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PREFACE

This manual presents an overall view of OS/700 - the Operating System for System 700. .
The discussion proceeds from basic concepts to a detailed presentation of the system macros

by which the user may access the various system functions,

The reader is expected to be familiar with assembly language programming and will find

it helpful to consult two related manuals: the System 700 Programmers' Reference Manual, .

Order Number AC72, and the DAP/700 Macro Assembler, Order Number AG17.

OS/700 is a coded system designed to extend the power of System 700
in the areas of program preparation and maintenance, data control,
operations control, and utility functions. It is supported by compre- .
hensive documentation and training; periodic program maintenance
and, where feasible, improvements are furnished for the current
version of the system, provided it is not modified by the user.

© 1972, Honeywell Information Systems Inc, File No,: 1913 )
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SECTION I
INTRODUCTION

System 700 models feature a software library that permits the configuration of both

special and general application systems. With this library, System 700 systems can be con-

figured for such diverse and different applications as:

Remote message concentrators.
Front-End processors.
Multiprogramming operating systems.

Real-Time application systems.

The library is used to configure the operating system and to tailor an application system.

The operating system which supports System 700 is OS/ 700.

0OS/700 includes the following components:

Executive.

Macro Assembler.

FORTRAN Compiler (with real-time extensions).
Linkage Editor.

Text Editor.

Systems Library.

On-Line Utilities,

The hardware relating to OS/700 is illustrated in Figure 1-1. The specific peripheral

devices that can be used on the System 700 include:

Type 5310 KSR-33

Type 5307 ASR-33, Type 5507 ASR-35
Type 5010 High-Speed Paper Tape Reader
Type 5210 High-Speed Paper Tape Punch
Type 5140 Card Reader/Punch

Type 5121 Card Reader

System 700 Fixed Head Disk Subsystems
System 700 Removable Disk Subsystems
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NOTE: The basic system must consist of the processor, the disk, the
KSR-33 and one I/O device. Depending on the System 700 model
installed, the system can be expanded to include one or more of
the peripherals shown in the diagram.

Figure 1-1. System 700 Equipment Supported by 0S/700
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. Type 5520 Line Printer

° Types 4021 7-Track Magnetic Tape Subsystem

. Type 4150 9-Track Magnetic Tape Subsystem

e Type 6312 Sync Single-Line Controller with Code Convention Option (Type 6313)
e Type 6321 Low Speed Multiline Controller

e Type 6322 Universal Multiline Controller

o Type 6333 Medium-Speed Multiline Controller

0S/700 OVERVIEW

0OS/700 is a real-time, multiprogramming operating system with strong communica -

tions support and minimal main memory requirements. Each of the underlined items is

defined below.

Real-Time: - guarantees immediate execution response and processing of
an interrupt within the user's time requirements.

Multiprogramming: - simultaneously controls the execution of a number of
activities, queuing requests for such activities and executing them accord-
ing to their priority.

Communications Support: — supports a number of multiline controllers with
line speeds ranging from 45 to 9600 baud and single-line controllers with
line speeds up to 20, 000 baud.

Minimal Main Memory Requirements (see Figure 1-2): - the Executive uses
less than 5K of main memory (allowing 10K for user programs and 1K for
free memory). It allows the user to include only those system modules
that are needed, uses reentrant coding for many system operations (only
one driver is required for each type of I/O device, regardless of how
many are used) and uses overlays so that parts of the system can be
stored on disk to be brought into memory whehn needed.

Features of OS/700 include:

Disk-resident ~ OS/700 is a Disk Operating System in which many of the system

and user programs are stored on disk until required for execution.

Resource Management — OS/700 manages the allocation of time, memory, and I/0O

devices.

File Management Capability — OS/700 provides a file management capability in

addition to physical I/0O,

Priority Assignment — OS/700 permits the user to assign priority levels to the

execution of activities and tasks,
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SECTORO

0S/700
EXECUTIVE

> SYSTEM AREA
(5K)

SYSTEM
OVERLAY AREA

CONFIGURATION
MODULES

ACTIVITY
AREA 1

ACTIVITY
AREA 2

ACTIVITY g USER AREAS
AREA n+1 ACTIVITY (10K}

AREA 3

ACTIVITY
AREAn

FREE FREE MEMORY AREA
MEMORY (1K)

Figure 1-2. Memory Layout for Minimum System

Foreground- Background System Operation — Because of its priority assignment capa-

bility, OS/700 provides foreground-background operation. Normally, the foreground is
used for high-priority operations and the background for program development and lower-

priority operations.

Clock-Initiated Program Execution - OS/700 allows the user to execute programs at

a particular time of day or on a periodic basis.

Overlay Capabilities — OS/700 provides overlay capabilities, allowing multiple use

of memory areas by system and user programs.
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Queuing Requests for Execution — OS/700 places requests for execution in separate

queues according to their priority. It then executes those requests having the highest

priority.

To summarize, OS/700 gives the user many of the important features of medium-scale
computers in addition to real-time, modular, application-oriented capabilities. It allows the
user to be extremely flexible, using System 700 for either dedicated applications and/or

program development.

HARDWARE FEATURES

Some of System 700's more important hardware features — features which give OS/700

its many capabilities - include:

° Fast cycle times.

e Watchdog Timer, Clock Time-out, Power Failure, I/O, and other interrupt
functions.

] Each type of interrupt automatically transfers execution to a separate dedicated
memory location.

[ Real-Time Crystal Clock.
° Push-down, pop-up stacks.

] Direct memory access for volume data transfers.
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SECTION II
BASIC CONCEPTS

ACTIVITY AND TASK CONCEPTS

Since the operation of OS/700 centers around the concepts of activities and tasks, their
definitions and relationships must be well understood before the features of OS/700 can be

fully utilized.

Definitions

Programs run under OS/700 are termed activities. Activities are stored on disk and
read into main memory as required (disk-resident) or are stored permanently in main memory
(main memory resident). Disk resident activities can be stored on disk at any time; from
the disk they are available for execution as needed. Main-memory-resident activities are
specified at system configuration time and are loaded into main memory when the system is

loaded.

Each activity consists of one or more tasks. A task is a logical function performed
in an activity. More specifically a task is the execution of a set of instructions (task

code) — not necessarily contiguous instructions — at a specified priority level.

Tasks may be interrupted by external interrupts. After the interrupt has been
processed, the execution of the task code is resumed unless a request for a higher priority
task has been made in the meantime. In addition the task may request suspension itself.

A task can also voluntarily wait until the completion of an I/O operation, thus allowing other

tasks to be executed.

A task can request another task, itself, another activity, or the activity in which it
resides. In scheduling an activity or task, the user assigns a priority level which
indicates the importance of its execution. The OS/700 Executive allows up to 16 separate

priority levels to be specified and maintains a scheduling queue for each.

When an activity is scheduled, the Executive puts a request for the lead (first) task of
the activity at the end of the appropriate queue. When a task is scheduled, the Executive

puts the request at the end of the appropriate queue. When a task terminates, control is
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returned to the Executive. The Executive then checks to determine which of the previously

scheduled tasks should now be executed.

NOTE: The same task can be scheduled more than once by one or more
tasks in the activity at the same or different priority levels. There-
fore, there can be two or more requests at any time for a task in one
or more of the scheduling queues.
A task is termed ''dispatched" when the Executive starts execution of that task code.
The Executive dispatches a previously scheduled task by going to the highest scheduling

queue that contains one or more requests and selecting the top (first) request. Each time

that control returns to the Executive after the termination of a task or aftar an interrupt

has been processed, either a new task is dispatched or a previously interrupted task is resumed.

If there are no requests in any of the scheduling queues, the Executive goes into an idle state,

waiting for an interrupt.

Main memory has a specific area reserved for the user. This user area includes one
or more activity areas as illustrated in Figure 1-2. After scheduling, A disk-resident
activity is always loaded into the activity area for which it has been linked. More than one

activity may be assigned to an activity area, but an activity is executed only in its own area.

The Executive maintains a queue for each activity area. If a scheduled disk-resident
activity requires part or all of 2 main memory area in which another activity is currently
being executed, the scheduled activity is placed in that area's queue. When the current

activity has terminated execution, the Executive loads the next queued activity in that area.

If two disk-resident activities must be in main memory at the same time, the systems
analyst must assign them separate, non-overlapping activity areas. Specifically, the
analyst must configure main memory areas into which disk-resident activities are to be
loaded so that there are no conflicts between activities which must be in memory at the
same time. It must be remembered that the Executive always brings an entire activity into

main memory.

Relationships

Because a task can be suspended, interrupted or can wait for I/O, it is possible under

0S/700 to take advantage of the following situations:

. Two or more activities can be executed concurrently.

. Two or more tasks within an activity, having higher priority levels than a
suspended task, can be executed concurrently.
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° The same task, scheduled several times on two or more priority levels, can be
be executed concurrently.

NOTE: If a user schedules a particular task more than once, the task must
be reentrant. An activity may be scheduled as many times as required
without any restrictions.

Task code may be classified reentrant, reusable or non-reusable. A reentrant task
can be interrupted, scheduled at a higher priority, dispatched and a return made to the
execution of the interrupted task without loss of any data. A reusable task is not reentrant
but can be executed serially with no need to reload itinto memory after each execution. A

non-reusable task must be reloaded into memory each time it is to be used.

If a task is not reentrant and is currently scheduled, it may not be scheduled again
until it has been terminated. A non-reusable task may only be scheduled once per

loading of the activity in which it resides.

Activities can also be said to be reentrant, reusable or non-reusable. If all the tasks
in an activity are reentrant, the activity is reentrant. If all the tasks in an activity are re-
usable (some can also be reentrant), the activity is reusable. If one or more of the tasks

in an activity are non-reusable, the activity in non-reusable.

When an activity was initially made visible to the system, the user specified whether

it was reentrant, reusable or non-reusable. (See OS/700 Utility Manual, Order No. AGl4

for details.) This allows the Executive to perform as follows:

° If a reentrant activity, currently being executed, is scheduled again, the Ex-
ecutive will immediately put the request in the appropriate scheduling queue.
Concurrent execution of the activity, or any task within it, is possible.

° If a reusable activity, currently being executed, is scheduled again, the Executive
will delay scheduling of the lead task of that activity until after current execution
of the activity is terminated. If an activity has been terminated and is still in
main memory (has not been overlaid by another activity), the Executive will be
able to dispatch the lead task of the activity at any time. If the activity is not in
main memory, the Executive loads it in from the disk and then schedules it.

. If a non-reusable activity, currently being executed, is scheduled again, the Ex-

ecutive will wait until current execution is terminated, reload it from the disk and
then schedule it.

Scheduling

When a user schedules an activity, the Executive performs one or more of the following

basic operations:

2-3 AGO02



. If the activity is already in main memory and is reentrant, it is immediately
scheduled.

° If the activity is already in main memory, is terminated and is reusable,
the Executive will reschedule it immediately.

° If the activity is already in main memory, is currently being executed and is
reusable, the Executive will re-schedule it as soon as its current execution is
terminated.

. If the activity in non-reusable or is not in memory and

If part or all of the activity area into which it is to be loaded is not currently being
used, the Executive will load it into memory and schedule it.

° If the activity must be loaded into memory and

e If part or all of the activity area into which it is to be loaded is currently being
used by another activity, the Executive will keep checking until it finds the
activity area is available; the Executive will then load the activity and shedule
it.

The logical progression of these operations is illustrated in Figure 2-1.

When a task schedules another task, the following operations are performed by the

Executive:

° A Task Control Block {TCB) is constructed, using the data in the TCB$ macro.

° A TCB is put in the scheduling queue whose priority is the same as the priority
assigned to the task. When a task is dispatched the location of the TCB is passed
to the task so that the programmer can obtain the task parameters and return
the TCB when the task is terminated.

Summary

When utilizing acitivies and task concepts, the following major points whould be re-

membered:

e  While the Executive requires that all of the code in an activity be in main memory
before it is executed, execution of the activity is controlled at the task level.

e Priorities can be assigned to tasks and activities when they are scheduled.

. Scheduling is defined as placing the request for execution of an activity or task
at the end of the scheduling queue specified.
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ACTIVITY ACTIVITY BROUGHT INTO | g
IN MEMORY AREA FREE MEMORY AND
‘ SCHEDULE
LEAD TASK
PUT REQUEST
IN —
QUEUE
1S
ACTIVITY SCHEDULE
RE-ENTRANT LEAD TASK —
IS 1S SCHEDULE
ACTIVITY ACTIVITY LEAD
RE-USABLE BEING TASK —
EXECUTED
PUT
REQUEST >
IN QUEUE
S REQUEST
NON- ACTIVITY BE
BROUGHT INTO
REUSABLE >
BE'":‘((;:TIVITY MEMORY AND
EXECUTED SCHEDULE LEAD
TASK
PUT REQUEST RETURN
IN »| TO
QUEUE USER

Figure 2-1. Logical Progression of Activity Scheduling
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' Dispatching is defined as OS/700 initiating execution of the first scheduled task
in the highest scheduling queue (ontaining a request.

° Activities and tasks can be executed (oncurrently.
° Activities and tasks can be «oded as reentrant, reusable or non-reusable.

° If an activity, currently being executed, is scheduled again, it can be immediately
dispatched by the Executive if it is reentrant or can be dispatched after its current
execution is terminated if it is reusable.

™ However, non-reusable activities must be reloaded for each execution.

SUPPORT FUNCTION CONCEPTS

08/ 700 provides these additional support functions:

. Clock-generated scheduling of activities and tasks.
] Management of interrupts and their processing.

. Dynamic allocation and deallocation of blocks of memory.

° Creation and use of queues.

Clock-Generated Activity and Tasks Scheduling

The Executive allows activities and tasks to be scheduled at any required absolute or
relative time or at any specified interval. The scheduling may be specified in terms of the
absolute time after midnight or the relative time in one of the following units: millisecond,
half-second, second, and minute. The Executive maintains separate queues, one for the
absolute time and one for each of the four relative units. Scheduling may occur once

(non-cyclic) or at specified time intervals (cyclic).

The clock scheduling of an activity or task is identical to the normal scheduling of

activities and tasks. However, the user also specifies:

° Whether absolute or relative time is required.
° The number of milliseconds, half-seconds, seconds or minutes.

. Whether the scheduling is to be non-cyclic {(once) or cyclic (repeated).

Each time that a clock activity or clock task is requested, an entry is put in the
appropriate clock timer queue. At regular intervals (as specified at system configuration

1
time), a clock interrupt will occur , and the entries in each of the five queues examined.

1The clock interrupt can be configured to occur in multiples of 16.7 ms (at 60 cycles) or

20 ms (at 50 cycles) unless Fetaure 3000, the Real-Time Clock/Watchdog Timer, has been
installed. Any activity or task whose time of scheduling falls between the current clock in-
terrupt and the next one, will be scheduled at this interrupt time.
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First, the entries in the millisecond queue are scanned. Any entries that have reached
their specified time interval are scheduled. Cyclic entries are reset and left in the queue

while non-cyclic entries are removed after they have reached their specified time interval.

Next, the Executive checks to see if a half-second interval has been reached. If it
has, the entries in the half-second queue are scanned and processed as described above.
If the second interval has been reached, the entries in the second queue are scanned and
processed. When the minute interval is reached, the same operation is performed. After
all entries whose time intervals have expired are scheduled, the Executive returns to

normal execution.

The details of clock scheduling are described in Section III.

Inte rrupt Proceésing

There are a number of I/O - or processor-generated interrupts that may occur dur-

ing the execution of a task. See the Programmer's Reference Manual, (Order No. ACT72)

for more detailed information on the effect of interrupts on task scheduling and dispatching.

The System 700 processor recognizes two basic types of interrupts: privileged
and I/O. When either occur, the effect of the interrupts on the current task depends on the

interrupt mode under which the processor is currently running. Interrupt modes include:

. Inhibited interrupt mode — in this mode, execution of the current task can only
be interrupted by privileged interrupts.

Y Enabled interrupt mode — in this mode, execution of the current task can be
interrupted by any interrupt.

When an interrupt which will suspend current execution of a task occurs, the Executive

performs the following operations:

° Saves the status of the inte rrupted task.

° Identifies the type of interrupt and transfers control to the appropriate response
code which will process that interrupt.

° Resumes execution of the interrupted task when the processing of the interrupt is

completed unless task that has a higher priority than the interrupted task has been
scheduled in the meantime.

Dynamic Allocation and Deallocation of Free Memory

Under OS/700, the user may dynamically obtain one or more blocks of free memory.
These blocks may be used for dynamic buffers, parameter lists, variable data of reentrant

tasks, etc. The size of these blocks can be any power of 2 ranging from 2 to 512 words.
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The size of free memory is defined at system configuration time. In addition, the
number of blocks of various sizes that are to be reserved must be specified. The user may
obtain blocks of memory ranging in size from 2 to 512 words although the system allucates
blocks in powers of 2. If the block size required is not a power of 2 or is a power of 2

which is not configured, the Executive allocates a block of the next i1arger configured size.

If a request is made for a block of a certain size and there are none currently available,
the Executive can obtain a block of the next larger size, split it up into two or more smaller
blocks and allocate one of these blocks to the task requesting it. Once a block has been frag-

mented, it remains so. The system does not re-construct fragmented blocks.

All requested blocks of free memory must be deallocated by the task. When the task

deallocates a block, the Executive returns the block to free memory.

Creating and Using Queues

OS/700 allows dynamic creation and manipulation of queues. Specifically, the user can:
Create a queue, Add an item to either the beginning or the end of the queue, and Remove an
item from the beginning of the queue.

NOTE: The user can have either LLIFO (Last In, First Out) or FIFO (First In,

First Out), queues, depending on whether he adds new items to the begin-
ning or end of the queue.

1/O CONCEPTS

The Executive allows the user to request a number of logical and physical I/O operations.

Logical I/O

0OS/700 allows the following file management capabilities:

. Maintenance of files on the system disk.
. Fixed length records in a file.

° Sequential access of records in a file.

With these capabilities, the OS/700 user can create, read, or delete a file.

A file consists of one or more logical records (one or more words of data) all of which
are the same size. There is no upper limit on the size of a logical record except the size of

available memory and there is no upper limit on the size of a file except the amount of available

space on the disk.
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To create a file, the file must be opened in the output mode. Records are then
stored sequentially in the file and the file is closed in the normal mode. To read a file,
the file must be opened in the input mode. Reco.rds are then read sequentially from the
file in the order that they were stored (they can not be read from the file in random order).
The file is then'closed in the normal mode. To delete a file which has been opened in

either the input or output mode, the file must be closed in the delete mode.

All operations affecting a file are controlled by the data previously stored in a File
Control Block (FCB). Before starting a logical I/O operation, the user must have previously
created the file's FCB, supplying the address of a 3-word sequence that contains the file
name and the address of the buffer which contains the record to be transferred (for output)

or in which the record is to be placed (for input).

Physical I/0O

In addition to logical I/O, OS/700 also provides physical I/O capabilities. These
physical I/O operations include: controlling the operatimn of all I/O devices in the system,
and transfer of data between main memory and any I/O device in the system. Physical

I/0 operations may be performed on any one of the following I/O devices:

e ASR-33, ASR-35, KSR-33

] Paper Tape Reader or Punch

¢ Card Reader/Punch or Card Reader

. Moving or Fixed Head Disk Subsystem
. 7- or 9-Track Magnetic Tape Equipment

® Line Printer

The physical I/O operations that can be performed on one or more of these I/O devices
include transferring data to or from an I/O device, positioning a nmiagnetic tape to another file
or record, rewinding a magnetic tape, and putting an end-of-file mark on paper or magnetic

tape.
Operations affecting I/O requests are controlled by the data previously stored in a
Device Control Block (DCB). Before starting physical I/O operations, the user must have

previously created a DCB, containing:

. Type of I/O device.

. Logical unit number.
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° Data mode (ASCII, binary, etc.).

° User .dentification.
° Location of the status blodk.
° Location for return after I/O operation completion.

Once the DCB has been created, the desired device must be reserved. When the device
becomes availalbe to the user, the user can then request physical I/O operations for the
reserved device. All I/O requests for each device are placed in separate queues and

are acted upon in the order of their priority.

At the end of the physical I/O operations for the reserved device, the user releases the
1/O device so that is again available if one or more reserve requests have been placed in
the reserve queue. In addition, the user is able to set up temporary work areas on the
system disk. These temporary work areas can be used to store and retrieve data. These
work areas are temporary because once the system has been shut down and re-started,

the data they contain cannot be retrieved by the user.

OPERATOR INTERFACE CONCEPTS

The user has the capability of sending messages to the operator during the execution
of a task code and, when required, of accepting keyboard inputs from the operator in response
to the messages. Thus, the user can include on-line interaction with the operator as part
of a task, both in sending messages to and accepting keyboard inputs from the operator.
In the case of two or more messages to the operator, the system provides the operator

the capability to identify the message to which he is responding.

COMMUNICATION CONCEPTS

A full range of capabilities are available for performing communication functions under
control of the OS/700 Executive. Programs may send and receive data to communication
terminals, receive and change the status of terminals and also receive information con-
cerning the validity of data and integrity of the communication elements in the 0OS/700 sys-
tem: communication functions, communication tasks, logical and physical terminals, and

status and errors are discussed below. Then the communication macros are described.

Communication Functions

Program using the OS/700 communications functions will send and receive data to

remote terminals as messages or message units. A message is a string of characters of
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variable lengths with a beginning (start of message) and an end (end of message). Each mes-
sage is independent of others and complete whereas a message unit is a subset of a message
and has a fixed maximum length. One or more message units compose a message and these

are the basic units of data transmitted and received from remote terminals.

Communication data is placed into communication buffers upon receipt or prior to
transmission. These are composed of characters packed into linked strings of free memory

blocks (message units) residing on input or output queues.

The specific characteristics of communication lines and terminals are established at
configuration time independent of communication tasks. Thus the direct communication
with and control of remote terminals is handled by the communication elements of OS/700.
This includes polling and selection of terminals, code conversion, error detection and cor-
rection and maintaining the proper line procedure for the termimal. Polling is the pro-
cedure for requesting a terminal to send a message. Selection is the reverse process for
and is the procedure for sending a message to a terminal. Code conversion is performed
from the code set used by OS/700 to that required by the terminal on transmission and like-

wise from the terminal to that of the terminal on reception.

Communication Tasks

Programs utilizing the communicaton functions of OS/700 are run as communications
tasks. These are scheduled and dispatched based on data reception from a terminal and the
task connection to the terminal. This connection is via a routing task control block (RTCB)
and is logical. A physical connection exists between the terminal and the communication

controller via the communication line.

The connection or disconnection can be effected either dynamically at run time or when
the system is configured. However, an implicit logical connection always exists with a com-
munication task designated during system configuration called the default supervisor. Each
terminal can only be connected to one task at a time. The task must disconnect to allow
another task to communicate with the terminal. It is during the time that no task is connected

to the terminal that the default supervisor will receive all the terminal data for transfer to

the terminal.
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Logical and Physical Terminals

Just as there exists logical and physical connections, there are logical and physical
terminals. A logical terminal is called a station and is the identification used by « ommunica-
tions tasks when logically connected. A physical terminal is identified by the communication
controller (device), communication line(s) associated with that device and the te rminal which

may be physically connected to that communication line.

The system translates from station to terminal and from terminal to station during
the sending and receiving of messages by communication tasks respectively. This association

is established during system configuration.

Communications tasks can receive and send messages to stations only while connected.
Thus data may be in the form of peripheral buffers or communications buffers. A peripheral
buffer is compatible with that utilized by I/O devices other than communications devices. The

system will automatically translate from one form to the other if desired.

Status and Errors

Besides handling all the transmission and reception of data to terminals, the system
monitors each communication line and terminal for errors and changes of status. These
conditions are reported either to the communication task or to a system related program

called the communications supervisor,

Error in data, terminal malfunctions, successful and unsuccessful transmissions or
reception of messages are reported to the connected communication task along with the re-
ceived messages or as output status messages. The communication task may also request

physical terminal status or change that status if desired.

All malfunctions in communication controllers, lines or terminals are reported directly
to the communications supervisor. This program may in turn send the information to an
error supervsior or to the system console via the operator interface. In turn, commands
to change communication status can be entered into the system via the same device inter-

faced to the communication supervisor.

SYSTEM MACRO CONCEPTS

All the operations that have been described up to this point are performed under OS/700
and can be requested by the user. This section describes: the interface between the system

and the user and the way in which the user can request system functions.
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User-System Interface

The boundary between OS/700 and the user's activities must be clearly defined and ob-
served. In addition, the method by which the user requests such system functions must be
clear. Figure 2-2 illustrates that the only direct contact the user has with 08/700 is via
macro calls. Otherwise, OS/700 and its operations are invisible to the user. 0OS/700, on
the other hand, is able to interact with the user's activitities and tasks when requested by

the user via a system macro call.

macro
User calls; 0S/700
Activities Executive
returns
|

Figure 2-2. User, OS, 700 Interaction

In order to simplify the writing of reentrant coding, the system supplies the user with
6 pseudo-registers — ZCRI1 through ZCRé. The registers are treated by the system in a
manner similar to the hardware registers. These registers are to be referenced in-

directly by the user.

When the user makes a system macro call from which a return to his task is to be

made, the status of the various registers on entry to the Executive is as follows:

° Pseudo-registers ZCR1, ZCR2; and ZCR3 are saved.

® Pseudo-registers ZCR4, ZCR5 and ZCR6 are not saved.

) Hardware registers B and S are sa\;ed.

° The A-register will contain the macro call return address.

° The X-register will contain the address of the macro call parameter list.
There are 3 types of system macros:

° System macros that request system functions.
° System macros that define data for system functions.

° A system macro (LNK$) that provides the interface
or linkage between the user activity and the OS/700 Executive.

Each independently-assembled segment of code having an END statement and containing

one or more system macros that perform system functions must contain a LNK$ macro.
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System Macro Calls

The user can request certain system functions by means of system macros. A system
macro call consists of a macro name ending in 2 dollar sign ($) and a parameter set. The

format of the system macro call is illustrated below:

Operation Operand

MAC$ param 1, [param2],..,paramn
where:
MACS$ is the system macro name
param 1, [param2],..., paramnare the
parameters, seprated by commas.

Param 1 is required; as indicated by the brackets, param 2 is optional

The parameters are positional (i.e., their positions must be preserved by commas if the

parameters are omitted).

Another example of the macro format is shown below:

Ope ration QOperand
MACS$ buffer address, range
where:

buffer address is the address of the buffer

range is the integer giving the maximum
number of words in the buffer

If the macro is used as defined in the example, it could be written as follows:

LOCATION] JOPERATION OPERAND FIELD COMMENTS

1 6|718 WUhsd16 3132

Ui e LIBUFF S L |BYFF AND /3 ARE OEFINED PARAMETERS
I} l.lllll NSNS NN

i 1111 1.11111 | O T T O O W

| | l.lllll ) I T O O O O O TS O I O O W )

L1 {14 1‘11111 | I T O T T T T O Y O Y O |

BUFF | BsZ I3y
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When an exclamation point (!) is placed before a parameter, it indicates that it is the

address of a word containing the parameter defined in the macro description. If the maximum

number of words in the buffer is to be computed during execution, will be no greater than

25 and will be stored in location MAXNO, the following statements could be written:

HOCATION| JOPERATION OPERAND FIELD COMMENTS

1 678 Whs16 31§32

i 1t 11 1.11111 O O T I e

| l.lIlLl )30 N I O Y O T O A |

oI BTA L I axNo L, | STORE BUFFER SIZE

N | l-lllll NN NN

Lt b L] 1'llllL A1 Lot

| l.lllll T W 1O T T 0 O O O I I O A

Lo maes L BuFFsmaxne . |BUFF 15 4 DEFINED PARAMETER .
o i i [ MR 15 A4 WORD  CoNTAINING THE
N T T PEFINED PARAMETER

113 1.1 l'llllL I T T OO T O O O O O A |

WAXNO L BSZ i iiiay, | MAXIpmum NUMEBER oF WeRDS /N SUFFER.
BUAF 1 BSZ  IBS i

When an asterisk (%) is placed before a parameter, it indicates that this is the address

of a word containing the address of a parameter defined in the macro description. Ifa

block is obtained from free memory and the address of this block is stored in T1 and if the

maximum number of words in the buffer is stored in the 6th word of that block, the follow-

ing statements could be written.

LOCATION

IOPERATION

OPERAND FIELD

COMMENTS
! 61718 W16 3132
I LPA]III 7;/|11|1|1|1|1|11 SAVE BLOCK AOORESS N 7/
L1l 1 4!101 1 1] =l L1411 ) fr1g p/;pLACEMENr o ELOCK
BT TR iy |#0oRESS 0F Maximers wvumpER oF WoRDLS

I

il L) 1ot 1) bt

.
Lt 11 1)

Lt Lt 01411
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11111 l.lllll § U U T N U T W T T O A B N

Uiy e | BUEFS¥TR L | BUFF 1S DEFINED PARAMETER -

T I AT Y TR /5 A WoRD CONTAINING THE ADDRESS
T L T | T OF THE WoRD WHICH CONTAINS THE
R I T | T DEFINED PARAMETER

LU <R A ST E NN

7?[111 455111 I‘llllilllllllll

BIUIFJFLL Sl%lll F T Y I T T O I I

Returns From a System Macro

After a system macro call has been processed successfully and a normal return is taken,
the next instruction after the system macro call is executed. If the system macro call is
not successfully processed, an error return is taken to the address of a routine, specified in
the system macro, which is to process the error. In such cases, the A-register will con-

tain a code which indicates the type of error.

On return to a user task from a system macro call, the status of the various registers

is as follows:

° Pseudo-registers ZCR1, ZCR2 and ZCR3 are restored.
e Pseudo-registers ZCR4, ZCR5 and ZCR6 are not restored.
] Hardware registers B and S are restored.

[ The A-register will contain the error code if the error return is taken.
Otherwise, the contents of the A-register are undefined.

[ The X-register will contain a return parameter if any. Otherwise, the
contents of the X-register are undefined.

NOTE: An exception to the above can occur if a Wait For I/O macro (WIO$)
is used in which the I/O status block address pointer parameter
is omitted. In this case, the contents of the pseudo and hardware
registers is not guaranteed.

Qut-Line Paramter Lists and Reentrant Coding

When a system parameter is used in a reentrant activity or task, the standard '"in-line"

macro parameters can not be put after the macro name. Instead, the parameters must be
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stored in a list in the data section. In addition, the user will dynamically store his variable
data in blocks obtained from free memory and may use the system pseudo-registers —

ZCR1, ZCR2 and ZCR3 — to save the address of these blocks.

An example of an out-line parameter list is shown below:

LOCATION OPERATION] OPERAND FIELD COMMENTS

1 6}7|8 WUhsdi6 31§32

(N Llpf(l 111 Lirlslz LAt 11111 AQDRESS 0F PARAMETER LIST _PUT IN X-REGISTER)

e ) | srsTEM mMaco

oo b | veRmal RETLURN

Li 111 l.lllll T O O I I O

[ | l.lllll TN NN N

11 111 J.lllll | T T O 0 S O O O

BUFF, 1BSZ , 113 i i i, | THIRTEEN WoRDS RESERVED FOIR BUFFER
CIST [ PAC 1AL iy

co | PAe L VBYER

1411 i 1111 11 ’fallllllllllllll

NOTE: The only way a macro call with an out-line parameter list can be
written is by using an X enclosed in parentheses (X) as illustrated
in the above example.

The description of each system macro will specify the format required for the out-

line parameter list as well as giving an example of it.

User and Systermm Domains

The execution of code under OS/700 may take place in either the system or the user

domain. The system domain is defined as:

] no relocation of base sector

¢ extended addressing mode only
. single precision only

. stack interrupt disabled

. trace interrupt disabled
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The user domain may be set to:

° relocation of base sector

e extended addressing mode only
° single or double precision

. stack interrupt enabled

° trace interrupt enabled

When a return is made from the system domain to the user domain as the result of a
macro call, the user's state is restored, with the exception that, interrupts are enabled and

the extended addressing mode is set.

SPECIAL SYSTEM MACROS

In this section, three special macros are described in detail. The Link macro (LNK$),
as already mentioned, is required whenever system macros that perform system functions
are used in a segment of coding that is independently assembled and contains an END statement.
The Get System Parameters macro (GSP$), is used to obtain parameters that were specified
at system configuration time. The Task Control Block macro (TCBS$), alloyvs the user to

access data in the Task Control Block via symbolic names.

LINK MACRO (LNK$)

The LNK$ macro provides the prover user/system interface between all executable
system macros and the Executive. A LNK$ macro call must be in each independently

assembled block of code that contains executable macro instructions.

LNK$ Macro Action

LNK$ saves the address of the executable macro, enables extended addressing, and
transfers control to the Executive for processing of the executable macro. The LNK$ must re-

side in user's data definition code area.

Macro Format

Location Operation Operand

LNK$

Normal Return: None.

Error Return: None.
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Macro Action Details

This macro saves the address of the executable macro, enables extended addressing,

and transfers control to the Executive for processing of the executable macro.

Out-Line Parameter List: Not applicable.

GETSYSTEM PARAMETERS (GSP$)

The GSP$ is used to obtain certain system parameters associated with the system disk

and the operator console.

GSP$ Macro Action

GSP$ obtains a predefined set of system parameters and places these parameters

in the user-supplied block.

Macro Format

Location Operation Operand

[symbol] GSP$ parameter block address pointer,
parameter set type
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction
parameter block address pointer

Is the address of a word containing the address of a 1-, 2-, 3~, or 4-word
block where the system parameters defined by the parameter set type
are to be stored.

parameter set type

Is an integer specifying the particular set of system parameters defined
below.

Parameter
Set Block Word
Type size No. Items

system disk generic device type
logical unit number for system disk
segment size

number of segments per work area

1 4

start segment number for activity
directory index number of segments
in activity directory
index — (2's complement)
2 start segment number for activity directory

—_0O WNe~O
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Parameter

Set Block Word
Type Size No. Items

3 3 0 start segment number for file directory index
1 number of segments in file directory index
2 start segment number for file directory

4 2 0 user area start address
1 user area end address

5 1 0

operator console generic device type

error return address

The address to which control is returned if an error is found during the processing
of the macro call.

Normal Return

Control is returned to the caller at the instruction following the macro.

Error Return

Control is returned to this address if the parameter set type number is out of the

range 1 - 5,

Macro Action Details

The parameters associated with the parameter set number are placed in the block

pointed to by the parameter block address pointer.

Out-Line Parameter List

Word No. Operation Operand

0 DAC parameter block address pointer
1 DEC parameter set type
2 DAC error return address

where:

parameters in the out-line parameter list are the same as those described for
the in-line parameter list.
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LOCATION| |OPERATION OPERAND FIELD COMMENTS
! sl7[8 heli6 332

RN .5151 1‘*1 1 hltlklflrlkl’lll,ltl&xl 11

I T | l.l 14 11 Y T O TN T T O T T

L1l l.lllll ) I T S T T O O O v

[ I | l.lllll I T O U O O T I IS O

LI i L1 l.l 1111 F N T T 0 I O O O |

BLKPTR PAG | | BLOLK |\ 11 (111 | BL9CK FOR SYSTEM PARAMETERS
it l.l 11t | S S O O T T O S I I B B A |

O | [ I I O Y Y O O I T A |

I e | I.l | I | [T U T T T O W N T Y T 2
Brock | BSZ It 4 . i |4 WORO BLocK

An example of an out-line parameter list is shown below.

LOCATION| |OPERATION OPERAND FIELD COMMENTS
1 ol7ls 16 3132

1.1 &1 1 L.l i1 11 i1 e 011

J it J 11 l.l JE | S O T O [ T N O '

L4 11 [ ] [ O O I O I B I S N |

poX |

RLfLSllellllllll

L1 11}

1t {11l Gls;Pldlll (x)lllllllllllll
.

L1 1t L 118 111 R 1O N T T O T O I Y I A |
.

LAl 1 I | U O O I O O O O W
.

t 111l 115111 | S O T T S T S Y I B I 1
[ 4

N /. ) O T U T O T O Y N I I I |

P!rzlsjl oﬁlc.llll LPJ-IS-JZJIIIIIIIIII
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11 1 11 LIt TN

.
| 111411 113t 3t 1 ieitgpll

1 L1 4 111111 it p el

L1 L i1l

LTsT, | PAS BLock | BLock FoR SYSTEM PARAMETERS

s BB iy | PARAMETER SET TyrPE
L PAC L R i ERRoR RETURN ADDRLSS
| S O O lolllll 11131111 it

Broeck | 1Bsz . 114, 00100, | % WoRO BlLock

TASK CONTROL BLOCK (TCB$)

The TCB$ macro provides the user with the capability of accessing specific words in

the TCB with symbolic names instead of numeric displacements.

TCB$ Macro Action

TCB defines by EQU's the relative position of words in the TCB which must be user-
visible.

Macro Format

Location Operation Operand

TCB$

Macro Action Details

The following relative locations within a TCB are defined:

ZTCBST status

ZTCBPI1 parameter 1

ZTCBP2 parameter 2

ZTCBCW TCB control word
ZTCBPT pointer to primary TCB
ZTCBAC ACB address

Qut-Line Parameter List

Not applicable.

2-22 AGO02



Exarngle s

HOCATION| JOPERATION OPERAND FIELD COMMENTS
1 678 14516 3132
L i1 i1 l.lllil | T |
| I3 11 1t I U T O T T I O I |
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SECTION III
SCHEDULING ACTIVITIES AND TASKS

The following system macros are used to initiate activity, task and clock operations:

activity macros, task macros, and clock macros.

ACTIVITY MACROS

The two activity macros — Schedule Activity (SAC$) and Terminate Activity (TMA$) —
are used to schedule activities at any point in a task and to indicate that the current activity

is being terminated.

An activity comprises a collection of instructions and data which form one or more
task codes. All of the activity resides in one contiguous main memory area, called the
activity area, when it is executed. An activity, if disk-resident, is conside réd as one complete
logical entity when brought into main memory from disk. The entrance to an activity resides
in the task code defined as the lead task of the activity. It is this task which is scheduled

when the activity is requested.

Activities may be classified as non-reusable, reusable, or reentrant. An activity
is non-reusable if it must be reloaded prior to each execution; consequently, it must always be
disk-resident. A reusable activity is one which must be reinitialized (by internal code) prior
to each execution. It does not necessarily need to be reloaded. A reusable activity must

run to completion before being executed again.

A reentrant activity may be interrupted and executed (at a higher priority level) on
behalf of an entirely different input parameters without destroying the former state. Later,
execution can be continued in the former state as though the activity had not been interrupted.

The variable data areas required for a reentrant activities are obtained from free memory.

An activity must remain in main memory until all of its action is completed. All I/O
must be finished; all clock tasks must be terminated (if non-cyclic) or disconnected (if cyclic);
all blocks obtained from free memory must be returned unless they are being passed on to

another activity. All activities must terminate via the Terminate Activity (TMA$) macro.
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An activity is defined when it is made system-visible. This is accomplished by the

utility function Load Activity (see OS/700 Utility Manual, Order No. AGl4). At this

time the activity is placed on the disk and an entry for it is made in the activity disk
directory. This directory contains pertinent information concerning the activity, contains
pertinent information concerning the activity, including the name and the default priority

level.

The name of ap activity comprises six or less alphanumeric characters, the first of
which must be alphabetic. This name is used to identify an activity when it is scheduled (see
SAC$ macro). The default priority level is the level at which the lead task of the activity will
be scheduled if the level parameter in the SAC$ macro is omitted. If the level parameter is

omitted in the STS$ macro when scheduling tasks in this activity, this default level is used.

Reentrant Activities

A reentrant activity is one which may be interrupted and executed again on behalf of
a different set of input parameters without destroying the interrupted state. The interrupted

state may then be resumed as though no interruption had taken place.

In order to achieve reentrancy all task code must observe the following rules:

. All task code must be pure procedure. Task code must not contain any words
(instructions or data) which are changed.

° All variable information must be contained in variable data areas.

0OS/ 700 provides the capability to obtain blocks of free memory (see GBL$ and RBL$ macros)

which may be used as variable data areas.

Also, the Executive saves the state of a task when it is interrupted and restores this

state when the task is resumed. The state which is preserved and restored includes:

The hardware registers: A, B, X, S, P, and keys.
Three pseudo-registers: ZCR1, ZCRZ2, ZCR3.

The three psuedo-registers are provided by the Executive and may be referenced from
an activity indirectly through pointer words. The three pseudo-registers must be declared as

externals in any source module using them unless the source module includes a LNK$ macro.

To make a task code reentrant, obtain a block of free memory for a variable data area,

and keep the address of this block in one of the hardware registers or pseudo-registers.
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Activity Interaction

Activity interaction may occur in two ways: scheduling and monitoring. An activity
may schedule another activity using the SAC$ macro or one activity may monitor another
activity. The monitoring activity, called the '"'master,' controls the general action of
another activity, called the ''slave.' In order to do this the secondary TCB parameter of

the SAC$ macro is used.

The secondary TCB defines a secondary task within the master activity. When the
slave activity is brought into main memory this secondary task is scheduled in place of the

lead task of the slave activity.

When the secondary task is dispatched, the master activity has control with the slave
activity being main memory resident, and monitoring may take place. When the secondary
task is dispatched, the X-register contains the address of the secondary TCB. The address
of the lead task TCB is in the word whose displacement is ZTCBPT with respect to the
beginning of the secondary TCB. It is the responsibility of the master activity to insure that

the slave activity is terminated. This may be accomplished in two ways:

] Schedule the lead task of the slave activity and allow the slave activity to execute
to completion and terminate itself.

° Terminate the slave activity from within the master activity.

The latter method of terminating a slave activity involves use of special capabilities of
the TMA$ macro. One of the parameters of this macro defines a TCB which is to be returned
to free memory upon termination of the activity. The master activity, wishing to terminate the
slave activity, can issue a TMA$ macro call, with the TCB of the lead task of the slave
activity as a parameter. The TMAS$ action terminates the slave activity, but returns control
back to the master activity, rather than returning to the Executive.

NOTE: Regardless of the method used to terminate a slave activity, the master activity

must terminate itself. In addition, master and slave activities must be main

memory resident at the same time; therefore, they must occupy different activity
areas.

SCHEDULE ACTIVITY MACRO (SAC$)

A request for the execution of an activity is made via the SAC$ macro.

SAC$ Macro Action

SACS$ creates a TCB for the activity lead task after obtaining a block from free memory.
It then places the request to schedule the activity in the activity's requestqueue and returns to the

caller. Later, when the activity's memory area becomes available, SAC$ brings the activity
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into main memory and schedules the lead task of the activity (or the task defined by the

secondary TCB).

Macro Format

Location

Operation Ope rand

[ symbol]

where:

SAC$ activity name address, [level],
[parameter 1], [ parameter 2],
error return address,

[ secondary tcb address ]

symbol — Optional

Is the symbolic label of the macro instruction.

activity name address

Is the address of the first word of the six-character name of the activity.
The name is left-justified, right-filled with spaces.

level — Optional

Is the user priority level number of which the activity lead task is to be scheduled

If a level number lower than the lowest user priority level is specified, the
lowest user priority level will be used to schedule the task.

If this parameter is omitted, the task is scheduled on the default level specified
in the ACB of the activity.

parameter 1 — Optional

Isa parameter word that can be used by the caller to pass data to the lead task,
This parameter is in word ZTCBP1 of the lead task TCB.

If this parameter is omitted, a zero word is generated in the TCB for word
ZTCBPI.

Note that if parameter 2 is not zero, parameter 1 must not be zero unless the
free memory block parameter passing technique is being used.

parameter 2 — Optional

Is a parameter word that can be-used by the caller to pass data to the lead
task. This parameter is a word ZTCBP2 of the lead task TCB.

If this parameter is omitted, a zero word is generated in the TCB for word
ZTCBP2.

Note that if parameter 1 is zero, parameter 2 must be zero unless the free
memory block parameter passing technique is being used.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

secondary TCB address — Optional

The address of a secondary TCB (defining a secondary task) which will be
dispatched in place of the lead task of the activity.

If omitted, there is no secondary TCB, and the lead task will be dispatched.
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N6rmal Return

Upon normal return, the request for the activity has been queued., The lead task of the
activity (or secondary task) may have already been scheduled, if the activity is reentrant or

reusable. If not already scheduled, the lead task will be scheduled at a later time.

Error Return

Control is returned to the error return address specified in the SAC$ macro with the

error code in the A-register when any of the following errors are detected:

A-register
Contents
(Decimal) Error Condition
14 Activity not on disk
18 Disk error while referencing the disk directory, stored
on the disk.
22 No activity area for the activity, or the activity is too

large to fit into its area.

Because the loading of the actitivy from the disk is done at a later time than at the
SAC$ call, a load error cannot return to the error return specified in the macro call. In-

stead, an error message is output to the operator.

Operator messages Error Condition
SE = 100030 000000 actnam Activity area will be overrun.
SE = 100031 000000 actnam Disk error while loading the activity.

where: actname is the name of the activity being loaded.

Macro Action Details

The activity is identified. If the activity is not already resident in main memory or
on the disk (defined), the error return is taken. If it is defined, the request for the activity's

execution is placed on the activity's request queue. Return is to the normal return.
At a later time, when the area for that activity becomes available, the activity is

brought into main memory from the disk, and the lead task is scheduled. If a secondary

TCB has been specified, the secondary TCB is scheduled.
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Out-Line Parameter List

activity name address

error return address
secondary tcb address

Word No. Operation Ope rand
0 DAC
1 DAC level
2 DAC parameter 1
3 DAC parameter 2
4 DAC
5 DAC

where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Notes

When the lead task or the secondary task is dispatched, the location of the lead or

secondary TCB will be in the X-register.

ZTCBST — Status word.

ZTCBPl — Parameter 1.
ZTCBP2 —~ Parameter 2.
ZTCBPT— Pointer to lead task TCB if secondary task has been dispatched,

The words which are of interest to the user are:

The above symbols have definitions which are displacements relative to Word 0 of the TCB.

Thus, for example, if upon start of the lead task parameter 2 must be examined, the coding

would be:

LDA ZTCBPZ, 1

where the index register points
to the start of the TCB.

The status word appears in either a lead task TCB or the secondary task TCB. It

has the following meaning:

Bits 1-2 — Task designation (binary)

00 — reserved.

01 — TCB is for lead task.
10 — TCB is for secondary task.

11 — reserved.

Bits 3-16 — Status (decimal)

0 — no errors.

2 — Activity area overrun error while loading the activity.

3 — Disk read error while load the activity

Status number 2 and 3 are errors returned to the secondary task only if the
secondary task is not part of the same activity as the lead task.

The user is responsible for generating a secondary TCB.

(CTC$) may be used to do this.

3-6
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Examples:
In the following example, an activity, whose name is ACTNAM, is to be scheduled on
its default level. Two parameters are passed to it, the address of T1 and the value 139.

The error return is at ERR.

LOCATION| [OPERATION OPERAND FIELD COMMENTS

! 6718 Wps 16 3132

L1t s\Alcfrl 11 LAI"I 1’1’1T|l|’1'13|q|’1£F1R

.
N NN LU iy

.
R NN Loil gt

AMP_ | BCT | | BBspacTmam . | AcTrviTY mAME

N | T |

T L BSA i i1y, |ADDRESS 0F T1 (s A PARAMETER
ERR Il i iy, |grReR RETLURN

If, in the above example, the level at which the activity is to be scheduled is found

in word LEVEL, then the macro call would be written as:

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 6718 416 3132

111 slﬁclﬂ L1 I~AAMIPI,I,1LIEIV lﬁ’lTnln’ll 39, ERR

The following example is the same as the example above, except that the in-line param-

eter list is not used.

CATION| JOPERATION OPERAND FIELD COMMENTS
] 6718 ps16 31432
141 Llplx 111 PILJISITI |
L1t sﬁlc#I L) (vllll Lil 141111
L1l | l:l Ll 11 LUl L L e ta
) l:I 111} RN RN NN
PL;ISITI PlAlcl 141 *I+Ill Ll L )1 ) 11t
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I | DlﬁclllL Iﬂﬁnellljlllllll

I | qcITI 114 ol S 1 N T T T O O Y |
L it 1) Mq LLl I-rlill AN NN
| T L lﬁcLJ Ll I?lql Ll i1 4111111

[ pl‘pljjl ﬁrKIIIJILIIIIIl

where:

NAMP, T1, and ERR have the same definition as in the first example.

TERMINATE ACTIVITY MACRO (TMAS$)

The TMA$ macro is used to terminate either the activity in which it appears or

another activity.

TMA$ Macro Action

TMAS$ returns the TCB, if present, to free memory, if the TCB is to be released.
TMAS$ then terminates the activity and returns to the caller or exits to the Executive

which dispatches the highest priority scheduled task.

Macro Format

Location Operation Operand

[ symbol] TMAS$ [tcb address pointer],
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
tcb address pointer — Optional

Is the address of a word containing the address of the Task Control Block
associated with the activity to be terminated. The activity associated with
the activity control block pointed to by the task control block is terminated.
If this parameter is omitted, the current activity is terminated.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

Normal Return

Control is returned to the caller, at the instruction following the TMA$ macro, if
an activity is terminating another activity. If an activity is terminating itself, TMAS exists

to the Executive and control does not return to the caller.
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Error Return

Currently, the error return is not taken, but is present for future use.

Macro Action Details

If the TCB address pointer parameter is present, the TCB is examined to determine
if its block is to be returned to free memory. If so, the block is released. If the TCB
address pointer parameter is omitted or if the parameter is the address of a word contain-

ing zero for the TCB address, no block is returned to free memory.

The activity associated with the ACB pointed to by the specified TCB is the activity
to be terminated. If the parameter is omitted, the current activity is terminated. This
termination may result in the lead task or secondary task being scheduled if the activity
is reusable or non-reusable and there are queued requests. If there are no queued requests
for the terminating activity or if this is the last of the dispatched requests for a reentrant
activity, the activity area occupied by the activity is freed for use by other activities that are
queuved for the same activity area. If there are no queued requests for the same activity
area, the area of main memory is freed for use by any intersecting activity area that has

queued requests.

TMAS$ then determines if it was called by an activity terminating itself or by one
activity terminating another activity. If an activity is terminating itself, TMAS$ exits to the
Executive and does not return to the caller. If one activity is terminating another activity,

TMAS$ returns to the caller at the instruction following the TMA$ macro.

NOTE: Before using the TMA$ macro to terminate an activity, the user must:

1. Make sure all I/O initiated by the activity is completed.
Release all reserved I/O devices.

Close all opened files.

Return all blocks obtained from free memory.

. Disconnect all clock tasks that reside in the activity.

(oA NS B L I 2

Make sure all tasks in the activity have terminated.

Qut-Line Parameter List

Word No. Operation Operand
0 DAC [tcb address pointer]
1 DAC error return address
where:

parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

3-9 AGO02



Exa mples

In the following example the task is terminated using a non-reentrant in-line parameter

list.

LOCATION| IOPERATION OPERAND FIELD COMMENTS
1 6718 hs16 3132

START | 87X | PTTCE 1 00y 1, | SAVE TcB ADORESS

T e | Y

L L TMAS L LPTTCEERA |, | TERMINATE ACTIVITY
e | Y

ERA LKA .| ErRoR HALT
TN

PTTCB I PAC LK L 11, | TCB ROORESS POINTER

In the following example the task is terminated using an in-line parameter list but

it is reentrant because the parameter is in a pseudo register.

LOCATION| [OPERATION| | OPERAND FIELD COMMENTS
I o7ls W16 332
ST# Xkl'rl %TKI 111 ZICFIII | A 'S,AVE Tc& ’400 PES'S

.
I .| I NN NN

L1l Tﬁﬁl#} 1 ZICM/I,FIRAI] L 111l TERM/A/ATE AC?‘/V/r}’

®ee
| Ll 11t L4118y

EJRAIII “llll-lll Lttt djrtg EPPOP //ALr

In the following example the task is terminated using a non-reentrant outline paramerer

list.
LOCATION| |OPERATION OPERAND FIELD COMMENTS
i 6718 14hs416 31132

1.1 1 .l.l'l | TR Y O N O Y T O O A

]
i 1 1 i LJpIXl l L1 PJPJLI'TISI‘,; I I N B PARAMETER ‘/57 APDPES: r X
1411 7’1’1A1$1 1 { 4X)l ) [ o [ O O O T | TfRM/NA r£ ACT/ '//TY

| .l'l.Jll! T U I I O O I I |

b-l'RlAl 1 1 H1L17.1 ! I T U S A B O O O O B | Ekpok HAL r
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N N T T TN
PPLIST BAC | PEIST. . ..., | PARPAMETER LIST ADLRESS
PLIST | DAC , | IPTTCB |, | PAPAMETER LIST, TCHB APLORESS PTR
U PAC L LIERA 1 | ERROR RETURN ALORESS
Lot .1.1.1111 {0 N T S N T Y Y O O |
PTTCB | PAC | [TCB 1 11111, | TCB ALORESS
e (BSZ i 78

In the following example the task is terminated using a reentrant out-line parameter

list.

LOCATION| JOPERATION OPERAND FIELD COMMENTS
] 6(718 14hs]16 3132

SLTlAjpl‘rl ITKI 1 1 | zlclklll | T I O O A A | J\A V£ TCB /4009555

L1ST
S nglL1$1 L %11111 L1 GET flock FOR PARAMETER

a JlTKJ 1.1 Z'CJlellll

I ..

SAVE PURAMETER BLOC K ALORESS

B

a 140 Llpﬂl 1.3 PIZICIEL,LJ N T W O O I I STDRE po//erR 7b Tcg ﬂpppfﬁ

BT P i v woro O oF pearkAmETER /ST
L EPA L LIPERA L L L., | STORE ERROR RETURN APDRESS
L ylrIAHLl [h/““”l““ll IN WOoRL 7+ OF THE PARAMETER L/5T

D '1.1’1111 Tl ittt b i

L EBX ZCRR i PARAMETER L/ST QALORESS 70 X
L A K i | TERMINATE scTiviTy

FE N | .I'I.Jlll ¥ T 1 T O O I I O |

EPJAJ‘J HILITI-LII | 0 T 0 T T O O I B O B O | EPP”R HA[T

L ibt l.l.llll T O O O 1O O I I O A A |

PCJ&’J DACllll %CIRI’lIIl!l
PERJAJ 1 pﬂlcl 114 F[R

Pt

{0 T O I O O A |

TASK MACROS

The five task macros — Schedule Task (STS$), Suspend Task (SUS$), Terminate Track
(TMT$), create a Task Control Block (CTC$), and Schedule a Task Control Block (STC$) —

are used to:
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] Schedule a task during execution of the (urrent task.

. Suspend execution of the «urrent task so that any other tasks with higher priorities
<an be dispatched.

° Indicate that a task is terminated. N
. Create a Task Control Block (TCB) without scheduling the task.

° Schedule a task for which a TCB has already been created.

User and System Priority Levels

The OS/700 Executive dispatches tasks on a priority basis. The Executive provides
for a maximum of 16 absolute priority levels with the number of levels in a given system
being determined at system configuration time. The absolute priority levels are divided N
into two types: System Levels and User Levels. The system levels are the highe st priority
absolute levels and are reserved for use by Executive tasks. The user levels are below the

system levels in priority and are the levels on which user tasks and activities are executed. *

The absolute priority levels are assigned numbers from 0 to 15 with 0 being the highest
priority level and 15 the lowest priority level. The system level numbers are the first S
absolute level numbers (0 through S-1). The user levels are assigned under level numbers
1 through 16-S. It is these user level numbers that are used when scheduling tasks or
activities by the STS$, STC$ and SAC$ macros. In these macros, the priority level number
specified in the macro parameter is always biased by the number of system levels to determine —~
the absolute level on which the task or activity will be scheduled. Because the user level

number is biased, the user is prevented from running on any level reserved for the Executive.

In the macros that provide for a user level to be specified, a user level number of 0
will be the same as if the parameter was omitted and a default level will be used. Usually
the default level is the level specified as the default level for the activity in which the task
resides. If a user level number greater (lower priority) than the lowest priority user

level in the system is specified, the lowest priority user level will be used.

Task Control Blocks =

Associated with each task as it executes is a block of data, the Task Control Block
(TCB). The TCB contains task-related data including: a status word, task entry address,
task absolute priority level number, task parameters 1 and 2, and the address of the
ACB associated with the activity in which the task resides. If the TCB is a secondary TCB, 4
it has the address of the lead task's. TCB. Normally, the user need not concern himself
with the detail contents of the TCB or with the generation of TCB's. When tasks are
scheduled via the STS$ macro and activities via the SAC$ macro, a TCB is automatically

generated, using the macro call parameters, and scheduled. The user also has the
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capability of generating a TCB via the CTC$ macro and subsequently scheduling the TCB via

the STC$ macro.

Scheduling Tasks

When scheduling tasks, the user must remember that tasks lack two properties that
activities have. First, tasks must be resident in main memory before they can be scheduled;
this is not the case with activities. Second, the user must not schedule a reusable or non-
reusable task before the previous execution has terminated. Further, a non-reusable task
cannot be rescheduled without being reloaded by rescheduling the non-reusable activity
in which it resides. These rescheduling restrictions do not apply to activities because the
Exe cutive automatically handles activity loading and dispatching. The user must make
sure that these task restrictions are considered when issuing STS$ and STC$ macros to

schedule tasks.
NOTE: When a task is scheduled it goes on a priority level schedule queue from which

it will later be taken when it is dispatched. Tasks are dispatched by the
Executive on return from processing interrupts or when the previous task
terminates or suspends. Normally, there is at least one interrupt (the
clock) occurring frequently in the system so that the Executive will be dis-
patching at other times than when a task terminates or suspends. When a
a task schedules another task on a higher level, the scheduled task will
normally not have been dispatched when the scheduling task regains control,
unless the return to the scheduling task was interrupted. If it is desired to

dispatch a task scheduled on a higher level immediately, the scheduling macro
(STS$ or STC$) should be followed by a suspend macro (SUS$).

Task Entry

When a given task's TCB is at the beginning of a priority level scheduing queue that
is the highest priority level with any tasks scheduled, the task will be dispatched by the
Executive. A dispatched task gains control at the task entry address. When control is
transferred to the task, the X-register contains the address (TCB address) of the first word
in the task's TCB. It is the user's responsibility to save this TCB address so that the TCB
may be given as a parameter to a TMT$ or TMA$ macro when the task or activity is
terminated. The pseudo registers (ZCR1l, ZCR2, or ZCR3) may be used to store the TCB

address if desired.

The TCB address is also needed to give the task access to the two parameters
(""parameter 1' and ''parameter 2'') specified when the task was scheduled. The user
gains access to these parameter words by having the address of the TCB in the X-register
and doing a LDA ZTCBPI, 1 and a LDA ZTCBP2, 1. ZTCBPIl and ZTCBP2 are defined by
a TCB$ macro to be the relative displacement within the TCB of where ''parameter 1' and

'parameter 2' are found.
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It is the task to which the parameters are passed that determines the significance
of the parameters just as it is the subroutine and not the subroutine caller that determines
the significance of the argument list. If more than two parameters are needed to be passed to
a task, it is suggested that the Free Memory Parameter Passing Technique described in
Appendix A be used. This parameter passing technique must be used by any lead task of an
activity that is scheduled with parameters by a FORTRAN program or by the Utilities.

The secondary task of a master activity needs the TCB address so.that it may determine
if the slave activity was successfully loaded into main memory. It is also needed to schedule
the lead task of the slave activity. The secondary task gets the status by having the secondary
TCB address in the X-register and doing a LDA ZTCBST, 1 (see the SAC$ macro for the
significance of the status word). The TCB address of the lead task is obtained by having
the address of the secondary TCB in the X-register and then doing a LDA ZTCBPT, 1.

The lead task TCB address can then be used in a subsequent STC$ macro to schedule the

lead task of the slave activity.

Suspending Tasks

There are two ways in which a task may be suspended; by an interrupt and by a volun-
tary suspension. A user task has no control over the former. Voluntary suspension in-
volves executing a SUS$ macro. Although the Executive handles both suspensions in the same

manner, there is a distinction.

When an interrupt suspends a task, the Executive has determined that there is some-
thing of higher priority to which the system must be allocated. During this involuntary

suspension, the system is executing higher priority programs.

When a task voluntarily suspends, the priority level on which it is running is blocked and
any other tasks currently scheduled on the level will not be dispatched. Normally, this does
not cause a problem because there may be other tasks scheduled on other levels (higher or
lower). They will be dispatched and the system will not be idle. But if a task is in a loop
that keeps suspending, waiting for some external event to occur, it can be wasteful of system
resources if there are no other tasks scheduled on other levels and there are tasks scheduled

on the suspend level.
The SUS$ also provides the means by which a task can assure that a task it schedules

on a higher priority level will be immediately dispatched. This is done by following the
STS$ or STC$ macro by a SUS$ macro.
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Terminating Tasks

Unlike activities, tasks can only terminate themselves. When a task terminates via

a TMT$ or 1 MA$% macro, it allows the Executive to dispatch any other scheduled task.

Because a task does not regain control after it terminates, it must replace all
allocated system resources that have not been passed to other tasks in the system. This
means that the task must, before terminating, make sure all I/O initiated by the task is
completed, release all reserved I/O devices, close all opened files and return all blocks
obtained from free memory. One block of free memory allocated the task is the TCB
generated when the task was scheduled. This block may be released by giving the TCB
address as a parameter in the TMT$ or TMA$ macro.

Normally, a task terminates by issuing a TMT$ macro but if it is the last task of an
activity, the task and activity are terminated by a TMA$ macro. When an activity terminates,
it must also make sure that any clock task is disconnected as well as release all allocated
system resources. Clock tasks must be disconnected because the task code will be resident

only as long as the activity is.

SCHEDULE TASK MACRO (STS$)

The STS$ macro is used to schedule a task that is currently resident in main memory

for execution.

STS$ Macro Action

STS$ creates a TCB for the task after obtaining a block from free memory. Then

schedules the task by attachning the TCB to the end of the priority level schedule queue,

and returns to the caller.

Macro Format

Location Operation Operand

[symbol] STS$ Task entry address, [level],
[acb address pointer],
[parameter 1}, [parameter 2],
error return address

where:
symbol — Optional

Is the symbolic label of the macro instruction.

task entry address

Is the address of the entry point of the task.
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. level — Optional

Is the user priority level number on which the task is to be scheduled. 1If a
level number lower than the lowest user priority level is specified, the
lowest user priority level will be used to schedule the task. If this parameter
is omitted, the task is scheduled on the default level specified in the activity
control block of the activity in which the task resides.

acb address pointer — Optional

Is the address of a word containing the address of the activity control block
associated with the activity in which the task resides and under whose control
the task is to be executed. If this parameter is omitted, the task is scheduled
as part of the current activity. If this parameter is the address of a word
containing zero (i.e., acb address = 0), the task is scheduled as part of the
current activity.

parameter 1 — Optional

Is a parameter word that can be used by the caller to pass data to the task.
This parameter is in word ZTCBP1 of the TCB. If this parameter is omitted,
a zero word is generated in the TCB for word ZTCBPl. If parameter 2 is not
zero, parameter 1 must not be zero unless the free memory block parameter
passing technique is being used.

parameter 2 — Optional

Is a parameter word that can be used by the caller to pass data to the task.
This parameter is word ZTCBP2 of the TCB. If this parameter is omitted,
a zero word is generated in the TCB for word ZTCBP2. If parameter 1 is
zero, parameter 2 must be zero unless the free memory block parameter
passing technique is being used.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

Normal Return

Control is returned to the caller, at the instruction following the STS$ macro, after

the task has been scheduled.

Error Return

Currently, the error return is not taken, but is present for future use.

Macro Action Details

A block is obtained from free memory and used to contain the TCB generated using the
specified STS$ parameters. If the level parameter is omitted, the task is scheduled on the
default level of the activity in which it resides by using the default level in generating the
TCB. The default level is found in the ACB associated with the activity. If the ACB address
pointer parameter is omitted, the address of the ACB of the current activity is used in

generating the TCB.
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After the TCB is generated, the task is scheduled by placing the TCB at the end of the

priority level schedule queue.
task is scheduled on the lowest user priority level. STS$ exits by returning

If the priority level in the TCB is lower than the lowest user

priority level, the
control to the caller at the instruction following the STS$ macro. When the caller regains

control, the scheduled task may not have been dispatched.

Out-Line Parameter List

Word No. Operation Operand

0 DAC task entry address

1 DAC [level]

2 DAC [acb address pointer]

3 DAC [parameter 1]

4 DAC [parameter 2]

5 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples:
A task, starting at ATASK and residing in the current activity, is to be scheduled on

level 2. The task requires two parameters: the location T1l, and the contents of T2.

LOCATION| JOPERATION OPERAND FIELD COMMENTS

] 61718 WUps16 31132

L1 BITISI$I l.L AITIAISIKI,IQI,I,IT,l,l"lTlal’ TERR

1

.
.
111 1] 111 Ll I T Y T O Y I 6 |

Pl NN 1 T TS T T O I O A

L1111l 14t 4i T T Y N Y 2 O O I O

UTASK | b-- i i, | START OF TASK

L1 L1t l:lllll NN EEEEN

i | lzlllll | IO T U T I O O A A |

T B2 i | THE ADORESS OF T/ 1S 4 PARAMETER

J | 11t 1 ft N I S N W T T A 2 O |

TR L BSZ, . |THE ConTENTS oF TR 15 A PARAMETER
L1 1 41 Lt 1l A B O N a |

TERR | HLT ERROR RETURN, CURRENTLY NO7T USED

1 1111 I .

|0 T Y O S O I |

Fllll! Lit1il Lt Ll i i1 e bl g
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If the first example were to be written, using an out-line parameter list, the following

would be written:

LOCATION| |OPERATION OPERAND FIELD COMMENTS

1 6718 Wpe|16 3132

1] LLDKIIJI PILl;lljllllllllll

I t1 | SITI'S#III (X)lllllllllllll

1411 0 I I | T T T T Y O B |

.
11114 | | N TN T O O T Y I

PILIJ:ISITI DIﬁcllll‘*l'ﬁtllllllllllljl

o | DIAQIII Alrﬂlsl«llllllllll

11111£AQI11 %llllllllllllll

L1 1.1 DAcl 111 ol B O O T T T T T O
) I | lAlq L1l 7]”1 § I T S T T T I A |
Tﬁl 111 qslzl [ | II ) T T N S O O |

1111t DACLIII TlFIRlRIIlllllllll

*lllll 1 111 ¢ 1 | S I T W O I A |

-T;’llll I'ﬁ;lll 'llJJJllllllllIl

* 1111 111121 | N T 1 T O A W O Y |

TIEIRRI Il WATI 11! 1 e 1t £RR0F RE,-URN) L'(/'fﬁflv TLY NOT USED
w L1l 11111t Y T Y IO Y O Y O O

Arﬁisl}(l -I-l-lll T T O O I W B B e | 57"4?’ o; TASK

1411 I:lllll Lyt by eadrdggl

SUSPEND TASK MACRO (SUS$)

The SUS$ macro is used to suspend the task in which it appears and allow the possible
dispatching of any other currently scheduled task.

SUS$ Macro Action

SUS$ saves all hardware (except A-register) and pseudo register, exits to the Executive
which dispatches the highest priority scheduled task other than the task being suspended,

and returns to the caller when the task is resumed.

Macro Format

Location Operation Operand

[symbol] SUS$
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where:
symbol — Optional
Is the symbolic label of the macro instruction and may be omitted.

There are no parameters for this macro.

Normal Return

Control is returned to the caller, at the instruction following the SUS$ macro, when
the task is resumed. The suspended task will be resumed with all hardware (except the

A-register) and pseudo registers restored.

When control is returned, as is the case after any Executive macro call, the addressing
mode is set to extended mode, interrupts are enabled, and the J-base is set to the activity
J-base value. This setting of the return state may result in a state being changed from

that of when the SUS$ macro was issued.

Error Return

There is no error return for this macro.

Macro Action Details

The state of the suspending task is saved in the priority level suspend area. All
hardware (except A-register) and pseudo registers are saved there. Then a test is
made to determine if there is currently any task scheduled at a priority level higher than
the suspending level. If so, the highest priority task is dispatched. If there are no
tasks scheduled at a level higher than the suspending level, the highest priority scheduled
task under the suspended level is dispatched. This may result in tasks of lower priority

than the suspended task being dispatched and terminated before the suspended task is

resumed.

The suspended task regains control with all hardware (with the exception of the A-register)
and pseudo registers restored. The A-register is destroyed by the LNK$ macro instruction
via which the SUS$ macro passed; it cannot be restored. Control is returned with extended
addressing set, interrupts enabled, and the J-base set to the J-base value of the activity

in which this task resides. This may result in a mode change from that of when the task was

suspended.

While a task is suspended no other scheduled task on the same level will be dispatched.
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Out=Line Parameter List

There is no parameter list for this macro.

~
Examples
A task is to be suspended to allow any currently scheduled tasks on diffe rent levels to
be dispatched.
LOCATION| JOPERATION OPERAND FIELD COMMENTS x
1 6718 apsll6 3132
us
11411 glll$lll ) T O O O O I O | *
Lt 1§ [ —1-1:LIJ_L | U 1 N A T W O U O O O | PESUME FPaM SUSPENS/ON
TERMINATE TASK MACRO (TMT$) i
The TMT$ macro is used to terminate the task in which it appears. If the task being
terminated is the last task in an activity, the TMA$ macro instruction must be used to '
terminate the activity as well as the task.
TMT$ Macro Action
TMT$ returns the TCB, if present, terminates the current task, and exits to the
Executive which dispatches the highest priority scheduled task.
Macro Format
Location Operation Operand
[symbol]} TMT$ [tcb address pointer ]
where:
symbol — Optional s
Is the symbolic label of the macro instruction.
tcb address pointer — Optional
Is the address of a word containing the address of the task control block
associated with the terminating task. The TCB is returned to free
memory. If this parameter is omitted, no block is returned to free N
memory.
Normal Return
3
TMT$ exits to the Executive and control does not return to the caller.
Error Return
Va

There is no error return for this macro.
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Macro Action Details

If the TCB address pointer parameter is present, and the TCB address is non-zero,
the block is returned to free memory. If the TCB address pointer parameter is omitted

or if the parameter is present but the TCB address is zero, no block is returned to free

memory.

TMT$ exits by giving control to the executive which dispatches the highest priority
scheduled ¥ask. No return is made to the caller. Before using the TMT$ macro to terminate

a task, the user must:

1. Make sure all I/O initiated by the task is completed.
2. Release all reserved I/O devices.
3. Close all opened files.

4. Return all blocks obtained from free memory.

Out- Line Parameter List

Word No. Operation Operand
0 DAC [tcb address pointer]
where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples:

A task is to be terminated. Its TCB has been returned to free memory prior to

terminateion.

R OCATION| JOPERATION OPERAND FIELD COMMENTS
1 678 71517 332

;S I | ml”lll I T T N N O N 1 I I !

A task is to be terminated. Its TCB address has been stored in word TCBA, and this

TCB is to be returned to free memory at termination time.

LOCATION| [OPERATION| | OPERAND FIELD COMMENTS
T o7 i 312

T A D

11141 l.l 1) 1] O N T O T I 0 O I I I

STORE TC8B ADORESS

7cBA | B5E

1 1Ll /lllllllllllllll
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The above example could be written with a parameter list as follows:

LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 s[7ls uhd16 3132
Co | RREST
T L T L
L1114 l:lllll | I T I I I I O
Lt 1 I:Ill[J Lt [ 11 411¢t11
,?LLLLSIT‘I PlAlcllll l+l‘lllllllllllll
I PAS (TR L
*llll ) I O O | T T T T O O Y |
TeBA [ 1BSZ {1 . i 1111, |STORE 7€B ALOLRESS

CREATE A TASK CONTROL BLOCK MACRO (CTC$)

The CTC$ macro is used to create a TCB without scheduling the task. The created
TCB can be scheduled later using the STC$ macro instruction.

CTC$ Macro Action

CTC$ creates a TCB for the task after obtaining a block from free memory. It
then places the address of the created TCB in the X-register, and returns to the caller

without scheduling the task.

Macro Format

Location Operation Oper and

[symbol] CTC$ task entry address, [level],
[acb address pointer],
[parameter 1], [parameter 2],
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
task entry address
Is the address of the entry point of the task.
level — Optional

Is the user priority level number on which the task is to be scheduled later.
If a level number lower than the lowest user priority level is specified, the
lowest user priority level will be used when the TCB is scheduled. If this
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parameter is omitted, the TCB is generated using the default level specified
in the ACB of the activity in which this task resides.

acb address pointer - Optional

Is the address of a word containing the address of the activity control block
associated with the activity in which this task resides and under whose con-
trol the task is to be executed. If this paameter is omitted, the TCB is gen-
erated with the task as part of the current activity. If this parameter is the
address of a word containing zero (i.e., ACB address = 0), the TCB is gen-
erated with the task as part of the current activity.

parameter 1 — Optional

Is a parameter word that can be used by the caller to pass data to the task.
This parameter is in word ZTCBPI1 of the TCB. If this parameter is omitted,
a zero word is generated in the TCB for word ZTCBP1. If parameter 2 is
non-zero, parameter 1 must not be zero unless the free memory block param-
eter passing technique is being used.

parameter 2 — Optional

Is a parameter word that can be used by the caller to pass data to the task.
This parameter is word ZTCBP2 of the TCB. If this parameter is omitted,
a zero word is generated in the TCB for word ZTCBP2. If parameter 1

is zero, parameter 2 must be zero unless the free memory block parameter
passing technique is being used.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

Normal Return

Control is returned to the caller, at the instruction following the CTC$ macro, after

the TCB has been created. On return, the address of the created TCB is in the X-register.

Error Return

Currently, the error return is not taken, but is present for future use.

Macro Action Details

A block is obtained from free memory and is used to contain the TCB generated
using the specified CTC$ parameters. If the level parameter is omitted, the task is scheduled
on the default level of the activity in which it resides by using the default level in generating
the TCB. The default level is found in the ACB associated with the activity. If the level is
specified as lower than the lowest user priority level, the lowest user priority level will be
used when the TCB is scheduled. If the ACB address pointer parameter is omitted, the
address of the ACB of the current activity is used in generating the TCB.

CTC$ exits by returning control to the caller at the instruction following the CTC$

macro with the address of the created TCB in the X-register.

3-23 AGO02



QOut-Line Parameter List

Task entry address

[acb address pointer]

error return address

Word No. Operation Operand
0 DAC
1 DAC [level]
2 DAC
3 DAC [parameter 1]
4 DAC [parameter 2]
5 DAC
where:
Parameters

in the out-line parameter list are the same as those described

above for the in-line parameter list.

Examples:

A TCB for a task, ATASK, is to be created.

and it is to be scheduled later on level 2, using the STC$ macro. The two parameters

required by the task are to be filled in prior to its scheduling.

stored in word T1.

This task resides in the current activity

The address of the TCB is

LOCATION| |OPERATION OPERAND FIELD COMMENTS
] 6[7i8 laho{16 3132
[ TER L | RTASK R 000,00 TERIR
BT T L i, | SAvE 7cB ALOLRESS
11l l:jllll Ll 1141 1ti 11511
1111 l:lllll L3 1 1111 1§ 011111
A | T
o [ PTA L L RTCBAIY | STORE PARAMETER -1 I1N TCE
L | T (. PARAMETER)
L L BTAL L RTCEFRAs !\, ,,,, | STORE PARAMETER Q N 7¢ 8
J.1 11 1:11111 NN NS NN
I L i ]:IJIII 111111 1411111111
T T
ATASK 1 =S, ., Lttty | STARr 0F 7ASK
L1 l:lllll ENEENE NN
L L1 ]:|llll Ll {10111 41801
T B.S.Z.... Illlllllllllllll STORE TC8B APPRESS
¥ L1 ] L4 111 LI i el L1111
TERR | WLt Ll il 1l1i111, |ERROR RETURN, CopRENTLY NoT USED
tLLlll 111 111 Ill]llllvlllllll
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The above example could be written with an out-line parameter list in the following

manner:

LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 617|8 4jsl16 3132

| LLDlxllll PILIIISI_I;Illlllllli

L1 i1 1 cl-rlclslll (x1)lllllllllllll

L4 11 1:lALII | 0 U T T O Y T O O W |

Pt i 1:1L1ll L1t i bro1dor el

| | lexllll l,llllllllLll.lll

L BT gTeBR

| LlDlAllll | W T R 1 T T O Y | (IECOIVD PARAMErER-)
[ . 'sl,;ﬁLll zlrlclglpd"l’llllllll

L 11§ 1 I:lllll NN NN

PLEST | PAC |4

1 1.t J>l"lcllll "lrlAls;KlllllllllL

Lt D{qlcllll %lllllLllllllJl

1 1 t11 DlAlcllll olllllllllllllll

L1t DlAlCllll 0 T O Y T T YO T Y I A e

11114 DlAlcllll RN

| | DlAlcllll rlflplglllllllllll

*lllll |t | I O O O I O I O I I O I |

Alr{’lsl,q -l-l_lllL | I N T N O 1 I I Y I | SrApr 0FTA$K
[ l:lllll [ T T O S O O O Y

L1111 I:lllll | I N O N T Y I A |

l,llll lBlslzl.lll 'lllllllllllllll STDRE Tcﬁﬂpo,?é'SS
*J_Llll Lt 111 100 T T O O O T I Y O I |

-rlElplgl ”tl-’l.lll [ S VO O T Y T T O O I | EPROQ Pé-TU’?N/ CUPREery /Vor U:E}
flllll il | I 1 I T T 1 O O I |

AGO02



SCHEDULE TASK CONTROL BLOCK MACRO (STC$)

The STC$ macro is used to schedule a task that is currently resident in main memory
by using a previouslydefined TCB. The TCB may have been created by a previous CTC$

macro instruction.

STC$ Macro Action

STC$ schedules the task by attaching the TCB to the end of the priority level schedule

queue and returns to the STC$ caller.

Macro Format

Location Operation Operand

[symbol] STC$ TCB address pointer,
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
tcb address pointer

Is the address of a word containing the address of a previously generated
task control block associated with the task to be scheduled.

error return address

Is the address to which control is returned if an error is found during the
processing of the STC$ macro call.

Normal Return

After the task has been scheduled, control is returned to the caller, at the instruction

following the STC$ macro.

Error Return

Currently, the error return is not'taken, but is present for future use.

Macro Action Details

The task is scheduled by placing the TCB at the end of the priority level schedule
queue. If the priority level in the TCB is lower than the lowest user priority level, the task
is scheduled on the lowest user priority level. STC$ exits by returning control to the caller
at the instruction following the STC$ macro. When the caller regains control, the scheduled

task may not have been dispatched.
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Qut-Line Parameter List

Word No.

0
1

where:

Operation

Operand

DAC
DAC

tcb address pointer
error return address

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples:

A task is to be scheduled.

The address of the TCB has been stored in TCBA.

Its TCB has been created previously by the CTC$ macro.

ROCATION| JOPERATION OPERAND FIELD COMMENTS

1 6718 4hsi16 332

) lTlCl$l 1l .TICIBIAI,ITIEIRIRI L1 1.1 1]

11 1.t 1 l:lllll D S T T N U O o O ' R

| 1:11111 N T D O O W T O

TCBIAII lslz“Il T ADPRESS OF TCB SToRED

1 1 ¢t41} L1 11 1 W 1O 2N D O T 0 T O v

TF,R;R. . /J1L17: T T RETURN, CURRENTLY NoT USED
L1 i1 1 Lt L tg | T S T T T T T I O |

The above example, using an out-line parameter list, could be written as:

LOCATION| |OPERATION OPERAND FIELD COMMENTS
1 ol7l8 1ha16 3132
PLIST
| I Lttt 1 i1 ) I N T T Y O Y U T I O I |
Srcd (X)
Y Ll 1 i i1 441 J T B N
Lt i i1 l‘l P N B | J I [
L1t 1 l.l | I ' P S | | I
PLTST b+t
J U 1141 44 Lt 1t 1 J U |
DAC TCBA
S B | I L1111t ) S I I ]
1411 PACI . Tlsl?lal VO I
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J S N [0 N T I T I B O W I B W |

DORESS OF TCF S70RED
TCBA | ﬁslzllll TN YRR A

L1l 111111t [ O U O Y I I B S A B B |

ENTLY NOT USED
TxEIRIRll MLF’IIII [ U0 VO Y A N T 0 O O B I | ERRaepﬁURN‘cokp r)’

111 1.1 11111l F 00 I O O O T T o I |

CLOCK MACROS

The five clock macros are used to schedule activities and tasks by means of the clock,
to stop such scheduling and to specify or request the date and time. The macros are:
Connect Clock Activity (CCA$), Disconnect Clock Acitivity (DCA$), Connect Clock Task (CCLS$),
Disconnect Clock Task (DCL$), and Get Date-Time (GDT$).

An activity which contains clock tasks must remain resident in main memory as long
as those tasks are connected to the clock. Care should be taken to insure that such an
activity does not monopolize an activity area to the detriment of the execution of other

activities which use the same activity area.

CONNECT CLOCK ACTIVITY (CCAS$)

A request for the execution of an activity on a timed basis (either cyclic or non-cyclic)

is made via the CCA$ macro.

CCA$ Macro Action

CCAS$ connects a special system clock task to the timer specified in the macro. A

SAC$ macro parameter list is passed as a parameter to this special task.

CCAS$ then returns control to the caller via the normal return. When the time expires,

the activity is scheduled.

Macro Format

Location Operation Operand

[symbol] CCAS$ activity name address, [level],
[no. of time units], [time unit type],
[connect type],
[parameter 1], [parameter 2],
error return address
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where:
symbol — Optional
Is the symbolic label of the macro instruction.
activity name address |

Is the address of the name of the first word of the six-character
name of the activity., The name is left-justified, right-filled with
spaces.

level — Optional

Is the user priority level number on which the task is to be scheduled. If
a level number lower than the lowest user priority level is specified, the
lowest user priority level will be used to schedule the task.

If this parameter is omitted, the task is scheduled on the default level
specified for the activity.

no. of time units — Optional

Is an integer expressing the number of time units from now until the activity
is to be scheduled.

If omitted, zero is used.
The range of this parameter depends on the time unit type parameter.
time unit type — Optional

Is an integer specifying the units of time the no. of time units parameter is in.

0 = Absolute time of day in minutes from midnight.

1 = millisecond timer. The range of no. of time units is 0 through 1023,
2 = half-second timer. The range of no. of time units is 0 through 4095.
4 = second timer. The range of no. of time units is 0 through 4095.

8 = minute timer. The range of no. of time units is 0 through 4095.

If omitted, zero (absolute time) is used.
connect type — Optional

Is an integer specifying whether the activity is to be scheduled on a cyclic or
non-cyclic basis.

0 = cyclic.

1 = non-cyclic

If omitted, zero (cyclic) is used.
parameter 1 — Optional

Is a parameter word that can be used by the caller to pass data to the lead task.
This parameter is in word ZTCBP1 of the lead task TCB. If this parameter

is omitted, a zero word is generated in the TCB for word ZTCBPLl. If param-~-
eter 2 is non-zero, parameter 1 must not be zero unless the free memory
block parameter passing technique is being used.

parameter 2 — Optional

Is a parameter word that can be used by the caller to pass data to the lead
task. This parameter is in word ZTCBP2 of the lead task TCB. If this
parameter is omitted, a zero word is gener ated in the TCB for word ZTCBP2.
If parameter 1 is zero, parameter 2 must be zero unless the free memory
block parameter passing technique is being used.
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error return adddress

Is the address to which control is returned if an error is found during the
processing of the macro call.

~~
Normal Return
Upon normal return, the special system clock task has been connected to the proper
timer. The parameter to this special clock task is the SAC$ parameter list needed to
schedule the activity. Also upon normal return, the X-register contains the address of the
TCB used to connect the special system task to the clock. This address must be saved i
if a subsequent DCA$ (Disconnect Clock Activity) macro is to be issued.
Error Return
Control is returned to the error return address specified in the CCA$ macro with
the error code in the A-register when the following error is detected:
A-register ’
Contents
{De cimal) Error Condition
1 Absolute timer not configured.
Because the activity is scheduled at a later time (when the special system task is ~~
dispatched), errors discovered by the Schedule Activity action are reported to the operator. -
Operator Message Error Condition
SE = 100116 000036 actnam Activity not on disk.
SE = 100122 000036 actnam Disk error,
SE = 100126 000036 actnam No activity area for the activity, or
activity is too large to fit into its area.
SE = 100030 000000 actnam Activity area will be overrun, )
SE = 100031 000000 actnam Disk error while loading the activity.
4
where actnam is the name of the activity,
Macro Action Details
A clock TCB is generated for the special system clock task. A SAC$ parameter list is
generated. The address of this list is placed on the clock TCB to be passed as a parameter to
the special system clock task.
~~

After the special system clock task is connected to the proper timer, return is made

to the normal return.
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If the absolute timer has been specified, and it is not configured, return is to the

error return.

At the time specified, the special system clock task will be dispatched. This task
issues a Schedule Activity request, using the SAC$ parameter list passed to it as a param-
eter. At this time, the regular SACS$ action (see SAC$ description) proceeds.

If the activity is to be cyclic, the special system task remains connected to the clock,
so that the activity will be rescheduled when the time interval has elapsed once more. This
will continue until the clock activity is disconnected via the DCA$ (Disconnect Clock
Activity) macro. If the activity is to be non~cyclic, the special system, clock task is re-

moved from the clock.

Out-Line Parameter List

Word No. Operation Operand
0 DAC activity name address
1 DAC [level]
2 DAC fno. of time units]
3 DAC [time unit type]
4 DAC [connect type]
5 DAC [parameter 1]
6 DAC [parameter 2]
7 DAC error return address
whe re:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

NOTE: The special system clock task is scheduled on the same
level as that specified for the level parameter, unless this
is omitted or zero. In this case, the special system
clock task is scheduled on the highest user level.

Examples:

The example below illustrates the use of CCAS$ to connect an activity to the clock for
non-cyclic execution. The activity named ACTNAM, is to be connected to the clock for
scheduling four hours (240 minutes) from now. The level at which the activity is scheduled
is the default level. One parameter, the address of a 32-word block, is passed to the
activity. The location of this block has been stored in location T1, prior to calling the

CCA$ macro.
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LOCATION} [OPERATION OPERAND FIELD COMMENTS
1 6718 14psl16 3132
R SLrIAllll l’llllllllllilll
T . | I.Allll I O T O O O B
| clclAl$ 11 AINIAII”IEI,I’RI‘,I‘OA’J%,III,I!'Tl” ERR
Ll L l.lLill D T O U0 O S Y 0 A A A |
I | l.lllll | O S S N S O 1 O I B B |
Al”lAlMlEl BICIII 111 '?l,ﬂlclfllllAl,ql B ACT/V/rY NAME
*lllll [ | T U O I I I B B W
III 111 Blslzl i1 /l I S T Y O O S A O | ooNTA/NS AODI?ESS OF BloCK
a4 | .| S O U TS S O T S T A
EIRJQ i I-l-l-l 111 NV U S T T T T S O B £Pko'e eEer”

o7& | |27/ /v THE SIXTH PAPAMETER POSITION INDICAT ES THAT
| I I T I I WO M0 T T T T I

THE CONTENTS 0 T/ CINTAINS THE DEFINED PARAMETER

i I F I | I O IO O Y 0 T I

In the example below an out-line parameter list is used for the same conditions as

the example above.

LOCATION| [OPERATION OPERAND FIELD COMMENTS
1 6718 4hs16 3132

yox
(S L1 NS EN

h
1114 ‘lclllll (Y2|111111111111
[ 1.11111 L4t by
1i)1g 1'11111 B L1 Ll oa byl
PLIST D(QC M+
[ 11111 Lt b1
[ :pJAlCllnl AINﬁlMlellLJLllllll
111|1P|Alcl|11 LU L byl

DAC 2406 MINTES
L1 L1 Ldte 3401l
14L1A‘D1A|clxlx 3111111111111111 M//VVfES

[}

[ DlAlCllll bt NON-Creclic

AGO02




“l“kl{z‘“l L i i iiiaiy 11 | CONTARING ROORESS oF Bdeck
J I DIA;CIIII ollllllLlllllljl

11111 D{qsllll EIRIR1llllllJ,l'llll

J I | 114111 1O T T N T I O O A |

ﬂ/v ﬁI”IEI 81‘:; Pl ‘31’{41(‘ ITINIAIMI |

FIILII | O O 0 T T T O T N

RR b iy, | ERROR RETVRY

DISCONNECT CLOCK ACTIVITY (DCA$)

The Disconnect Clock Activity (DCA$) macro is used to disconnect a clock activity

from the time queue on which it resides.

DCA$ Macro Action

DCA$ removes the clock TCB from the timer queue on which it resides, thus dis-

connecting the activity from the clock. It then returns all associated blocks to free

memory and returns control to the caller.

Macro Format

Location Operation Operand

[symbol] DCA$ tcb address pointer,
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
tcb address pointer

Is the address of the word in which the address of the

clock TCB has

been stored. This TCB address has been returned to the caller in the

X-register by a CCA$ macro.

error return address

Is the address to which control is returned if an error is found during

the processing of the macro call.

Normal Return

Normally the clock activity has been disconnected from the clock.
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Error Return

Control is returned to the error return address specified in the DCA$ macro with

the error code in the A-register when the following error is detected:

A-register

Contents
{Decimal) Error Condition
0 The specified clock TCB was not found in the timer queue.

Macro Action Details

The special system TCB is removed from the time queue on which it resides. If,
in searching the timer queue, the given TCB cannot be found on the queue, the error return

is taken. After the TCB is removed, all associated blocks are returned to free memory.

Out-Line Parameter List

Word No. Operation Operand

0 DAC tcb store address

1 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples:

In the example below an activity is to be disconnected from the clock. At some prior
time, the activity has been connected to the clock and the address of the special clock
task TCB has been stored in T1 (see CCA$). If this TCB cannot be found in the clock queue,
then return is to be to NOTCB.

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 s[7s uhdi6 3132

1111 )¢ 11}

| chﬂl% L I-’;Il,l~I017.ICB

L 111 Ll 1411 A 41§44 1 §1.1.1t11°13

L1111 l.lllll T S N U T T 1O Y A O O |

/ BsZ / CONTAINS TCB ADORESS

11 141 2 1411 f 4t 1 400 d e 1it

| | ) U I I T I T T T I A |

MO,‘GQQ _1.1-1-111 L0 lp et 11 t1iay ,?Efl/f” /F TC& /V07'FOU/VD /NQUEUE
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If an out-line parameter list were used with the first example the following would

be written:

LOCATION| |OPERATION OPERAND FIELD COMMENTS
1 678 14ta|16 3132
it 1 Llplxl 111 PlLlrlslT: I S O Y B B A |
B A N chlAfflll (y)lllllllllllll
L1 | l:lllll I T 1 T T T O I |
A 114 lzlllll | W N N Y Y I I I O I
PLIST [PAC It iy,
Ly PAC M
F | D1'41Cl 111 Wlolrlclal I I Y O B
T LBSZ U iy, |CONTAINS TCB AVDRESS
VO TeB | s i, | RETURN 1F TCB NOT FOUND /N SUEVE
CONNECT CLOCK TASK (CCLS$)

The Connect Clock Task (CCL$) macro is used to connect a clock task to a system

timer.

CCL$

Macro Action

turns

and it

CCL$ generates a clock TCB and places it in the proper timer queue. Then, it re-
control to the caller via the normal return. If the absolute timer has been specified,

is not configured, return is to the error return.

Macro Format

Location Operation Operand

fsymbol] CCL$ task entry address [level],
[no. of time units], [time unit type],
[connect type],
[parameter 1], [parameter 2],
error return address

where:

symbol — Optional
Is the symbolic label of the macro instruction.
task entry address

Is the address of the entry point of the task.
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level — Optional
Is the user priority level number on which the task is to be scheduled.
If a level number lower than the lowest user priority level is specified,
the lowest user priority level will be used to schedule the task. If this
parameter is omitted, the task is scheduled on the default level specified

in the ACB of the activity in which the task resides.
no. of time units — Optional
Is an integer expressing the number of time units from now until the task
is to be scheduled.
If omitted, zero is used.
The range of this parameter depends on the time unit type parameter.
timne unit type — Optional

Is an integer specifying the time unit in which the no. of time units parameter

18:

0 = Absolute time of day in minutes from midnight.

1 = millisecond timer. The range of no. of time units is 0 through 1023.
2 = half-second timer. The range of no. of time units is 0 thorugh 4095.
4 = second timer. The range of no. of time units is 0 through 4095.

8 = minute timer. The range of no. of time units is 0 through 4095.
If omitted, zero (absolute time) is used.
connect type — Optional
Is an integer specifying whether the task is to be scheduled on a cyclic or non-
cyclic basis.
0 = cyclic
1 = non-cyclic
If omitted, zero (cyclic) is used.

parameter 1 — Optional

Is a parameter word that can be used by the caller to pass data to the task,
This parameter is in word ZTCBPI of the TCB. If this parameter is
omitted, a zero word is generated in the TCB for word ZTCBP1l. If
parameter 2 in non zero, parameter 1 must not be zero unless the free
memory block parameter passing technique is being used.

parameter 2 — Optional

Is a parameter word that can be used by the caller to pass data to the task.
This parameter is word ZTCBP2 of the TCB. If this parameter is omitted,
a zero word is generated in the TCB for word ZTCBP2. If parameter 1 is
zero parameter 2 must be zero unless the free memory block parameter
passing technique is being used.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

Normal Return

Upon nurmal return, the clock task has been connected to the proper clock timer. Also

upon normal return, the X-register contains the address of the clock TCB used to connect
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the task to the clock. This address must be saved if a subsequent DCL$ (Disconnect Clock

Task) macro is to be issued.

Error Return

Control is returned to the error return address specified in the CCL$ macro with the

error code in the A-register when the following error is detected:

A-register
Contents
(Decimal) Error Condition
1 Absolute timer not configured.,

Macro Action Details

A clock TCB, which defines the clock task, is generated. This TCB is placed in the
proper timer queue. Return is then made to the normal return unless the absolute timer

is specified and not configured. In this case, return is to the error return,

When the specified time interval has elapsed, the clock task is scheduled and dispatched.
If the task is to be cyclic, its TCB remains on the timer queue until removed by a DCL$
(Disconnect Clock Task) macro. If the task is not cyclic, its TCB is removed from the

timer queue when the task is scheduled.

Qut-line Parameter List:

Word No. Operation Ope rand

0 DAC task entry address

1 DAC [level]

2 DAC [no. of time units ]

3 DAC [time unit type]

4 DAC [connect type]

5 DAC [parameter 1]

6 DAC [parameter 2]

7 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples

The example below illustrates the use of CCL$ to connect a task to the clock for cyclic
execution. The task CGOLT is to be connected to the clock for scheduling at 20-second

intervals. The task will be scheduled on user priority level 4.

3-37 AGO2



LOCATION| {OPERATION OPERAND FIELD COMMENTS

1 6j7I8 Upfi6 332

Ly | comvEeT TASK “CGOLT "0 THE CLOCK FOR
s leree e EXEcoTIONS

Loy | ekd | [COAT s #9R0 % 05y | ERRT

Yoo T

¥ L | ~o SToRAGE FOoR A TCB

’Klllii 111 111 O T I Y O O TS 1 T 1O Y It

ERRT i EEEE TSR RN

is not

The following example is the same as above, except that the in-line parameter list

used.

LOCATION| [OPERATION OPERAND FIELD COMMENTS

! 67i8 upsl6 3132

*o L | GonNECT TASK "CGOLT " TO THE clocK FOR
oo L s, | @YrCee £XECOTION

D B L REST Ly, | GET £1ST ADORESS

) I clclL'tlll (YRJIIIIIIIIIIII

'(lJlll T NN

ooy | PRRAErER /5T Fo coL s

*11111 L1111 N O T O T Y Y O O O B |

CLsT [ pAe [ Frh i, |APORESS 0F TASK

D PA L RGeRT L, |#OPRESS O0F TASK

o PEC L | Peremiry teves = ¥

o PES RO i |Re NI TS OF TIME

L1 il Iilcllll yllllllJJlllllll UN/TS:_S‘[C’NaS

L1111 olclTlll alllllllllll'llll C'Y(’l/c C‘ﬂCKrASK

S O ] lcl7;lll wlllllllllllllll USER PARAM&'?‘fP/

111 11 olclrllll olllilllllllllll USER PARAM[TERa

ILLII_.MLJ_J,J. FIPFITI-IJIIIIIIJ_L E_pkop Cﬂpf ADDPES; e e o]
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klllll it L1l 1t 1 3 44 F)]1 11

1L L1t L a1 | ABSOLUTE TIMER NOT CONFIGURED
TR 1 NN EIENE RN
ERRT {550, WIS RN RN

DISCONNECT CLOCK TASK (DCL$)

The Disconnect Clock Task (DCL$) macro is used to disconnect a specified clock

task from a system timer.

DCL$ Macro Action

DCL$ removes the clock task TCB from the timer queue on which it resides, thus
disconnecting the task. It then returns all associated blocks to free memory and control

to the caller.

Macro Format

Location Operation Operand

{[symbol] DCL$ tcb address pointer,
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
tcb address pointer

Is the address of a word in which the address of the clock TCB has been

stored. This TCB address has been returned to the caller in the X-register
by the CCL$ macro.

error return address

Is the address to which control is transferred if an error is discovered
during the processing of the macro.

Normal Return

The clock task has been disconnected from the clock.

Error Return

Control is returned to the error return address specified in the DCL$ macro with the

error code in the A-register when the following error is detected:
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A-register

Contents
(Decimal) Error Condition
0 The specified clock TCB was not found in the timer queue.

Macro Action Details

The clock task TCB is removed from the timer queue. If, in searching the timer

queue, the given TCB cannot be found on the queue, the error return is taken.

After the TCB is removed, all associated blocks are returned to free memory.
Return is to the normal return.

QOut-Line Parameter List

Word No. Operation Operand

0 DAC tcb address pointer

1 DAC error return address
whe re:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Example:
The example below illustrates the use of DCL$ to dissonnect a clock TCB from the
clock. The address of the TCB to be disconnected will have been stored in word CTCB after

the clock task was originally connected by CCLS$.

LOCATION] [OPERATION OPERAND FIELD COMMENTS
] 6718 4psi16 3132
h1141 RN Ll a1 | PISCONNECT A cLOCK TCB FROM CLock

| S | Lt 14 ) N N U T O O O T W |

1141 D1‘%"1$| 11 CITIC‘BI,JERRC

IS

rlllll N ) O O I S |

CLOCK TCEL ADORESS

] | T N T Y Y O O B W B |

) | I O I N N |

aj-rlCl'Bl ,l | I I O O O T T I B To Holp Tcg Apoﬁfs

|

. Lt g 1l I T I O I O T B |

rlllll 111111 0 S D T N T O S S I O O |
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GET DATE-TIME (GDT$)

The Get Date-Time (GDT$) macro allows the transfer of the ASCII date and time to a

user-specified buffer,

GDT$ Macro Action

GDT$ rearranges the ASCII date-time into user format and stores it in the user's

buffer. It then returns control to the caller via the normal return.

Macro Format

Location Operation Operand

symbol GDT$ date-time block address,
error return address

whe re:
symbol — Optional
Is the symbolic label of the macro instruction.

date -time block address

Is the address of the first word of a six-word block into which the macro

action will place the date-time.

error return address

Is the address to which control is returned if an error is found during the

processing of the macro call.

Normal Return

The ASCII date-time has been placed into the user-supplied buffer in the following

format (two characters per word):

Word 0 — Hours (00-23)

Word 1 — Minutes (00-59)
Word 2 — Two space characters
Word 3 — Day (01-31)

Word 4 — Month (01-12)

Word 5 — Year (00-99)
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Error Return

Currently, the error return is not taken, but is present for future use.

Macro Action Details

The ASCII date-time is obtained from the system, the data rearranged into the user for-

mat and stored in the user buffer.

Return is made to the normal return.

Out-Line Parameter List

Word No. Ope ration Ope rand
0 DAC date-time block address
1 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Example:

In the example below the buffer TBUF will be used to receive the date-time characters

upon execution of GDT$.

LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 6718 41|16 3132
o i | GET THE LATE ANP TIME
MJLIII Ll 1 1 1] O TN O N 0 [ I I
| BRTE L | FBUSERR
* 1.1 1 1111 1 [ T T T O O 1 T T O T O O O |
o i s BuFFER Wite RECEIVE THE DATE -TIME CHARACTERS)
*lllll P11 141 I T O N T T T O O
TAVE, I BSZ 1B i |6 WRPOS FOR LATE-TIME
eRR | |h=m Ll il | ERROR RETURN
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SECTION IV
MANIPULATING DATA

This chapter describes the system macros used to make available the records on an
existing file, create and use a queue and obtain and release blocks of memory during the
execution of a task. These macros are described as file and record macros, queue macros,

and block macros.

FILE AND RECORD MACROS

The file and record macros are used to: open an existing file stored on the disk, read
a record from that file or put a record on that file, and close the file when all record process-

ing is complete.

They include:

1. Assign File Control Block (FCB$)
2 Open File (OPN$)

3. Close File (CLS$)

4. Get a Record (GETS$)

5 Put a Record (PUT$)

Logical I/0O may be used to create files, to retrieve data from files that have been created,
and to delete files. These files exist on the system disk. Before any Logical I/O requests are
made, the user must first create a File Control Block., Each user must create a File Control

Block fot each file referenced.

The File Control Block contains a pointer to the file name. The file name must be unique
if the file is being created. The file name must be the name of a file that already exists on the
system disk if the data from the file is to be retrieved. Every file in the system that is created
must have a unique name. However, file names may be the same as activity names as long as

this will not confuse the user as far as his processing is concerned.

Before creating a file, retrieving data from a file, or deleting a file, the file must be

opened by issuing the OPN$ macro. If a file is opened with input mode specified, the file must
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already exist on the system disk. If a file is opened with output mode specified, the file is to

be created, and, therefore, must not already exist on the system disk.

Data is stored in a file that is being created by issuing a PUT$ macro. For each put
request that is processed, one logical record, which is specified in the users record buffer,
is added to the end of the file. Each record in a particular file is the same size. The size of
the record is specified when the file is opened. There is no restriction on the size of the
records in a file or the number of records in a file except the memory space available and the
available space on the disk. While a file is being created, no user may retrieve data from this

file. After all the data has been stored in a file, the file must be closed.

After a file has been opened with input mode specified, the data in the file may be re-
trieved by issuing the GET$ macro. The get request will cause the next sequential logical
record of the file to be passed to the user. When there are no more records in the file to pass
to the user, the end of file return is taken to the user. There may be any number of users re-
trieving data at the same time from a file that has been created. Each user who is accessing
the file data must have created a File Control Block and each must have opened the file. When

all of the desired data has been retrieved from a file, the file must be closed.

Every file that is opened successfully must be closed by issuing the CLS$ macro. This
means that even if a disk error occurred when a get or put request was being processed and

the user cannot continue, the file must be closed.

When issuing a close request, the file may be saved or deleted. If the file is closed with
the close mode parameter specifying that the file is to be saved, the file information is saved
in the disk directory for the file that is being created, or if the file was already created, any
clean-up work that is required will be done at this time. If a file that is being created is saved,
and a disk error occurs in the process of updating the disk directory, the file will be deleted.
The file is deleted because there would be no way for the user to ever access this file nor

would he be able to delete it at some later time.

If a file is closed with the close mode parameter specifying that the file is to be deleted,
the specified file is deleted from the system disk. Since there are no checks for other users of
a file that is being deleted, the user must make sure no other user is accessing a file that is

being deleted.

Since there is no macro that allows the updating of a file that has been created, the user
has to do the update himself. This is accomplished by first opening the file to be updated with
input mode specified, and opening another file with output mode specified. This file will con-

tain the updated file data. Each record from the old file is input by issuing a get request. As
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each record is input and the desired changes made, the record is then added to the new file by
issuing a put request. This procedure of getting and putting a record continues until the end of
the file is reached at which time the files are closed. The old file may be closed with the close
mode parameter indicating that the file is to be deleted, and the new file is closed with the close

mode parameter indicating that the file is to be saved.

ASSIGN FILE CONTROL BLOCK MACRO (FCB$)

The FCB$ macro generates a list of parameters required for logical I/O requests which
include Open A File (OPN$), Close A File (CLS$), Get A Record (GET$), and Put A Record
(PUTS$).

FCB$ Macro Action

FCB$ generates a list of parameters which contains no executable instructions.

Macro Format

Location Operation Operand

fcb name FCB$ file name address,
[record buffer address |

where:
fcb name

Is the symbolic label of the file control block created by FCB$ macro
inst ruction.

file name address

Is the address of the first word of a three word block which contains the name
of the file.

record buffer address — Optional

Is the address of the record buffer from which data is transferred for Put re-
quests and into which data is stored for Get requests. The record buffer address
must always be present in the FCB for Put requests. The record buffer address
must also be present in the FCB for Get requests if the logical record length is
greater than or equal to the length of a physical disk record. The only instance
when the record buffer address may be omitted (equal to 0) is for a Get request
when the logical record length is less than the length of a physical disk record.
In this case, the address of the record is passed to the user in the A-register.

Normal Return

The FCB$ macro has no normal return since the FCB$ macro performs no action.

Error Return

There is no error return for this macro.
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Macro Action Details

The FCB$ macro has no action since it is a list of parameters,

must be coded in a program as a data block or a buffer.

QOut-Line Parameter List

1l (reserved for system use)
1 (reserved for system use)
file name address

[ record buffer address ]

Word No. Operation Operand
0 BSZ
1 BSZ
2 DAC
3 DAC
where:

Therefore, the FCB$

the parameters in the out-line parameter list are the same as those described above
However, note that words 0 and 1 must contain a
The user must also note that once a file is opened successfully, words 0, 1,
and 2, are not to be altered until after the file is closed.

for the in-line parameter list.

BSZ 1.

Examples:

The examples below illustrate the generation of File Control Blocks by using the FCB$

macro.
LOCATION| [OPERATION OPERAND FIELD COMMENTS
6718 16 3132
b L biaraa L g e

1 11 I

| |

N T O T Y O o 0 e

CENERATE AN FCE 70 BE REFERENCED WHEN

111 |

111114

B I T T T Y Y T O O B

MAKING L06/CAL Z/p0 REQUESTS FOR

11§ 1

P 1t 11

I N T O O Y I O I

FILE ABCOEF

X [ ¥ [ X [ ¥ [* =

I

1111 L4

| S T T O T T I O

. L 141 1t 101 | N O O T T T T O O O |

FCNMI | FCBS, | [FILEl» BUFY =

Jd 11 11 L1111 O O I I I O O I |

FILE! | |gBeT , | I3 ABCDEF 1., FILE NAME

VI I . 1111 t¢t I T O O S T O O I |

BUFI | lBsz ., 1060 i RECORD LDUFFER
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LOCATION] JOPERATION OPERAND FIELD COMMENTS

1 sf7l8 e m 3132

11 11 Ll [} SN NN

GENERATE AN FCB 70 BE REFERENCED WHEN

L.l 1l 1 Ll t 11 AL & Lttt

MAKING LOGICAL I/o REQUESTS FOR.

L1114 I i T T T O O T O O O )

.
¥
K
E““ e b i i, | FTLE vvwXYZ
k.
.

| O | T T T T O O O O I O |

| | L1l t 11 I TN O T N 0 O O I I |

FICINIMPI IFlc|8l$l Ll |FJ#'£a‘l’lBlUlFla'l L1111

LAl 1] Ll i) L) bt E ety

FILER | BCT |, | | B VKX YZ RN EEE FILE NAME

L1 1 i Ll 1 11 | UOH T T S N T W Y O A O |

Bpngl i 5?1 L1 '6101 LU 4 fr el ?ECOR.D BUFFER

111 Lt 11 111t bbb el

L1 Lﬂjkrtlll NS EEN| LINK 70 SYST&M

The éxamples below show how the File Control Blocks would be written without the use of

the FCB$ macro,

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 6[718 4hs16 31132

1l } Lt 1.1 1] 1.1

L1 1 1)1 1) g

Lttt ai11. 1 | GENERATE AN FcB 70 BE REFERENCED WHEN

11} i1 11 i1 11

kl_Alll LU 1 11 Ll
Blljl I I I | i1

Ellll LLt i) lllllLllIlIllll‘

L b1y MAKING LOG/CAL I/o PREQUESTS FoR
FILE ABCOEF

I Lt 11 18 )114

1111 L1111} NN NN

FC,‘M'I lzllll qlllllllllllllll PESJRVZDFDRSYS?EM USE

1111 PIAICI L1 Fll-lLlEI,l B T T O O O A | FILE NAME ADDRESS

L1 Acl L quFlll | S Y I Y | RECOPD BUFFER ADDPE‘SS

11 1.1 | I T O A O

FLLE ! Cd oy | P ABCDEF | W FILE NAME

L1 1 Lilt 1.1 L Lt bttt bbbt

ElvlFl’ll ‘slzlll Klollllljllllllil PE’COPﬂ BUFFER
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LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 oj7ls . 6 3132

1.t 11 1 1114 1.} N T T O O I O O e I B I |

¥ oo b | GENERATE AN FCB To BE PREFERENCED WHEN
o I MAkiNG LoGicAL  T/o REMUVESTS FoR
oo i | FIEE oviwxyZ

e T L T

>*lllll Lts 114 | T T Y O O S T I I I O O

Fenma 1 BSZ IR i | RESERVED FoR SYSTEM USE

il PAG L TIREEER L a1 | FILE NAME APDRESS

i bae L  LIBUFR L | RECORD 4_90,:!5& ADDORESS

L1 11 llll.ll llllllllllll‘lll

FILERQ | BET | BouvxYZ | FILE NAME

| | 111 111 | I I O O O O I |

BUFR, | IBSZ 1160 11 i RECORD BUFFER

1 111 | I BN RN

74 A I T T T ISl A SYSTEM

OPEN FILE REQUEST MACRO (OPN$)

The OPN$ macro initializes parameters for processing other logical I/O functions which

include Get A Record (GET$), Put A Record (PUT$), and Close A File (CLSS$).

OPN$ Macro Action

OPNS$ initializes parameters which will be used to contain the current state of the file,
identifies the requested file, and transfers the record length to the user if input mode is specified,
adds the specified file name to the disk directory, and retrieves the record length from the user

if output mode is specified, and takes the normal return to the user.

Macro Format

Location Operation Operand

[symbol] OPN$ fcb address, error return address, i/o mode, record length
address.

where:

symbol — Optional

Is the symbolic label of the macro instruction.
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fcb address

Is the address of the file control block which contains necessary data for the
A~ user to make logical I/O requests for a particular file.

error return address

Is the address to which control is returned if an error is found in the parameters
specified in the file control block, in the parameters specified in the open request
parameter list, or if an error occurs as a result of requesting I/O operations,

i/ o Mode

. Is a number which indicates either input or output. 0 indicates output and 1
indicates input. If output is specified, a file is to be created, and only put
requests may be issued. If input is specified, a file is to be read, and only get
requests may be issued.

record length address

Is the address of a word which contains the record length if a file is to be created
or output mode is specified, or is the address of a word which contains 0 if a file
is to be read or input mode is specified. Upon return from the open request,
when input mode is specified, the record length address will contain the size of
the logical records contained in the file.

Normal Return

Control is returned to the caller, at the instruction following the OPN$ macro, after the

file has been opened successfully.

N
Error Return
Control is returned to the error return address specified in the OPN$ macro when any of
the following errors are detected:
A-register
Contents
(Decimal) Error Condition
14 The file name was not found in the disk directory.
. (Open in input mode)
15 The file name already exists in the disk directory.
(Open in output mode)
" 16 The file name cannot be added to the disk directory because the disk
directory is full.
(Open in output mode)
17 The allocate request cannot be honored because all of the work areas
on disk are being used.
(Open in output mode)
18 A disk error occurred when trying to input or output the disk
directory information.
(Open in either input or output mode)
20 An open request was issued for a null file which is a file that is
~ currently being created but has not been closed.

(Open in input mode)
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Also, the record length address was not specified in the parameter
list of the open request.
(Open in either input or output mode)

Macro Action Details

A 64 word block in which parameters are initialized is fetched from free memory and the

current state of the file is maintained for the user requesting the file.

If input mode is specified, the requested file is identified on the system disk, the size of
the logical records in the file is passed to the user, and control is returned to the user at the

normal return address.

If output mode is specified, the file name is added to the system disk directory, an area on
the system disk is allocated where the initial records of the file to be created will be stored, the
logical record length is retrieved from the user, and control is returned to the user at the

normal return address.

Qut-Line Parameter List

Word No. Operation Operand
0 DAC fcb address
1 DAC error return address
2 DEC i/ o mode
3 DAC record length address
where:

the parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

.Examples:

The examples below illustrate the use of OPN$ to open files ABCDEF and UVWXYZ.
The File Control Blocks, FCNMI and FCNM2, which must be generated before the open requests

are issued, are shown in the examples of Assign File Control Block.

LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 6|718 Whsl 16 3132
Flllll 111111 | S O Y O T O O A |

OPEN FILE ABCDEF
i S J I | U U T U U O O O O |
*llll | | [ S I O S O O |

NP

114l Dlplﬂftl 11 ﬁcl”ﬂ'l,lflklnll’lll’lplklpk OPEN Foe / U7

NORMAL RETURN,

) I 1Ll I D S N YO 0 O |

4-8 AGO02




L&“” i i it | FILE ABCDEF oPENED

11114 Ll i 111 LlJd L1 111 311111

*.‘lljl L1y i1l Lt 4l 1 1311111

T T Ll li1111111, | ERROR RETURN -~ THE A~RE&EGI/ISTER OCONTAINS
I!u..l i | THE ERROR covs

*Lllll L1l 11 Lt L1111 ili1idd

ERT LY ., L1111t |ERROR,y te L BGAL

Ko b iy, | PARAMETER N THE FCB, FCNM /)y OR IN THE
ool i, | ePNE macks £i5T, oR rur FuE AGesER
-*““ L1ty L1l 111111t 11, | DOES NoeT Ex/ST.

ELllll L1111 it ir1prrr ity

1.1 11 Lit 411 L4 ieretl1

1t11 L1l Ll | T Y YO T Y O O Y|

Plklplell lq%LJI Lt 1 1111141 PECOEP LENGT,‘/ pfoP/VE'D ”E'?E

Kllll Li) 111 L4t L1l iyl o OPEN —

hd I ] L1 31 L1 b1t & 101311111

CATION| |OPERATION OPERAND FIELD COMMENTS

] 6|78 V1% 3f32

ILL..; b v iy | 0PEN FE vvwxYZ

Lo BPAS L, FCNMRERTR0s PROIW  0PEN FoR ouTPUT

RN e aeN | T NORMAL RETURN,

s i g NN FILE vvwkYZ 0 PENED

111 1 L1111} L ld 4 1111111

Mo i | EPReR ReTLRN ~ FuE A~ PEGISTER
Lnn. RN SRR ENETNEY CONTAINS THE ERROR CopX&

IE&T,. S g | ERRORs 1eEG AL

Eu“. NERNEE I NN NN /’ARAM&‘H’Q/NI'HEFce,FC/vM,z,me /N
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Ko i i | TTHE 0PN F mMacko cisT, ok THE
*lllll | S | LA i v 11 101114 F/LE UVWXYZ AL’?EADY EX/ST:S.
!lllll Ji 1t | I T 1 1O 2 T I I O I |

i1 11 [ | (RSN

11111 11t i1 | 0 T O I T T I W |

hfﬁlplwll Dl[Iq 111 holj i 1 it 1113t kfwkp LE~67”

The following examples are the same as the examples above, except that out-line

parameter lists are used.

LOCATION| JOPERATION OPERAND FIELD COMMENTS

] 6)7|8 Whsi16 3132

‘*lllll L1t 111 TR T O T O I B B B A |

iy | OPEN FILE ABCOEF

T IETRETE | TN N TR UNEY

T | AT /A T PARAME TER LIST

*llLl EEEET i TN SIS R PUINTER 70 X

ool ) i, | OPEN FILE FOR INPUT

b PO T Pl raaai NORMAL RETURN,

i il FreE ABCOEF oPENED

) | S | | N U O O Y O 0 T I I A B |

Ll““ b i | ERROR RETURN - THE A-PEG/STER.
Eu;n v b | CONTANS THE ERROR CODE

Ellll AEEEE Li s byt

Lhnll [ENEE BRI EE NSNS

ERT 1 P (AN ERROR, 1LL£GAL

*LJIJ NN PGl PARAMETER IN THE FCB s FCHM/I, 6R W
et b b s | THE OPNS MACRO LIST, oR 7HE FILE ABCOEF
sov b g e e s DoES NOT &EXIST.

rllllll AN BTSN SS Y

I*lul SR ENE NI NN AN

Pty AR NIRRT NS RN EE

| JENEE L SN pri vt
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OPEN REQUEST

1ttt 11 | 1 T O T O I O 1

I*..lu il iy | PARAMETER LisT FOR FiLE ABCOLEF
Llllll Ll al BN SN ENNE

klllll 111111 110 1 1t 10113 11 1

PsTt | PAC | MRy, | POINTER 70
ﬂlllll 1111 i1 § 10 350 O O O I Y O /OAeAMnERL/.yr

vl boas L LIFeMME L, | FEE APORESS

Lol VERTE L, | ERROR  RETVRN ADDRESS
o dlEe i, | 7PET MooE

L PAE L IPROR RECORD LENGTH ADORESS

it 11 f 1111 11 ) U S Y Y I O O O O I

PROR 1 BSZ IV i iiiiiius,, | RECORD LENGTH RETUVRNED
b i i | wERE o 0 pEN

*lllll LAt 11 | IO 1 5 T S I I L

LOCATION| |OPERATION OPERAND FIELD COMMENTS

1 6l7[8 1416 3132

Iﬁl,,, ot i | OPEN FILE UVWXYZ

1111 J I | L4144 it

o L EeX L LIPLSTR iy, | PARAMETER LIST

Hﬁl,,, Lidg L L1t 111 a1ii11 ] PoINTER TOo X

Ll .| ©PEN FrLE For ourpPUT
o ol iy | VORMmAL RETURN,
o i | Free vvwxyz oPENED

Y - Lt 111 L1 11 &1 1t 1 &1 8§11

h’“l, Ll i iy, | ERROR RETURN ~ THE A-REGISTER
*H.u b i i iaa | CONTAINS THE ERROR CcoDE
.*lllll L1131 1ttty

i*lllll L1l 1] | T T Y O 1O O I I A | 1
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ERTR L bem vl iiiiia, | ERROR, 14LEGAL
oo il i1, | PARAMETER 1 THE FCB5 FCNMS2 ; 0R /N
o Ll i | THE 0PN S maceo Lisr, 0 rHE
o b i | FILE VvwXYZ ALREADY E£X/STS.
[ | Li1 it NN

L1314 | Lt e et 11111411

1111 L1t 1§l p 1t 1 f 1t bl

L1 1t it 111 p L8111 b1 ¢ 18141

*,lllll [ | | T S T T O I O DPEN PEQUES‘T
#lllll i1 111 NN PﬁkﬁMfTEfL/STFOR_
Llllll Lil1 it 10t i1 41404 1¢1] F/Lé-UVWXYZ

L1111 111 111 111111 111131111

PLsTR I DA ¥t i, | POINTER T

11111 1 14t 11 Lkl 4ol gl PARAMErE& L/ST

Lilli lA'lcllll Flcplﬁfzillllllllll Fca ADDRES‘S

L LA LERTE L iy, | ERROR RETURN ADOLRESS

Lo tEe Il s, | OTROT MobE

Lol PAC L IPROM iy | PECORD LENGTH ADLDRESS

NUSRN L INEVETE i SN TE NS NN

PROW 1 WBEC ., 1O, i i 111y, | RECORD LENGTH

CLOSE FILE REQUEST MACRO (CLS$)

The CLS$ macro provides the capability of either saving a file that is being created or

deleteing a file that already exists.

CLS$ Macro Action

CLS$ deletes a file if the close mode parameter indicates that the file is to be deleted, or
saves a file that has been created if the close mode parameter indicates that the file is to be
saved. It then returns blocks that were used to process requests for the specified file to free

memory. Note that every file that was opened successfully must be closed.
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Macro Format

Location Operation Operand
[ symbol] CLS$ fcb address, error return address, close mode
where:

symbol — Optional
is the symbolic label of the macro instnuction.
fcb address

Is the address of the file control block which contains necessary data for the user
to make logical I/O requests for a particular file.

error return address

Is the address to which control is returned if an error is found in the parameters
specified in the file control block, or if an error occurs as a result of requesting
1/0 operations.

close mode

Is a number which indicates either normal or delete mode. Zero indicates normal
mode and 1 indicates delete mode.

If a file was opened in input mode, and the file was closed with normal mode
specified, the action taken is to return the blocks where used to process the
user's requests for the specified file to free memory.

If a file was opened in output mode, and the file was closed with normal mode
specified, the specified file is updated in the system disk directory to indicate
that the file is now a permanent file, and the blocks which were used to process
the user's requests for the specified file are returned to free memory.

If the file was opened in either input or output mode, and the file is closed with
delete more specified, the specified file is deleted from the system disk, and all
blocks which were used to process the user's requests for the specified file are
returned to free memory.

It should be noted that when a file is deleted, there are no checks for other users
of the file that is being deleted.

Normal Return

Control is returned to the caller, at the instruction following the CLS$ macro, after the

file has been closed successfully.

Error Return

Control is returned to the error return address specified in the CLS$ macro when any of

the following errors are detected:

A-register

Contents
(Decimal) Error Condition
18 A disk error occurred when trying to input or output the disk
directory information (close in either input or output mode).
19 A close request was issued for a file that was not previously opened

(close in either input or output mode).

NOTE: If an error occurs when closing a file in normal mode, the file will be deleted, and
the error return will be taken to the user with the error code in the A-register.

4-13 AGO02




Macro Action Details

If a file is to be deleted (close mode parameter equal to 1), the file name is removed from
the system disk directory, the work areas on the system disk which were allocated for the file

are deallocated, and control is returned to the user at the normal return address.

If a file is to be saved (close mode parameter equal to 0), the last physical disk record
(which may contain one or more logical records or only a part of a logical record) is stored on
the system disk, the system disk directory information is updated to indicate that the file is a
permanent file (no longer a null file, a file that is being created but has not been closed and

saved), and control is returned to the user at the normal return address.

QOut-Line Parameter List

Word No. Ope ration Ope rand
0 DAC fcb address
1 DAC error return address
2 DEC close mode

where:

the parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples:

The examples below illustrate the use of CLS$ to close the files ABCDEF and UVWXYZ,
Example 1 under In-line Parameter List and example 1 under Out-line Parameter List show
how to close and delete a file. Example 2 under In-line Parameter List and example 2
under QOut-Line Parameter List show how to close and save a file. The File Control Blocks,
FCNMI! and FCNM2, which must be generated before the files are closed, are illustrated in
the examples under Assign File Control Block, and the open requests, which must be pro-

cessed before the files are closed, are illustrated in the examples under Open File.

LOCATION| |OPERATION OPERAND FIELD COMMENTS

1 6|718 Uhs16 31132

11111 Liprl I T O S T T I B N |

QLoSE FILE ABCOLEF

milll P11 1l ) N Y O T O I Y I B O

1111 | O W T O Y 0 O T

:1L!S|$| L1 | [RenMtp IElngISI,l,l 11 CLOSE AND DPELETE

11t

b FILE ABCDEF
i

14 411 L 11111 I S I I N 1 T T W I |

NOR MAL RETUVRN,
EILE ABCOEF DELETED

I | _I-I-llll RN NN

-

1111 S | | S T I O T T Y I O O O B §
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L1411 110 11t ) S I T T T O O O O O T |
I*H.'. i i, | ERROR RETURN = THE A- REGISTER
* L i i | QONTAINS  THE ERROR CooE
KiLlll 1111198 b IS 1O 1 T 0 5 S O I |
h{llll L it NN EEN
Lﬁ'ﬁu (T SN NET RN ERROR, /1LLEGAL

o i | PARAMETER /N THE FC8, Fe¥m /s OR
b i | PISK ERROR ON INPLT 0R OUTAUT
K b | oF LiSK OiRECTORY

'*lllll NN | N T Y O T O I |

LOCATION| |OPERATION OPERAND FIELD COMMENTS

1 6j7l8 Wps{16 3132

o};“u T I T K FILE UvwWwXYZ

A e

Lol ResE | |renmpoERTES0 L | aresE anD sAvVE

#UH Ll TN FILE pvwxYZ .

i brmm e i s | vormAL RETURN,
Mool bt i iy | FILE VViwxYZ SAVED.

RN TSN RSN EE RN

IR B NN § SRR NN

b i, | ERROR RETURN — THE A-REG/ISTER

K b i i iy | CONTAINS  THE ERROR CoDE,

Li’lllll I | NN EEENSEYE

1] P11 NN RN

ERTE b= iy i1y, | ERROR, 1L EGAL
b ot i i it | PARAMETER N THE FCBs FCNMI, OR.
ot bt s | OISK ERROR  oN /NPLT OR OUTHAPUT
Koo e b L OF O/SK D/RECTORY .
klllll I N T T Y OO T O O O O I |
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The following examples are the same as the examples above, except that out-line

parameter lists are used.

LOCATION| [OPERATION OPERAND FIELD COMMENTS
h 6|78 hsi6 3132
lvl(,”l T | T kL2 FILE ABCDEF,
e L _RL.SJ'A’.......... PARAMETER L/ST
T T | T POINTER T0 X.
il eess o) i | SLoSE AND  DELETE
oo b L | FreE ABCOEFR
sl B L i | MeRrmaAL RETURN »
w1 N | FILE ABCOEF DELETED.
T i NTEET | I TN e
I*Jllll L1l T T T O IO I I O I I |
luk“”l ol | ERROR RETURN - THE A-REG/STER
e i | ConvTAINS THE ERROR CODE,
Llllll Ll 11t | I T 1 T O O I |
111 11 L1l T O I O B I T e
ERTS l i v i a1y | ERROR S 1LLEGAL
b | PARAMETER IN THE FCB, FENM s o0&
o i | P1SK ERROR ON /NAUT OR  OLTAUT
'*llli L1y 11l | I I Y O O e | an/.’K olkﬁ'croey'
*llll LiJ i 11 1 T T O T O W |
L1111 L iy | N T 1 T T T O |
N/lllll 1.0 41 11 1 O T O T O O O
I*'lllll 11t il [ N O O T Y I O I I CLoSEREOUES'r
hlllll I | I O O O I I I B | pARAMErER Ll:r;o( F/LEABCDE;'
Illll. L1111 prie i p el
Elllll Lot 1l BN NN EEENE
PILISFI;I ipﬁpllll *lﬂllllllllllliil PO/NTER To PAQAMﬁf'Q L/W
*Lllll Lt il NIRRT
L0111l DACIIII FFNM'lLIIIllIlIl F'C'B AﬁﬂPESS
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111t ]

DAcllll

lrﬁlilllllllll

ERROR RETURN ADDLRESS

o T}

Dﬁcllll

/

L1l 04 tr1ay

CLoSE MODE — PELETE

ﬁllll

FILE ABCDEF

aTaETl | TN TN,
LOCATIOM [OPERATION OPERAND FIELD COMMENTS
1 678 e 16 332 -
QLOSE FILE vvwxyZ
ANTEL i FEETETS TR N RN E
Jo 1] Lt 111 ) I O O 1
R L LPASTE Ly, | PARAMETER LiSTT
A il i1 | POINTER TO X.
i | 6asE L LD i, | ClosE AND SAVE
¥ ol i | AE vvwxrZ.
T L ST T NORMAL RETULRN »
o | FE VVYWVX Y Z SAVED.
T TR D T R RSN
.*lllll Ll it} ) U T T T I O O A |
b i, | ERROR RETURN - THE A- REGISTER
L"H.u b i i iiiaa | CONTAINS  THE ERROR CopE .
#lllll 111 111 11 14111t t1ied
Ellll L1t 11 Lt i1y 1
[z,z;r,s“ Fem i i | ERROR, 1L LEGAL
e i, | PARAMETER N THE FeBs Fewma, ol
P L i | 15K ERrROR 0N iNPLT oR oeTRULT
I,!L“” Vi T oF OISk L/IRECTORY,
klll NN 141801t ering 1
Ll i1 111111 ) T Y O O O O I I | 1
Hllll Lt 11 i1 S T T O T O O I 1
kLllll 11§11 AN NN NN ] 04055 REQUEST
I*..“. ol i i, | PARAMETER LiST FoR FIE viwxYZ,
kljlll bl i1 018 1) Li1t1t18l
Ellll P11l 1} 1131 4.0 1t rirlrl
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PILLSITPI Pflcllll 1+l'lllllllllllll POINTER _70 pAPAMffEP L/ST7.

11111 L1171t AN NN NN

L 1AS iFchNMIIIIllllll FeB ADOLRESS
P11l Lﬁlcllll IEIRITAHIHIHIU ERROR RETURN ADLPRESS
1) LFlc.llll 01|||||111|||111 CLoSE Mok — JAVE

FILE UVYwWXYZ

Kllll it [ I O IO N I T Y O

GET RECORD REQUEST MACRO (GET$)

The GET$ macro causes the next sequential logical record of the requested file to be

passed to the user.

GET$ Macro Action

GET$ reads one or more physical disk records from the system disk, if required, passes

the next sequential logical record of the file to the user, and takes the normal return to the user.

Macro Format

Location Operation Ope rand

[symbol] GET$ fcb address, error return address, eof return address,
[ record buffer address]

where:
symbol — Optional
Is the symbolic label of the macro instruction.

fcb address

Is the address of the file control block which contains necessary data for the
user to make logical I/O requests for a particular file.

error return address

Is the address where control is to be returned if an error is found in the
parameters specified in the file control block, or if an error occurs as a result
of requesting I/O operations.

eof return address

Is the address where control is transferred when there are no more records in
the requested file to be passed to the user.

record buffer address — Optional

Is the address of the record buffer into which the data of a logical record is
stored. If this parameter is omitted, the record buffer address specified in the
file control block will be used. If this parameter is present, it will be used to
replace the record buffer address in the file control block, and any subsequent
requests using record buffer address. Get requests using the same file control
block will use the new record buffer address.
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NOTE: This updating of the record buffer address in the FCB is performed by the ex-
ecution of the in-line macro expansion and not by the macro action routine.

Normal Return

Control is returned to the caller, at the instruction following the GET$ macro, after the

Get request has been processed successfully.

Error Return

Control is returned to the error return address specified in the GET$ macro when any

of the following errors are detected:

A-register

Contents
{Decimal) Error Condition
18 A disk error occurred when trying to input a physical disk record
from the system disk.
19 A Get request was issued for a file that was not previously opened,
or a Get request was issued for a file that was opened in output mode.
21 The record buffer address is not specified in the file control block
and the record length is greater than or equal to the physical disk
record.

Macro Action Details

A test is made to determine if the end of the file has been reached. If the end of the file
has been reached (which means there are no more logical records in the requested file to pass
to the user) control is transferred to the user at the EOF return address. If the end of the
requested file has not been reached, the next sequential logical record of the requested file is
read from the system disk, if required, and the logical record is passed to the user. The logical
record will be transferred to the buffer specified in the file control block by the record buffer
address parameter if the record buffer address was specified (is not equal to 0). The pointer
to the logical record will be passed to the user in the A-register if the record buffer address is
not specified (is equal to 0) in the file control block, and the logical record length is less than
the physical disk record length. Control is then returned to the user at the normal return

address.

Out-Line Parameter List

Word No. Operation Operand
0 DAC fcb address
1 DAC error return address
2 DAC eof return address
where:

the parameters in the out-line pararneter list are the same as those described above
for the in-line parameter list.
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NOTE: If an out-line parameter list is used and it is desired to update the FCB

Examples:

record buffer address, the user must precede the GET$ macro call with

instructions to store the new record buffer address in the forth word
(word 3) of the FCB.

The examples below illustrate the use of GET$ to get a record from the file ABCDEF. The

File Control Block, FCNM1, which must be generated before the GET request is issued, is

shown above in the examples under Assign File Control Block, and the open request, which

must be processed before the GET request is issued, is shown above in the examples under

Open File. In example 1 under In-line Parameter List and example 1 under Out-line Parameter

List, the address of the Record Buffer, BUF1, which is in the File Control Block, FCNMI,

is overwritten and becomes the address of the Record Buffer, BUF3.

In example 2 under In-

line Parameter List and example 2 under Out-line Parameter List, the address of the record

buffer in the File Control Block, FCNMI1, becomes 0. In example 1, the record is stored

in BUF3 while in example 2, the pointer to the first word of the record is passed in the A-

Register.

Example 1

LOCATION| IOPERATION OPERAND FIELD COMMENTS

1 6{718 WUhs16 3132

e | T | Y G&ET A RECORD FROM FILE ABCDOEF
Lo | BETR | PO ERTSE0E 2|8 VE S

NORMAL RETURN 5 RECORD FETCHED

§ T I J1r 111 | I 1 O T O O O O O O |

L*lllll 111111 | I D T VO T Y T O O O | AND Srerp /” BUF’3

KJLIII L1t 11l i1t irat

|*L1J11 111111 [ 1R 1 A T T O I O O O Y I

L’ ERROR RETURN-~ THE A-REG/STER.
111 11 | I O T | j I 1 S T 1O I O O T N O

‘*Illll 111111 | O A I I A | aoNrAIN‘s TME ERPOR coog

Flllll il 111 ) IO I T T O T O W |

11111 1Ll

ERROR , 1LLEGAL

PARAMETER N THE FCBy FCNM/, 0R

DISK ERROR ownN sv pPOT 6F RecoRD

-
-
-

111
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Ll L1 Lii 114 T T T O O O O O O |

END oF FILE PRETURN

1111 111 1 | T T T O T W O I |

0F./ - - EOF), ALL RECORDS FPoM Fr1LE ABCLEF

L L1101 §1i I Y 0 W S O O O A O O O

1111 L1t 1t N TN T T S W T O O I A HAVE 655” PEAD

3
b
A
K
b

[ | 111101 | S O 0 T T Y 1 Y

| O T | T O 0 T T T A Y O

Bpffgl | plsg 111 Flol Pl L1111l ,PECoPD 8UFFR

Example 2
LOCATION| |OPERATION OPERAND FIELD COMMENTS
1 678 uhd16 31§32
rlllll 111 1 11 Lyt e e e doqrg
#k GET A RECORD FROM FILE ABCOEF
J I T J1 111 I VO O T T T 1O O O )
T L1 11 ) 1 W T Y O O |

Ll 1) Ll gt 10 N TS T I N Y O U T I Y O

1 1 i1t ol&&lll B OO0 Y S T N O T Y I O A & orokEco'eo BuFIER

I Sl‘rﬁl L1l FICNM’I+I3I | O | APDPES:S ad rHE FCB

11 L1 Gl‘lj”l#l 11 FICFNI,FIRIT-I‘BI,IEo;l

Li-1 1%

=== NORMA L RETURN, RECORD FETCHED ANYD
prv vy Py Lttt
rlllll NN AN NN RE POINTER 70 FIRST WORD oF RECORD /K
hlllll 111 1.1 | N N U OO U N T T O O T O | THE A—PEG/SrER
*lllll Ligd] Lis e il
HY
TN NI IR NE N AETENE NSRS

The following examples are the same as the examples above, except that out-line param-

eter lists are used.
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Example 1

LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 of7lp w6 3132
k““ N T GET A RECORD FPROM [FILE ABCDLEF
h11111 11t ) W T T N Y A Y A O Y O O |
il RPA L PBYUE3 iy FETCH POINTER 70 RECORD EBULFFER
Pt e i
v BTA L o3 | PoNvTER T FCB
sl kX ST PARAMETER LIST
T | T | Y PoynTER 70 X
Cooodeery Ml | GeT A REcoRD
o Erm i | MoRMAL RETURN, RECORD FETCHED
ool | AL sToREP /N BUF3
Llllll ) I T T T Y 1 O T Y
11111 Lil 111 W T I O O O & 2
rllllL I | O Y O 0 T O I O
L'“”l i b i | £RReR RETURN — THE A~PEG/ISTER,
I;JU.. b | eovTarnvs THE ERRIR Cob £
L'lljll | I | y oot it b r bt
Llllll 111111 TN EEN
L£7r311 e BN Ll b et ERROR , /LLESAYL
I'*...l. T Y PARAMET ER. /N THE FCB, FCNM/, oR
o b i L OIS ErROR oN NPT OF RPECORD
*lllll 11111l [
J | BN NN NN EENN NN
*Illll Lr1lll L i 111 gl
L1 1t 111 11 11t 3¢ 1111111l END 9F F/LE 'eETURN
*lllll | I | | 10 1 I O T S O T O T A O O |
FOF B NI SN NN AN £0F, ALL RECORDS FRoMm
Flllll [ | T O T I I I O | F/LE AB(’DfF #A‘/E 855”
e | T | Y READ
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(3%

P11l L3111 4 f 1 r 1ttt d el
K GET RESQUEST
L4 1 1 i b1 11 T U T T O O T O I |
K PARAMETER LIST
[ Lt 1 i1 R EEEEN
*lllll I I O | J W 0 O U Y O Y O I I
/sT

PILISI7P31 DIAFI L1l +l'l [ON N I | po,NTER ro PAkAMEfEP L
L1l 111 11 [ I O T T T O O B A |

I . DIA]clI

Flcl~l,1 Il 11

11 i1 i1l

FCB ADLOLRPESS

11111 Dﬁlcll

RT3

LERROR RETURN ADDLRESS

11 | W A
11811 lAlcl 111 ElolFl/J F I S W O O I B I [oF ?ETUP” Appp£53
111 1) ) I N OO0 T U O A 0 O O W W I T |

PIBIUIFI3I DIAFI [

1

BIUIFPSI 111

PECORD BUFFER APORESS

BIUIFI31 | lslzl 111 ol NN SRR PEC‘&}?D 80;-;5&
Example 2
LOCATION| fOPERATION OPERAND FIELD COMMENTS
1 6[718 Whe16 3132
L1l 0 T Y '} O O S A T T T I N O

#Jllll | T I |

GET A PECORD FRoM FILE ABCDLEF

TN TN RN
i il 111§ 1§ ) 101t 4141 181111

/| 1111 1) it 0§11 8 10311813}

il BRA i s | O TO RECORD BUFFER ADLRESS /N
i BTA L e | THE FCB PARAMETER  L/ST
oo L EOX L IPLSTE L | PARAMETER L/ST

A T | T POINTER 70 X

i BETS L .., GET A RECORD

e i | MORMAL RETURN,, RECORD FETCHED
S T T AND POINTER 70 FIRST WokdD OF
oo i i | RPECORD  IN THE A~ RPEGISTER
*JLJLl L1il 11 Pty i1t

*lllll | I N 0 T O I O I

PUT RECORD REQUEST MACRO (PUT$)

The PUT$ macro causes a logical record to be added to the end of the specified file

being created.
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PUT$ Macro Action

PUTS$ transfers the logical record specified in the user's record buffer to a system
buffer in a block of free memory, writes the system buffer onto the system disk when the
system buffer has been filled with the data from one or more logical records (or part of a
logical record if the logical record length is greater than or equal to the physical disk record),

and takes the normal return to the user.

Macro Format

Location Operation Operand

[ symbol] PUTS$ fcb address, error return address,
[record buffer address]

where:

symbol — optional
Is the symbolic label of the macro instruction.
fcb address — -

iIs the address of the file control block which contains data the user needs
to make logical I/O requests for a particular file.

error return address —

Is the address where control is to be returned if an error is found in the
parameters specified in the file control block or if an error occurs as a
result of requesting I/O operations.

record buffer address — Optional

Is the address of the record buffer which contains the data of the logical record
to be transferred to the specified file on the system disk. If this parameter is
omitted, the record buffer address specified in the file control block will be used
to replace the record buffer address in the file control block and any subsequent
Put requests using the same file control block will use the new record buffer
address.

NOTE: This updating of the record buffer address in the FCB is performed
by the execution of the in-line macro expansion and not by the
macro action routine.

Normal Return

Control is returned to the caller, at the instruction following the PUT$ macro, after

the Put request has been processed successfully.

Error Return

Control is returned to the error return address specified in the PUT$ macro when

any of the following errors are detected:
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A-register

Contents
(De cimal) Error Condition
17 The allocate request cannot be honored because all of the work areas
on disk are being used.
18 A disk error occurred when trying to write a physical disk record
onto the system disk.
19 A Put request was issued for a file that was not previously opened
or a Put request was issued for a file that was opened in input mode,
21 The record buffer address is not specified in the file control block.

Macro Action Details

The data of the logical record specified in the user's record buffer is transferred to
a block of free memory. When the block of free memory is filled with one or more logical
records or a part of a logical record (a part of a logical record when the logical record
length is greater than or equal to the physical disk record), the block of free memory is

written onto the system disk for the specified file. Control is then returned to the user at

the normal return address.

NOTE: Work areas on the system disk are allocated as required so there is no
limit to the size of the file except the amount of disk space that is available.

QOut-Line Parameter List

Word No. Operation Operand

0 DAC fcb address

1 DAC error return address
where:

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

NOTE: If an out-line parameter list is used and it is desired to update the
FCB record buffer address, the user must precede the PUT$ macro
call with instructions to store the new record buffer address in the
forth word (word 3) of the FCB.

Examples:

The examples below illustrate the use of PUT$ to add a record to the end of file
UVWXYZ. The File Control Block, FCNM2, which must be generated before the Put re-
quest is issued, is illustrated in the examples under Assign File Control Block, and the
open request, which must be processed before the Put request is issued, is illustrated in

the examples under Open File.
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LOCATION{ JOPERATION OPERAND FIELD COMMENTS

1 67l8 16 332

A | T | puT A RECORD AT THE ENO OF

'*Iu.. e | FILE VWX YZ

Lo | ums L | [ReamrsERTS BUEY |
T T | T T T NVORMAL RETURN 5 RECORD TRANSFERPRED
T 1 T | FRroMm BUF 4 AND ADDEDL 7o 7THE
e i | &0 0F Fri& vvwkrYZ

T i T § I T TR NS N R |

’rlllll I | S T S T O O S I O A |

P;“H T | T, ERROR RETURN - THE A- PEGISTER
Lﬂllll i1l Pyt it CONTA/IV.S THE EﬁPOR CGDE

{ | 118111 I O T OO T I O O I W

LT TR | TN a e

Eerd k- i ERROR 5 1LLEGAL

kl.u e | T PARAMETER /N THE FC8, FCH MA,
T | T | R DISK ERROR ON o007 PUT 0F RECORPD,
[ I | 1111t [T W O S O O O Y O I | ae /‘L‘0CAT/0/VEﬁR0e

xlllll L1411l [T O N O T O I T O O

[ j O T I | T T U I O I O I

BuFd | 1BSZ | BO i RECORD BUFFER

The following example is the same as the example above, except the out-line parameter

list is used.

LOCATION| |OPERATION OPERAND FIELD COMMENTS

1 6[7i8 1hdlio 3132

TN A T | TR

klllli e | T PUT A RECORD AT THE END OF

k”“ oo | FRE vvWX Y Z

i koA VPBYURY FETCH po/NTER To RECORD BuFFER
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J 111 i4 1 111 LLll i et ¢t 1111t

il BTA L L Eemat3 | PONTER 7B FeB

L BOX L LPLSTE L, | PARAMETER LisT
oo i, | porvTER T X

oty e | PuT A RECORD

i Frm i iy | NeRMAL RETURN 3 RE CORD TRANSFERRED

FRoNM BUF ¥ AND ALLED 7o THE

L1l 1| L1131 | T T VO T I O O O I

ENO OF FiLE vvwXxXYZ

Llllll L1 it 11} 11ty iyt

pov e desv o Py vy
e e ber e e ta a1

T | TR | Ty

co o b i | ERROR RETURN - THE A- PEGISTER-
o b i | €CONTAINS THE E£RROR COOE
crv b P lv e iy

o et v v ey .

ERTY b vy | ERROR, 1LLEGAL

fJ_Llll i | PARAMETER /N THE FCB, FCHNMR,

Cco
oo b I s | B2SXK ERROR oN oLTAyr oF RECORD,

P11 i) LUl 111 L1t 1)1 r ity o£ ALZ&CAr/’/Vg’?‘?oe

Lt LLe 1t L et i1l rati

1111 ) I I B O T N S T Y O Y

Ellll LLtgog Ll i1y PUT REGUEST
B PARAMETER L1ST

| | L i 111 | S T O Y Y O O O

Lr 11| L1 t1 11 N T T O WV O O 1

p1"1SIT|‘/'| DAC, [ *l+lll 11 Po/NTER To PARAMET ER L/IST

-
-

*lllll L1l il I

L1l QAcllll IFICINIMIIIIIQIIJI FCBADDPES‘S

L1l DI*I 114 lelrl‘/l Ll 1 134t 1l ERQOR P£70E~ ADDPESS

It 11 I o | N O N S O I O O O I

PIBIUIFLul Mpl 1 11 plulrl¢l | T O O O O Y P!Coeo Bup;[e ADDPES

lBlUlFlJl q‘szllll pllllllllllliLl Pfcopp BOFFER
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QUEUL MACROS

The queue macros allow the user to create a queue, add items to the beginning (top)
or end (bottom) of the queue and remove jtems from the beginning of the queue. In actual
operation, the Create Queue macro (CRQ$) sets up a 2-word queue header. As items are
added to the beginning or end of the queue, the first word of the queue header points to the

first item in the list and the second word of the queue header points to the last item in the

queue.

The first word of each item in the queue points to the next item in the queue. (The
first word of the last item in the queue will therefore always be zero.) Pointer operation

is illustrated in Figure 4-1.

The queue macros are: Create Queue (CRQ$), Attach Entry to Queue (ATQS$), and
Get Beginning Entry From Queue (GTQ$).

A queue must first be created using the CRQ$ macro. Thereafter, any reference to
this queue, for the purpose of queue management, must be made via the queue header
address given to the CRQ$ macro. The ATQ$ macro permits an entry to be made either to
the beginning or the end of a queue. Thus LIFO (last-in, first-out), and FIFO (first-in,
first-out) queues can be generated. A LIFO queue is generated by always attaching new items
to the beginning of the queue. A FIFO queue is generated by always attaching new items to the

end of the queue.

4-28 AGO02



QUEUE HEADER

1ST WORD

2ND WORD

)

1ST WORD

e—

ITEM1

FIRST ITEM
IN QUEUE

)

1ST WORD

ITEM 2

)

1ST WORD

e

ITEM 3

)

Lo

1ST WORD

ITEM3

9
7

1ST WORD

ITEM N

LAST ITEM
IN QUEUE

Figure 4-1.
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CREATE QUEUE (CRQS$)

A queue may be initialized via the CRQ$ macro.

CRQ$ Macro Action

turn.

Macro Format

Location Operation Ope rand

[symbol] CRQ$ queue header address,
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
queue header address

Is the address of the first word of the queue header.

error return address

1s the address to which control is returned if an error is found during the

processing of the macro call.

Normal Return

Upon normal return, the named queue header has been initialized.

ERROR Return

Currently, the error return is not taken, but is present for future use.

Macro Action Details

CRQ$ initializes the queue as being empty and returns to the caller via the normal re-

The two words of the queue header, jdentified by the queue header address parameter,

are cleared to zero, initializing the queue as an empty queue. Returnis to the caller via

the normal return.

AGO02

o




Parameter List

Word No. Operation Operand
0 DAC queue header address
1 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Example

The following example illustrates the use of CRQ$ to initialize the queue header specified

by RTRQ.
LOCATION| |OPERATION OPERAND FIELD COMMENTS
1 ol7l8 upsf16 332
'*l. L1 11 L1 i 11 | I O T T N T I B I | CREATE A GUEUE HEADEQ .
* L1 Li 11 i F I T T T O | l 111

L1t QKQ#II lrﬁﬂuqﬁlglllllll

I*iilll Lt il llllillllllllJJ‘

THE FOLLOWING Wit BE A QUEVE HEADER .

Ll 4L | I | | 0 T 00 IO T T I T T I |
l"l 11 Ll 11 l>l Ll 1t 11 411 11 11 111
Rl‘rlRﬂl | hs;l 111 ll 30 T T I I B e | START oF ‘UEUE'
L1111 ZI Ll 'I F N O T T T T O O O O | END oF QU;UE
Fle 4 I_l-'l_l 111 W W T T T T Y T £ERROR RE TUPN

ATTACH ENTRY TO QUEUE (ATQS$)

The Attach Entry to Queue (ATQ$) macro permits an entry to be attached either to the

begining or the end of a queue.

ATQ$ Macro Action

ATQS$ links the entry either to the beginning or the end of the queue and returns to

the caller via the normal return.
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Macro Format

Location Operation Operand

[symbol] ATQS$ queue header address, [ queue attach mode],
queue entry block address, error return address

where:
symbol — Optional

Is the symbolic label of the macro instruction.

queue header address

Is the address of the first word of the queue header.
This address is the same as used in the CRQ$ macro.

queue attach mode — Optional

Is an integer specifying the place in the queue to attach the entry. .

attach to end of queue.

o
"

attach to beginning of queue.
1f omitted, zero is used. )
queue entry block address

Is the address of the first word of the entry block to be linked to the queue.
first word becomes the link word.

The

error return address

Is the address to which control is returned if an error is found during the i
processing of the macro call.
Normal Return
Upon normal return, the entry has been linked either to the beginning or the end of the
specified queue.
Error Return .
Currently, the error return is not taken, but is present for future use.
7~
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Macro Action Details

The specified entry is linked to either the beginning or end of the queue as indicated

by the queue attach mode parameter. Return is made to the caller via the normal return.

Parameter List

Word No. Operation Operand
0 DAC queue header address
1 DAC [queue attach mode]
2 DAC queue entry block address
3 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples

The example below illustrates the use of ATQ$ to attach an entry to a queue. The
entry specified ENT will be attached to the end of the queue RTRQ. An in-line parameter

is used in this example.

LOCATION| [oPeraTION| | OPERAND FIELD COMMENTS

! 6718 Whe16 3132

ATTACH AN ENTRY To BOTTOM oF QUEUVE .

L1 i) 11111 1111 1 411131 hltl

*llll L 11 1] ) TN T O O OO T T T O T W Y |

Lt 7:‘0‘; 1l qnﬁ%‘t’lEﬂl’:’ ﬁgﬂ [

rao el e e Pl ey
o L i i | THE Fotiowine 15 THE ENTRY To 8E
*llll EEEEN LUl i1 pe g1y ATTACHED.
}Nl.rlll B2 B i | ENTRY = & WokdS .

pae e Lliar g NI T NN
F’Rlll PTT 1 Lit et ERROR PRETLRPN

In the example below, ATQ$ is used with an out-line parameter list to attach an entry
to the beginning of the queue RTRQ. The address of the first word of the entry will have
been placed in word ENTA (the third word of the parameter list) before ATQ$ is executed.
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lOCATION OPERATION OPERAND FIELD COMMENTS

1 6l7I8 b6 3132

¥ ool i | ATTACH AN ENTRY 70 TOP oF QUEVE .
ﬁnnn 111'111 Lt e el

CaaaadkoX VIS i | @ET 4/ST ADOPES S,

ooal et OO | ATTACH ENTRY TO QUEVE .

PARAMETER LIST FeR AT& ¥,

LIIIIL J 11 111 S T T O T O A A

kllll L L Lt 0 L i LE Ll

exs7 llpac Bt | #eoRESS 0F 2isT

o dbae IRTRR i | 4ooRESS 0F QUEVE HEADER.
Coaaddbag i | BRTTACKH To BEGINNING OF QUEUE .
ErTA L IBSZ L a0 | FOR ENTRY APDRESS -

Ll IP.AF,,,, ERR i i1ty | ERROR RETUAN ADORESS .

GET BEGINNING ENTRY FROM QUEUE (GTQ$)

The Get Beginning Entry from Queue (GTQ$) macro is used to access the entry cur-
rently at the beginning of the queue, and to make the next entry in the queue the beginning

entry.

GTQ$ Macro Action

GTQ$ unlinks the entry from the beginning of the queue, returns to the caller via the
normal return with the address of the unlinked entry, if the queue is not empty, or returns

to the caller via the error return if the queue is empty.

Macro Format

Location Operation Ope rand

[symbol] GTQ$ queue header address,
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
queue header address —

Is the address of the first word of the queue header. This address is the same
as used in the CRQ$ macro.

error return address —

Is the address to which control is returned if an error is found during the
processing of the macro call.
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Normal Return

Upon normal return, the entry currently at the beginning of the queue has been unlinked.

The X-register contains the address of the first word of this entry.

Error Return

Control is returned to the error return address specified in the GTQ$ macro with the

error code in the A-register when the following error is detected:

A-register
Contents
(Decimal) Error Condition
0 No entry in the queue. The queue is empty.

Macro Action Details

If the queue is empty, return is made to the error return. If the queue is not empty,
the entry at the beginning of the queue is unlinked. Its location is placed in the X-register,

and return is to the normal return.

Out-Line Parameter List

Word No. Operation Operand
0 DAC queue header address
1 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples:

In the following example, GTQ$ is used with an in-line parameter list to fetch the
first entry from the RTRQ queue. If the queue is empty when GTQ$ is executed, then con-

trol will be transferred to location NENT so that the error can be processed.

LOCATION| [OPERATION OPERAND FIELD COMMENTS

1 sl7l8 U6 3132

oL | eer BEsinming extry £oom sveve.
i A ST | e

L L ETRY | RTRRNENT

A1 111 ) | L 41 t1 1t 111

I i Error mETURN IF QUEVE 15 EMPTY.
T | T | T

NENT | oy, LAty
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The example below is the same as above, except that GTQ$ is used with an out-line

parameter list.

LOCATION| |OPERATION OPERAND FIELD COMMENTS —~
1 of7ls Ul 3132

oo i | s&T BEGINNING ENTRY FROM QUEUE.

AT IR | T e T

i ke L IPEST i | GET LIST APORESS.

o PT8E L 1 | GET ENTRY.

I | v aa bl a1

v oo i i | PARAMETER LIST FOR GTRS.

o b P e

PLsT, lloaac et 0 | APORESS oF 4/ST. :
aa i bae  LIRTRE L | RGORESS oF QUEVE HEADER. ‘

i aa PAC L I RERT L | ERRR RETURN ADPOLRESS =

Moo b e

oo i | ERROR  RETVRN IF QUEVE /s EMPTY .

klllll I W I | Lty

INH‘.T“ NS EEN  INE TSN NN BN ~~

BLOCK MACROS

Block macros are used during a task to obtain on release a block of free memory.

The block macros are: Get Storage Block (GBLS$) and Return Storage Block (RBLS$).

Free memory is divided into pools of different size blocks. The block sizes in the
system are configurable and may range from a minimum of two words to the maximum con-
figured length. The system provides only blocks that are 2™ words long, where n is an in- .
teger. However, the user may request blocks of any size; if the requested block size is

not configured, then the next larger configured block will be given to him.

Blocks may be requested on a conditional or unconditional basis. When a block is re-

quested conditionally and the pool for that block size is empty, the error status is placed in
the A-register and a return is made to the user via the specified error address. If an un-
conditional request is made for a block and the pool for that block size is empty, the Ex-
ecutive will check the pools for larger blocks. If there is a larger block, then fragmentation

will be scheduled to divide that block into smaller blocks so as to satisfy the user's request.
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In this case, the user will receive the 'suspend' return. If there is no larger block to be
fragmented, then the error status is put in the A-register and a return is made to the user
via the specified error address. If the suspend return is taken in the GBL$ macro, the
user must then suspend his task, via the SUS$ macro (see the first example of the GBL$
macro). Upon resuming, the user may then issue the GBL$ call again. At this time, a
block may have become available. In returning a block to free memory via the RB L$

macro, the block must have been obtained via the GBL$ macro.

GET STORAGE BLOCK (GBL$)

The Get Storage Block (GBL$) macro is used to allocate a block of free memory to

the task in which the macro is used.

GBL$ Macro Action

GBLS$ obtains a block of the size requested from free memory, and returns to the
normal return with the address of this block in the X-register, if the block is available.
GBL$ returns to the suspend return if the caller must wait until a block is available, or

returns to the error return if there are no blocks or the size requested is illegal.

Macro Format

Location Operation Operand
[ symbol] GBL$ block-size, [get type].

[suspend return address].
error return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.

block size —

A positive integer specifying the number of words required. If it is not a
power of two, the next larger integer which is a power of two will be used.

get type — Optional
An integer specifying the method for obtaining the block.
0
1

get block conditionally.

get block unconditionally.
If omitted, zero is assumed.
suspend return address — Optional

The address to which control is returned if the caller must wait until a block
of free memory is available.

This parameter is ignored if the get type parameter is zero.
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error return address

Is the address to which control is returned if an error is found during the
processing of the macro call,

Normal Return

Upn normal return, the address of the first word of the block obtained from free

memory is in the X-register.

Suspend Return

Upon suspend return, the user must suspend to wait for a block of free memory.

(See the first example.)

Error Return

Control is returned to the error return address specified in the GBL$ macro with

the error code in the A-register when any of the following errors are detected:

A-register

Contents
(Decimal) Error Condition
0 No blocks available.
1 Block size was zero, less than zero, or larger than the largest

configured block.

Macro Action Details

The block size parameter is examined to determine if it is greater than zero. If not,
return is made via error return address. Otherwise, if block size is not a power of two,

the size is increased to the next higher power of two.

An attempt is made to obtain the block from free memory. If a block is available, re-
turn is made via the normal return. If a block of the size requested is not available and
the get parameter is conditional, return is made via the error return. If a block of the
size requested is not available, the get type parameter is unconditional, and a block of larger
size than requested is available, then return is made via the suspend return parameter. If
a block of the size requested is not available, the get type parameter is unconditional, and

no block of any larger size is available, then return is made via the error return address.
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Qut- Line Parameter List

Word No.
0

1
2
3

where:

Operation Operand

DEC block size

DEC [ get type]

DAC [ suspend return address ]
DAC error return address

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples

In the example below, a block of 32 words is to be fetched unconditionally.

If the

32-word block pool is empty and there is a larger block available for fragmentation, then

control will be transferred to location SUS, where the user must suspend himself in order

to allow fragmentation to run. If no 32-word block is available for fragmentation, then con-

trol will be transferred to location BER, with the ''no-block" status in the A-register. If the

32-word size is larger than the largest configured block size, then control will be trans-

ferred to location BER, with the 'illegal-size'' status in the A-register.

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 61718 WUhsl16 3132

.ﬁJIJL IREEN L i g GET A BLOCK oF FREE mEMORY .
leui ENEEEE TN E RN

TRYI 1l GaLi$l 14

35‘1’1'1’151()151’ 1BFK 11

) I I W S

N U S O Y T T S O S

Moo L | FRACMENTATION  SCHEDULED , SUSPEND .
*llLli 1 L1 1§ ) O U O O T O O 0 T Y

sus ,  busd L | SYSPEND FoR FRAGMENTATION.

il PMP L TRY L s | vow TRY AGAIN-

a1} L1ty L4 bbb by il

oo | ErRoR RETVRN, LETERMINE CAVSE.
L4t 11 111 111 | T T 0 O Y A O A v |

BlElﬁlL SAEIIII ) U U U O O O O O I A B WAS S/ZE TOaLAPGE?

b I qupllll BlEﬁlllllllllllll YES

I I T | T I R Block AVAILARLE.

The example below illustrates the use of GBL$ without an in-line parameter list,

action that results is the same as in the above example.

The
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LOCATION| [OPERATION OPERAND FIELD COMMENTS
] 6718 4516 3132 —
T T T A BLOCK OF FREE MEMORY.
o | P11 [ ¥ S S YV NV O Y T i
TRY L RoX L BAST i | GET RPORESS OF L/ST
BBt N i | GET STORAGE Block-
LS i IR Loty
o | FRAGMENTATION SCHEOQULED, SUSPEND -
Crr e pleira RSN EN e
svs, L swsd L i | SYUSPEND FoR FRAGMENTAT/ON.
LM LTRY L | Now TRY AGA/N. .
| SRR IR I IS TR ST RN
oo b L | LRROR RETURN, DETERMINE CAUSE . .
SNSRI NN
BER | BZE 11 Lt WaS SIZE 700 LARGE?
cr IR P BERN YES.
oyttt NUEENENIER S| —~
LEUERL S TR RN NN NN RN PARAMETER £157 FoR G8LE.
prp ey AN E RN
BLST [laac, , ,  IPtY i | APORESS 0F Li1ST.
i | PES PR L | S7ZE = 3R WokDS -
NEERE N UNEES | T RSN UNCONOITIONAL
a i I pAC PSS g SUSPEND RETURN ADOLRESS.
L PAS BER L i ERROR RETURN ALORESS. )
RETURN STORAGE BLOCK (RBLS)
The Return Storage Block (RBL$) macro deallocates a block and returns it to free memory.
RBL$ Macro Action :
RBL$ returns the specified block to free memory, and returns to the caller via the
normal return or returns to the caller via the error return if the block size is larger than that '
of any block size configured.
Macro Format
Location Operation Operand 7~
[ symbol] RBLS$ block address pointer, block size, error return address
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where:

symbol — Optional

Is the symbolic label of the macro instruction.

block address pointer

the location of a word containing the address of the first word of the block

to be obtained.
macro

block size

This block address must have been obtained via the GBL$

An integer specifying the size of the block (in words) to be returned. This
integer is the same as the block size in the GBL$ macro used to obtain the

the block.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

Normal Return

The normal return is made to the caller when the block is returned to free memory.

Error Return

Control is returned to the error return address specified in the RBL$ macro with

the error code in the A-register when the following error is detected:

A-register

Contents
{Decimal) Error Condition
0 Block size was zero or less, or block size was

too large.

Macro Action Details

The block size parameter is examined. If it is not greater than zero, return is

made via the error return. If a block size is not a power of two, the size is increased to

the next higher power of two. If the result is larger than any size configured, return is

made to the caller via the error return. If not, the block is returned to free memory, and

return is made to the caller via the normal return.

Qut-lLine Parameter List

block address pointer

Word No. Operation Operand
0 DAC
1 DAC blcck size
2 DAC

error return address
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where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples

In the example below, the address of the 32-word block that is to be returned to free
memory will have been stored in word ADDB before RBL$ is executed. If the 32-word size
is larger than the largest configured block size, then control will be transferred to in-

struction SERR so that the error may be processed.

LOCATION| [OPERATION OPERAND FIELD COMMENTS

! 6718 W16 3132

RETURN STORAGE BLoOCK.

Kllll L1l (1] | S

1t 1 1 L1 11 (1 S 1 T Y v O O

) ﬁﬁ’qﬁ I Alololﬁl”rglal’aglefx 11

ﬁl_llll I U T N N Y O T T I O

BlLock S/IZE /IS v ERROR.

i1 L1111 ) N T S T T T I O |

| I . i I T W | I T T Y T S O O I I |

SERR | Hm NN E RN

&llll t 411 1] AN EEE NN NN

¥ o | THE Foliowing LoCATIoN Writt CoNTAIN THE
o L |APORESS oF THE Block 7o GF RETURNED.
Alolplall Blsglll! /llllllllllJllIl

The following example is the same as the above, except that RBL$ is used with an

out-line parameter list.

LOCATION| |OPERATION OPERAND FIELD COMMENTS
1 s[7I8 1afs{16 3132

oo L | RETYRN STORAGE Brock -

s A | T | T

o keX Ll PLST | GET ALDRESS oF 4/ST
oo RBLE | RETVRN  BLOCK -

ylllll | | I T T T Y O O O O O |

oo | Brock 5/2E ERROR -
10111 0 I O 1 T U O T Y T Y O O W |
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ISF.?K.. swnRRTH I FERTEEE U

oo e e P b1

T i T | T PARAMET ER L/ST -

EEENIN TN E AN I F RSN NS NN

PLST L oAC It ADORESS OF L/ST .

'444241 PlsFllll ,llllllllllll Bzock ADDPE'SS Pa/NrEk
L1111 FF‘IIII 5,RlllllllIlLl 5/25:32WOP05.

ey g g L PAS ﬁlfﬁ?l“““,l LoeoR RETURN APDPRESS.
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SECTION V
CONTROLLING PHYSICAL I/O OPERATIONS

This chapter describes the system macros used for physical I/O operations on the
disk and all other peripherals except communication equipment (Communication macros are

described in Section 7). These macros are termed: physical I/O macros and disk macros.

PHYSICAL I/O MACROS

Physical I/O macros are used to initiate physical I/O operations on all peripherals

that can be used under System 700, They include:

1. Assign Device Control Block (DCB$)
2. Reserve a Device (RSV$)
3. Release a Device (RELS$)
4. Input {INP$)

5. Output (OTP$)

6. Write End-of-File (EOF$)
7. Space File (SP F$)

8. Space Record (SPRS$)

9. Rewind (RWD$)

10. Unload (ULD$)

11. Wait for I/O (WIO$)

Physical I/O may be requested on input and output devices which have been configured
into the system. Before any physical I/O request is issued, a Device Control Block must
be generated, and the desired device must be reserved by issuing the RSV$ macro. Not until
the desired device is reserved for the user may physical I/O requests be issued. If the
device is configured as a non-sharable device, the requested device is reserved for only one
user at a time. If the device is configured as a sharable device, the requested device may be
reserved by any number of users at a time. If more than one user attempts to reserve a non-
sharable device, the device will be assigned to the first user requesting the reservaiion and
subsequent user's reserve requests will be queued if queuing was specified in the reserve
request. The physical I/O requests include input (INP$), Output (OTP$), space file (SPF$),
space record (SPR$), end-of-file {EOF$), rewind (RWDS$), and unload (ULDS$).
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A wait I/O (WIO$) request must be issued following each of these physical I/O requests
except unload. If sequential I/O is desired, the wait I/O request must be issued at the
normal return which is the instruction immediately following the physical I/O request., If non-
sequential I/Q is desired, the user's processing may continue until the completion of the
physical 1/O is required; then the wait I/ O request must be issued. When the
physical I/O operation is completed, the user's I/O completion return is scheduled, When
the user receives control at the I/O completion return, he must assume the responsibility
for checking if the physical I/O operation was completed successfully., See Appendix D for a
general description of the status information which is returned, and Appendix E for the
specific information returned by each device driver. When all of the physical I/O requests
for the device which was reserved have been completed, the device must be released by

issuing a REL$ macro.

ASSIGN DEVICE CONTROL BLOCK MACRO (DCB$)

The DCB$ macro generates a list of parameters required for reserve (RSV$), release
(RELS$), input (INP$), output (OTP$), space file (SPF$), space record (SPR$), end-of-file
(EOF$), rewind (RWD$), and unload (ULD$) requests.

DC B$ Macro Action

DCBS$ generates a list of parameters which contain no executable code.

Macro Format

Location Operation Operand

dcb name DCB$ generic device type,
logical unit no.,
data mode, user id,
i/o status block address,
i/o completion return address

where:

dcb name

Is the symbolic label of the device control block created by the DCB$ macro
instiuction,

generic device type

Is a number indicating the generic type of device which is to perform the I/O
operation. Refer to Appendix B for the assignments of the generic device types.

5-2 AGO02

3



logical unit no.

Is a number that specifies the logical unit of a generic device type which is to
perform the I/O operation. For example, assume that the system is configured
for 2 magnetic tape controls and that each controls 4 units. The physical unit
numbers for the units on each of the controls range from 0 to 3. The logical unit
numbers for the units on both of the controls range from 0 to 7.

NOTE: If it is desirable to perform physical I/O to the system disk, a work

. area on the system disk must be allocated (see Disk Macro
Description in this section), To specify the system disk as the
1/ O device in the DCB$ macro, omit the generic device type and the
logical unit number parameters from the in-line parameter list of

* the DCB$ macro. To specify the system disk in the out-line
parameter list, the Get System Parameter macro (see GSP$ macro
description in Section II) may be used, or a ''-1'" may be specified
as the generic device type and the logical unit number in the

. parameter list. When an I/O request is made with a "-1'"" as the
generic device type, the generic device type and logical unit number
for the system disk will be stored in the user's DCB$ parameter
list.

data mode

Is a number which specifies the kind of data transfer that is to be performed.
Refer to Appendix C for the assignment of the types of data modes,

user id
Is one word (16 bits) of identification.
N
i/o status block address
Is the address of an I/ O status block. For I/O requests, the status block is used
by the device driver to schedule the I/O completion return to the user and to store
the status information as described in Appendix D, The status block is also used
to schedule the queued RSV$ request return address when processing a RSV$
request that has been queued. The I/O status block address will be in the
X -register when control is returned to the user at the I/O completion return
address or the queued RSV$ request return address,
i/o completion return address
¢ Is the address where control is to be returned after I/O completion.
VN
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Normal Return

There is no normal return for the DCB$ macro since the DCB$ macro performs no

action.

Error Return

There is no error return for the DCB$ macro.

Macro Action Details

The DCB$ macro has no action since it is a list of parameters. The DCB$ macro must

therefore be coded in a program as a data block or buffer.

Out-Line Parameter List

Word No. Operation Operand

0 BSZ 1 (Reserved for system use)

1 DEC generic device type

2 DEC logical unit no.

3 DEC data mode

4 DEC user ID

5 DAC I/ O status block address

6 DAC I/O completion return address
Where:

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list. However, note that the first word of the list
must be a BSZ 1.

Examples

The example shown below illustrates the generation of a Device Control Block by using

the DC B$ macro.
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The example below shows how the Device Control Block would be written without the use

of the DCB$ macro.

LOCATION| [OPERATION OPERAND FIELD COMMENTS
] (7|8 1hsl16 3132
L ittt iiii1 L, |cEvERATE A DCB 70 8F pEFERENCED WHEN MAKING
w1 i I/ REQUESTS FoR MAGNETIC TAPE, LOGICAL UNIT NO. /[
DICINIMII BIS-FI 1 14 /l I T T O O O O ﬁE’EEVED Fae SY;?‘EM D:E'
L L PSR L, | GENERIC DEVICE TYPE FoR MAGNETIC TAPE
Ly DlElCH” T X LA ONIT NUMBEES /
Calbee e iy | oaTA mooE (AsCII).
AN | 6lcglllll Il’Jﬁ{7l-lllilllllll USERID
I | pﬁlcl 111 Tlgﬁlpl O O I O R A "z-/o ‘S.TAT‘/S 8406( ADDPESS
A U LRTAP L | B CompLETION RETURN ADDRESS
L S e | T
78AP | BSE B i, |Zo STATUS BLock, TBAD+1 WILL CONTAIN O IF
Lia i Ll1ay Lot ey NO ERRoR 0CCURRED oN /0 CoMPLETION
L1t Lttt 1¢ O O O O O O B B A
L1} %«’9(111 1S W 0 O Y I Y O O | L/NKTo SYS"EM
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RESERVE REQUEST MACROQO (RSV$)

The RSV$ macro associates a particular device with a particular user ID specified in

the device control block so that the requestor may be the solitary user of a device. A~

RSV$ Macro Action

RSV$ checks the legality of the parameters specified in the RSV$ macro and the device
control block, and takes the error return if any one of the parameters is illegal. Then, a
check is made to determine if the requested device has been reserved by another user; if it :
has, it queues the reserve request (if queueing was specified) and takes the error return.

If the device has not been reserved, it reserves the requested device and returns to the RSV$

caller at the normal return.

Macro Format .
Location Operation Operand
[symbol] RSV$ dcb address, error return address, e

[queued rsv$ request return address],
[control p teb address pointer ]

where:
symbol — Optional
Is the symbolic label of the macro instruction.
dcb address
Is the name of the device control block associated with the device to be reserved.
error return address

Is the address to which control is returned if an error is found in the RSV$ macro
call parameters, the specified device control block parameters, or if the specified
device is currently reserved for another user.

queued rsv$ request return address — Optional

Is the address to which control is transferred after a queued reserve request is

processed. If this address is present in the RSV$ macro parameter list, and if .
the requested device was already reserved for another user when the reserve
request was issued, the reserve request is queued according to the priority level

of the task that issued the RSV$ macro. Control is then transferred to the error
return address with zero in the A-register, which indicates that the requested
device is already reserved for another user. The user who issued the reserve
request must at this time issue a WIO$ macro instruction to wait for the

requested device to be reserved for him. When the user's reserve request is
removed from the reserve request queue and processed, control will be transferred
to the user at the queued RSV$ request return address with the I/O status block
address in the X-register. .

If the queued RSV$ request return address is null (equal to zero) in the RSV$ macro
parameter list, and the requested device was already reserved for another user
when the reserve request was issued, control is transferred to the error return
address with zero in the A-register. The reserve request is not queued in this
case.
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control p tcb address pointer — Optional

Is a pointer to a word which contains the address of a TCB. This TCB must have
been created by the user before the reserve request was issued. The TCB may

be created by the use of the create TCB macro (CTCS$) or by getting an 8 word block
from free memory using the Get Block Macro (GBL$)., The TCB must contain

the address of a special action routine which will be scheduled by the KSR or ASR
driver when a Control P character is typed on the KSR or ASR keyboard. The
special action routine must be within the same activity which contains the reserve
request. This parameter is mandatory only when the requested device is either

the KSR (generic device type 0) or the ASR (generic device type 12).

Normal Return

Control is returned to the caller, at the instruction following the RSV$ macro, after
the requested device has been reserved, and only when the requested device was not reserved

by another user at the time the reserve request was issued.

Queued RSV$ Request Return

After the WIO$ macro instruction, control will be returned to the queued RSV$ request

return address when the queued reserve request is processed.

Error Return

Control is returned to the error return address specified in the RSV$ macro with the

error code in the A-register when any of the following errors are detected.

A-Register
Contents
(Decimal) Error Condition

0 The requested device was already reserved when another
reserve request was issued.

1 The generic device type specified in the device control block
is not configured for this system.

3 The logical unit number specified in the device control block is
not configured for this system.

12 A reserve request was issued for a disabled device.

24 The device driver for the requested device is disk resident, and
there was an activity area overrun error while loading the
device driver.

25 The device driver for the requested device is disk resident, and

there was a disk read error while loading the device driver.

Macro Action Details

The following checks are made to determine if the reserve request is legal:
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1. A test is made to determine if the generic device type and the logical unit number
specified in the device control block have been configured into the system.

2. A test is made to determine if the requested device is enabled.

3. A test is made to determine if the requested device is either a KSR or an ASR, and
if it is, a test is made to determine if the control P TCB address pointer has been
specified in the reserve parameter list.

If the reserve request is not legal, control is returned to the error return address
specified in the RSV$ macro with the error code in the A-register. If the reserve request
is legal, a test is made to determine if the device driver for the requested device is disk
resident, and if it is, the device driver is brought into main memory. Then a test is made
to determine if the requested device is reserved for another user. If the device is not
reserved, the device is reserved for the user who issued the reserve request, and control

is returned to the user at the normal return.

If the device is already reserved for another user, a test is made to determine if the
queued RSV$ request return address specified in the reserve request parameter list is omitted
(equal to zero). If omitted, control is returned to the error return address specified in the
reserve request parameter list with zero in the A-register. If the queued RSV$ request
return address is specified, the reserve request is queued according to the priority level of
the task which issued the RSV$ macro, and control is returned to the error return address

specified in the reserve request parameter list with zero in the A-register.

When control is returned to the user at the error return address with a zero in the
A-register, and the queued RSV$ request return address was specified in the reserve
parameter list, the user must issue a WIO$ macro instruction to wait for the device to be
reserved for him. When the user's reserve request is processed and the device is reserved

for him, control will be returned to the user at the queued RSV$ request return address.

Out-Line Parameter List

Word No. Operation Operand
0 DAC dcb address
1 DAC error return address
2 DAC [queued rsv$ request return address]
3 DAC [control p tcb address pointer ]
where:

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list. Note that if it is not desirable to have the
reserve request queued when the requested device is already reserved for another
user, word 2 must contain a BSZ 1.

5-8 AGO02



Examples

The examples below illustrate the use of RSV$ to reserve a device 8o that I/O requests

for Logical Unit No. 1 of the magnetic tape can be processed. The Device Control Block is

designated by the name DCNM (see the examples under Assign Device Control Block, above).

The Queued Reserve Request Return, QUED, specifies that the Reserve Request is tc be

added to the Reserve Request Queue if the Magnetic Tape, Logical Unit Number 1, has

already been reserved by another user.

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 6718 WUpel16 3132
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o bmm L iy | eRmA L RETVRN, RESERVE PRICESSER, T/ Nay SE /550ED

IK..H T | T ERROS PETURN ~ A-PECISTER CONTAINS ERROR CoLE.
LAy ) N AN NN

AP Abze L, |was cace quEvEd?

Coaaa PMR L L ERR Noy, PARAMETER IN DCB /LLEGAL .

st N ETR i |\YES, SET vP FoR I/o CALL.

oo sy (W For RESERVE To SE PROCESSED.

11111 111111 | S 10 1O T T O O O O

¥* o0 Lty (QUEVED RESERVE REQUEST RETURN AFTER RESERVE
p v b e ran b et aag /S PROCESSED.

PUED | ==, 1l i 101y, |[PESERVE PROCESSED ,, T/o MAY BE /SSUED-

The following example is the same as the example above, except that the out-line

parameter list is used.

LOCATION

IOPERATION

OPERAND FIELD

COMMENTS

1 6

718 4
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3

32

ﬁllll

T
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RESERVE DEVICE

Lol |

S |

N Y O I T 0 O IO O )
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Llllll Ll Lt TN TENY PARAMETER L/IST

¢ o v s et

P Gt i) |PYNTER TO PARAMETER L/sT
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RELEASE REQUEST MACRO (RELS$)

The REL$ macro releases a device previously reserved by a RSV$ macro instruction.

The REL$ Macro Action

REL$ checks to determine the legality of the parameters specified in the device control
block and takes the error return if any one of the parameters is illegal. Otherwise, it releases
the specéified device. RELS$ also checks the reserve request queue for users waiting to
reserve the released device, and reserves the device for the user of the highest priority.

Then, it returns to the REL$ caller at the normal return.
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Macro Format

L~ Location Operation Operand
[ symbol] RELS$ dcb address, error return address
where:

symboul — Optional

Is the symbolic label of the macro instruction.
dcb address

Is the name of the device control block associated with the device to be released.
error return address

Is the address to which control is returned if an error is found in the specified
device control block parameters.

Normal Return

After the specified device has been released, control is returned to the caller, at the

instruction following the REL$ macro.

Error Return

Control is returned to the error return address specified in the REL$ macro with the

error code in the A-register when any of the following errors are detected:

~~
A-register
Contents
{Decimal) Error Condition
1 The generic device type parameter specified in the device
control block is not configured for this system.,
3 The logical unit number specified in the device control block
is not configured for this system.
N 8 The device has not been previously reserved under the user
ID specified in the device control block.
‘ Macro Action Details
The following checks are made to determine if the release request is legal:
1. A test is made to determine if the generic device type and the logical unit number
. specified in the device control block have been configured into the system.
2., A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.
~—~ If the release request is not legal, control is returned to the error return address specified

in the REL$ macro with the error code in the A-register. If the release request is legal,

the specified device is released. A check is then made to determine if there are entries in
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the reserve request queue. If there are no users waiting to reserve the device, control is
returned to the user at the normal return. If there are one or more entries in the reserve
request queue, the device is reserved for the user of highest priority, the queued RSV$
request return address is scheduled and control is returned to the user who issued the

release request at the normal return,

Out-Line Parameter List

Word No. Operation Operand

0 DAC dcb address

1 DAC error return address
where:

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples
The examples shown below illustrate the use of RELS$ to release the Magnetic Tape,
Logical Unit Number 1, specified in the Device Control Block, DCNM (see the examples

under Assign Device Control Block, above).

LOCATION| JOPERATION OPERAND FIELD COMMENTS

] 6(718 4hs16 31132

T T | Y RELEASE DEVICE

oo b Pl i

iy E!'#l y D,‘Wbﬁ?M i PELEASE LOGIcAL UNIT NO.1 OF TWE MAGNETIC 74 PE
ol B i | MeRMAL RETURN, DEVICE RELEASED

‘Flllll | | I T T N 1 Y O O 1 O B I |

T I Ll sty |ERReR RETURN ~A~ PEGISTER CONTAINS THE ERRUL
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The following example is the same as the example above, except that the out-line

parameter list is used.

LOCATION] [OPERATION OPERAND FIELD COMMENTS
1 6j7i8 up16 332
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*lij i1 1§t [ i1 | S T T O A O O |
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INPUT REQUEST MACRO (INP$)

The INP$ macro initiates the transfer of a record from a specified I/O device into a

specified area of main memory.

INP$ Macro Action

INP$ checks to determine if the specified device has been previously reserved by a
RSV$ macro instruction; if not, it takes the error return, Then, a check is made to deter-
mine the legality of the parameters specified in the INP$ macro list and the device control
block. It takes the error return if any one of the parameters is illegal. INP$ then queues
the input request according to the priority level of the task which issued the INP$ macro,
initiates the input request if the specified device is not currently busy processing another
request, and returns to the INP$ caller at the normal return at which time the WIO$ macro

instruction must be issued.
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Macro Format

Location Operation Operand

symbol IMP$ dcb address, error return address,
buffer address, range,
[mass memory segment no. address],
[i/o status block address],
[i/o completion return address]

where:
symbol — Optional
Is the symbolic label of the macro instruction.
dcb address
Is the name of the device control block associated with the input device.
error return address

Is the address to which control is returned if an error is found in the INP$ macro
call parameters, the specified device control block parameters, or if the input
device was not previously reserved by a RSV$ macro instruction.

NOTE: Control does not return to the error return address if an error
occurs during the retrieval from the input device. A user tests for
retrieval error by checking the I/O status block after control is
returned to the I/O completion return address.

buffer address
Is the address of the first word of the buffer into which the record is to be placed.
range

Is the number of words to be read, from a minimum of 1 to a maximum of 4095,
The number of words read into the buffer will be determined by the expiration of
the range count or the end-of-record, whichever occurs first.

mass memory segment no. address — Optional

Is the address of a word containing the segment number from which the record is
to be read if inputting from a mass memory device (disk)., This parameter is
omitted for all but mass memory devices.

i/o status block address — Optional

Is the address of an 8 word I/O status block used by the device driver to schedule
the I/O completion return to the user and to store the status information as
described in Appendix D. The I/O status block address will be in the X-register
when control is returned to the user at the I/O completion return address, If this
parameter is omitted, the I/O status block address specified in the device control
block will be used. If this parameter is present, it will be used to replace the
I/O status block address in the device control block and any subsequent I/O call
using the same device control block will use the new I/O status block address.

NOTE: Updating of the I/O status block address in the DCB is performed
by the execution of the in-line macro expansion and not by the macro
action routine.

i/o completion return address — Optional

Is the address where control is to be returned after I/O completion. If this param-
eter is omitted, the I/O completion return address specified in the device control
block will be used. If this parameter is present, it will be used to replace the I/O
completion return address in the device control block and any subsequent I/O call
using the same device control block will use the new I/O completion return address.
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NOTE: Updating of the I/O completion return address in the DCB is
performed by the execution of the in-line macro expansion
and not by the macro action routine.

Normal Return

Control is returned to the caller, at the instruction following the INP$ macro, after
the record input has been initiated (which may be before it has been retrieved), The caller

must wait for input completion by issuing a WIO$ macro instruction.

I/0O Completion Return

After a WIO$ macro instruction, control will be returned to the I/O completion return
address whether the record has been retrieved successfully or unsuccessfully. The user
must then test for input errors by checking the I/O status block (see I/O status block error

code in Appendix D).

Error Return

Control is returned to the error return address specified in the INP$ macro with the

error code in the A-register when any of the following errors are detected:

A-Register
Contents
(Decimal) Error Condition
1 The generic device type specified in the device control block is
not configured for this system.
3 The logical unit number specified in the device control block is
not configured for this system.
4 The data mode specified in the device control block is not in the
range 0 to 4, or is not a valid mode for the specified input device.
5 The number of words specified in the range parameter is less
than 1 or more than 4095,
8 The device has not been previously reserved under the user ID
specified in the device control block.
9 An input request was issued for an output only device.
12 An input request was issued for a disabled device.
26 The input device has a disk-resident driver and the device was

not previously reserved by a RSV$ macro instruction.

Macro Action Details

The following checks are made to determine if the input request is legal:

1. A test is made to determine if the generic device type and the logical unit number
specified in the device control block have been configured into the system.

2. A test is made to determine if the requested device is enabled.
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3. A testis made to determine if the requested device has been previously reserved
by a RSV$ macro instruction.

4, A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.

5. A test is made to determine if the data mode specified in the device control block
is within the range from 0 to 4, and is a valid mode for the specified device.

6. A test is made to determine if the range value specified in the INP$ macro is
within the limits from 1 to 4095.

7. A test is made to determine if the specified device is an input device.

If the input request is not legal, control is returned to the error return address
specified in the INP$ macro with the error code in the A-register. If the input
request is legal, the input request is queued according to the priority level of the
task which issued the INP$ macro. If the requested device is currently busy
processing another request, control is returned to the caller at the normal
return address. If the requested device is not currently busy, the input request
is initiated, and control is returned to the caller at the normal return. When the
caller receives control at the normal return, a WIO$ macro must be issued
immediately if the caller desires sequential input. If non-sequential input is
desired, the caller continues processing to the point that the input completion is
required. At this point, a WIO$ macro must be issued. Upon completion of the
requested input, the I/O completion return address will be scheduled. When the
caller receives control at the I/O completion return address, the caller must
assume the responsibility of interrogating the I/O status block to determine if
the input request was successful. Word 1l of the status block will be zero if no
error occurred. (See Appendix D for the status information).

QOut-Line Parameter List

Word No. Operation Operand

0 DAC dcb address

1 DAC error return address

2 DAC buffer address

3 DEC range

4 DAC [mass memory segment no. address]|
where:

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

NOTE: If an out-line parameter list is used and it is desired to update the
DCB I/ O status block address or the I/O completion return address,
the user must precede the INP$ macro call with the instructions to
store the new I/O status block address in the sixth word (word 5) of
the DCB or the new I/O completion return address in the seventh
word (word 6) of the DCB.

Examples

The examples below illustrate the use of INP$ to input sequentially from magnetic
tape. The call is sequential because WIO$ is issued immediately following the input request.
The Device Control Block, DCNM, is shown in the example given under Assign Device
Control Block, and the Reserve request is shown in the example given under Reserve. The

buffer address is BFAD. The I/O completion return address, RTAD, is overwritten and
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becomes NMAD, but the I/O status block address, TBAD, remains the same as in the DCB,

since a new I/O status block address is not specified in the input request.

ROCATION] JOPERATION OPERAND FIELD COMMENTS
1 6{7I8 Whatl6 332
i" o L |meer A Gs-werD RECORD FReM MmAGNETIC TAPES
ullr“U T | T Rl oNIT NO. !
U L ENeS | loewm, ERAD BFAD 3610y, NMAD  inALT A RECORD
L W,Jjol# | |PTBAR L IsEGUENTIAL ; WAIT FIR CompLETION oF /NPLUT
5 i e commiuTion RETUVRN
Waad | kDA | TBARH, ., |FETCH THE STATYUS
i1 1 5ZEIIII ) T Y I O I I A O | D,DAN E?kok “CUQ?
Ll g4 JHIPIIII mgllllnllllLll YES, PROCESS ERROR
ol B i | Yo ERROR, PROCESS DATA
I*lllll Li b3 11 ) D T VO T N T Y T O O I O |
E ol by T ERROR RETURN-A-~REGISTER CoNTAINS THE ERROR CObE]
klllll 11111 I T T T TN T Y O W Y O O
EI IAIDI 1 -;_l-l L1l 1 T T T O O O I | EPP”, 1LLEdAL ’“‘ME’R i flf I”Pt MNACRO ‘lsr 0&
I*lllll L1 11 | S0 T Y 0 O 1 5 O O o | /~7”ED66)7C~M'
I L1 B 1L [ T 1 VY O I T I A
PTEAD | DAC , | TTBAP | 1111, | T/o STATUS BLock ASOPESS

The following example

parameter list is used.

is the same as the example above, except that the out-line

LOCATION| [OPERATION OPERAND FIELD COMMENTS

1 6718 14hsl16 3132

T T L 2. 60 - WORD RECORD FRoOM MAGNETIC TAPE,
L iy T L061CAL UNIT NO. ]

Ll L KPA L leAD . | A-REGISTER SET TO DAC NMAD

LU PB7A L L eepmre STIRE I/o COMPLETION RETURN ADORESS /N THE DCB
X LPLST L, | PorNTER TV PaRamETER LIST TOo X
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et oo e
P11y ktlo;LLl PTAAS | | |\ |\, |SEOUENTIAL s WAIT FoR ComPLETION OF INPUT
ot i | e compETION RETLRN
Waad (oA | BAPEL L, |FETEH THE STATUS
oadsE i oo A zRROR occor
i PR ERR i [ YES, PROCESS ERROR
pae s P00 g vty [/ ERRIR, PROCESS DATA
IEEENERINEERTE i SNSRI BB EN!
P b s g [ERRIR RETURN - A~ RES/STER CONTAIN S THE ERPOR COOE|
‘Ejllll AUEEEN I INENEEE NS NN
Lpﬂlbll PO gy |FRRER, ILECAL MRAMETER /N 7wE INPS MacRo ¢iST
4:1111 et b1 |08 v THE PCB, 2CHM
h‘llnlL vt |PARAMETER L/ST
st bier e Jb e ity
PLSZ, (| PPAS 1) *"l'ljlllllllllli POINTER 70 PARAMETER LIST
Lo LPAC B i | PCB AVDRESS
| PAG ERAP v i |ERROR RETVRN ADORESS
Lol PAG BB |BUFFER ALORESS
Lo [ PES 8 i [/RANGE
st Pl e gt
PTBAD | BAC  [T8AP v 000 T/e STATUS BLOCK ALDRESS
PNAD | PAC | 1L POAD | L iy a0 [ A0 COMPLETRN RETLRN ADORE SS

OUTPUT REQUEST MACRO (OTP$)

The OT P$ macro initiates the transfer of a record from a specified area of main

memory to a specified I/O device.

OTP$ Macro Action

OTP$ checks to determine if the specified device has been previously reserved by a

RSV$ macro instruction, and, if not, takes the error return. Next, the macro checks the

legality of the parameters specified in the OT P$ macro and the device control block and

takes the error return if any one of the parameters is illegal. Then, the macro queues the
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output request according to the priority level of the task which issued the OT P$ macro,
initiates the output request if the specified device is not currently busy processing another
request, and returns to the OTP$ caller at the normal return at which time the WIO$ macro

instruction must be issued.

Macro Format

Location Operation Operand

symbol OTP$ dcb address, error return address,
buffer address, range,
[mass memory segment no. address],
[i/o status block address],
[ifo completion return address]

where:

symbol — Optional

Is the symbolic label of the macro instruction.
dcb address

Is the name of the device control block associated with the output device.
error return address

Is the address to which control is returned if an error is found in the macro call
parameters or the specified device control block parameters, or if the output
device was not previously reserved by a RSV$ macro instruction.

NOTE: Control does not return to the error return address if an error
occurs during the transfer from the output device. A user must
test for a transfer error by checking the I/O status block after
control is returned to the I/O completion return address.

buffer address

Is the address of the buffer from which the record is to be transferred.
range

Is the number of words to be transferred, from a minimum of 1 to a maximum
of 4095. The number of words transferred from the buffer will be determined by
the expiration of the range count or the end-of-record, whichever occurs first.

mass memory segment no. address — Optional

Is the address of a word containing the segment number into which the record is to
be placed if outputting to a mass memory device (disk).

This parameter is omitted for all but mass memory devices. '
i/o status block address — Optional

Is the address of an 8-word I/O status block used by the device driver to schedule
the I/O completion return to the user and to store the status information as
described in Appendix D. The I/O status block address will be in the X-register
when control is returned to the user at the I/O completion return address. If

this parameter is omitted, the I/O status block address specified in the device
control block will be used. If this parameter is present, it will be used to replace
the I/O status block address in the device control block and any subsequent I/O
call using the same device control block will use the new I/O status block address.
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NOTE: Updating of the I/O status block address in the DCB is performed
by the execution of the in-line macro expansion and not by the
macro action routine.

i/o completion return address — Optional
Is the address where control is to be returned after I/O completion.

If this parameter is omitted, the I/O completion return address specified in the
device control block will be used. If this parameter is present, it will be used to
replace the I/O completion return address in the device control block and any
subsequent I/O call using the same device control block will use the new 1I/0O
completion return address.

NOTE: Updating of the I/O completion return address in the DCB is
performed by the execution of the in-line macro expansion and
not by the macro action routine.

Normal Return

Control is returned to the caller, at the instruction following the OTP$ macro, after
the output request has been initiated. This may occur before the record to be output has
been transferred. The caller must wait for output completion by issuing a WIO$ macro

instruction.

I/O Completion Return

After a WIO$ macro instruction, control will be returned to the I/O completion return
address whether the record has been transferred successfully or unsuccessfully. The user
must then test for output errors by checking the I/O status block (see I/O status block error
code in Appendix D).

Error Return

Control is returned to the error return address specified in the OTP$ macro with the

error code in the A-register when any of the following errors are detected:

A-register

Contents
Decimal Error Condition

1 The generic device type specified in the device control block is
not configured for this system.

3 The logical unit number specified in the device control block is
not configured for this system.

4 The data mode specified in the device control block is not in the
range 0 to 4, or is not a valid mode for the specified output
device.

5 The number of words specified in the range parameter is less
than 1 or more than 4095,

8 The device has not been previously reserved under the user ID

specified in the device control block.
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A-register

Contents
{Decimal) Error Condition
10 An output request was issued for an input only device.
12 An output request was issued for a disabled device.
26 The output device has a disk-resident driver and the device was

not previously reserved by a RSVS macro instruction.

Macro Action Details

The following checks are made to determine if the output request is legal:

1. A testis made to determine if the generic device type and the logical unit number
specified in the device control block have been configured into the system.

2. A test is made to determine if the requested device is enabled.

3. A test is made to determine if the requested device has been previously reserved
by a RSV$ macro instruction.

4, A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.

5. A test is made to determine if the data mode specified in the device control block
is within the range from 0 to 4, and is a valid mode for the specified device.

6. A testis made to determine if the range value specified in the OTP$ macro is
within the limits from 1 o 4095.

7. A test is made to determine if the specified device is an output device.

If the output request is not legal, control is returned to the error return address
specified in the OTP$ macro with the error code in the A-register. If the output request is
legal, the output request is queued according to the priority level of the task which issued
the OTP$ macro. If the requested device is currently busy processing another request,
control is returned to the caller at the normal return. If the requested device is not currently
busy, the output request is initiated, and control is returned to the caller at the normal
return. When the caller receives control at the normal return, a WIO$ macro must be
issued immediately if the caller desires sequential output. If nonsequential output is desired,
the caller continues processing to the point that the output completion is required. At this

point, a WIO$ macro must be issued.

Upon completion of the requested output, the I/O completion return address will be
scheduled. When the caller receives control at the I/O completion return address, the
caller must assume the responsibility of interrogating the I/O status block to determine if
the output request was successful. Word 1 of the status block will be zero if no error

occurred. (See Appendix D for the status information. )
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Out-Line Parameter List

error return address

[mass memory segment no. address]

Word No. Operation Operand
0 DAC dcb address
1 DAC
2 DAC buffer address
3 DEC range
4 DAC
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list,

NOTE: If an out-line parameter list is used and it is desired to update the
DCB I/O status block address or the I/O completion return address,
the user must precede the OTP$ macro call with the instructions

to store the new I/O status block address in the sixth word (word 5)
of the DCB or the new I/O completion return address in the seventh
word (word 6) of the DCB.

Examples

The examples below illustrate the use of OTP$ to output multiple files to the magnetic

tape nonsequentially.

the output request is issued.

The calls are nonsequential because processing of data is done after

The Device Control Block, DCNM, and the Reserve request

are shown in the examples given under Assign Device Control Block and Reserve,

respectively. The I/O status block address and the I/O completion return address are

changed in the DCB for each output request.

LOCATION| [OPERATION OPERAND FIELD COMMENTS

1 6(78 ahst16 31132

o i i i iaa s aa s lovTeuT MULTIPLE G0-WoRD RECORDS To MAGNETIC
il i s |TAPE, LosicAL UNIT NO. 1, NONSEQUENTIALLY
*JJII Ll 1t O O O O O |

LV EST L U BT8R, | SET VP BUF) FoR ovTPUT
hRIEITI"" . ﬂ"'f.*. L | PeNMERASBUF LS 60|3, STAI,RET / ouTPUT BUF/

I VST IBTBR iy, | SET VP BUFR FOR ovTPLT

Ly i wgeg LesT L, (WA FoR ovTAUT eempLETION O0F BUF 1

ET Lo el OUTPUT OF BUF 1 COMPLETE, FETCH STATUS, X CONTAINS POINTER To STAI
oo BRE i i iy | 218 AN ERROR occuR T

i MR LERR L ., | YES: PROCESS ERROR

i RS L leMTR L., | #AS ALL DaTA BEEN osoTPLT?

| S-KIPIJJI | 1 N T O I O B No

J I N I | J”Pllll Fl”:fyllllllllllll YES)ALL0‘74’07PU7.
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L1 Lj-rlfltl 11 LlQ”ﬂ’lflgA’lqulF&'l‘]ol” STAR, RETR OVTAVT BLFR
Lt i 11 fslTl 1.1 1 STI’I'ILIJ L1t 11411 :‘—TUP JUF, F'P ovrpur
L1 1 1 1 km'tlll PLSJT it 13001+ 111 wA/r F‘e OUTPU7 cm"ino” or ’0;;
RETR, | L,% i LU i a iy gy |STPET #F BVEFR COMAETE, FETCH STATUS, X COM TAINS PUINTER To STAR
L1111 ltLLLI I T T T I O O | OIDM"“P ’ccbt?
L [ PMA LR i | YES PROCESS ERROIR
e RS LEMTR i [HAS ALL DATA BEEN owTPUT 2
I JﬂlPlllj R‘;rlrllllllllllll~o’60 7o svTRUT BUF/
L4t 1 L1311 ) O O O T A T O 0 o B O |
ST | FESTETE I TSN RN
Elll bl it a1y [ERROR RETYRN -A-RES/STER CONTAINS ERPOL COLE
vt b P eyt
ERA, | b= L i, | retEsaL AuRaMETER 10 THE 075f Maceo LisT ok 1w TvE D<8, OCH M
POT  1BAS o ST s g [ Fo STATUS BL0Ck 0o RESS
PSTA 1. A8 L L I BTAR i) [Te STATUS BL0Ck ALaCESS

The following example is the same as the example above, except that the out-line

parameter list is used.

CATION bPERATION OPERAND FIELD COMMENTS
1 6l7ls V1% 7 3132
ot bl i iy, |eTPUT MuLTIPLE GO-WoRD RECORDS 70 MAGNET/IC
oo il i sy [7ArE cocicaL vnrr Moty MensEGUENTIALLY-
Lllll'l i 1411 Lot 1)) 21141t g1
L L BST L HIST8Y L iy, | SET VP BUF 1 FOR ouTAUT
ETT, LA I PSTL vy iiiiis,, |A-RECISTER SET TO DAC S7A !
L L ISTA LI PeNARS L L,y | STORE T/ STATVUS Block AvoeEss 1w THE DCB
L L RPA PRy, |ARECISTER SET To2AC PET 4
Ll BTA L, NAKE L, |STIRE X/0 compigTion PETURN ADDRESS /N FHE DCE
o LB LSS L i, | PvTER TO PARAMETER LIST TO X
i A [ T L - [
L PST L L sTBR L, | SET 0P BUFR FoR ouTPUT
oI Mmed LRSI i, | WAIT FER ouTPLT CompteTion oF BUF/
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I | L]plq 11 PIRIT { N T O T O I N Y | A-“GI”ER Jer 70uc fn&
11111 sJ.’-AI 11 ’ICINMﬁélI 1111 11114 Sfoﬂff/o Cﬂ”e‘”’o” [mﬁ”AMkESS w THE ,Ce
| W Llolxl L1 Pll‘lsﬁl I O T O O T A Pﬁlﬂrff 70 PAPAMETER LIST Tex
J1 111 wlrlpl’l 1 (xf)l L b1t ovTAvr GUFa
oo M STRL 11 i 010y |SET VP BUEI For suTPUT
. Mzioltl 1 PISIT;% 1 b P 11111011 WAIT £oR coMPL nidbaid ol eDFA
RFI.TA 1 LlDlAI L1 ,l’ l'l j I T N T I 1 A Y I 007’”’ oF BURA CMm,Fm ITAWS,XCMMISA noaTER 7"”
AN (| “”““““l“D/pﬂﬁzfiveor.'cuz?
Ll -’{’?’.. ) SRR YES) PROCESS ERROR
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oo MR  RETT L i a [V GO TO ovTPUT BUF/
Lid 14 | O | N T T (T N T Y Y T O |
Sl it id ity Ly, |ERROR RETVRN-A-REGISTER CONTAINS ERROR CO0DE
) T 11t I 1 N T I O O O |
IEﬂA, AT Lt d a1l Ll L |ERROR 1LLECAL PURAMETER in THE OTP MACEI LIST OR W THE DC8,PCHM
I*Illll 14! | T S N T T I I Y 0 O I
ELJ_L (| 1Lr i L1111 41118l P"‘”Erfk ":r;‘k aUF/ ﬂU"PUr
L1114 11111 | T T T W I T O 2 O A
PLS3 .| PAC, , | )y |POINTER TO PARAMETER LIST
11111 'DACI 14 chlﬂlq | DCB Aopfes;
L1 11 Dl‘lcl 11 IRIAI S T T T O OO O O EkRoR RETVRN AODRESS
I I pl‘lcl 11 alvlFlll Ll i1l BUFFEQ ADD*ESS
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[ | j I T | | T T T O O O |
PLST 1M, Mt ) i u s |PYNTER To PARAMETER L/ST
L1 PAG [ 1PCMM 100 [ BB ASSRESS
| PAG L ERA L 111 |FRRIR REATVAN AIILESS
L [ PAS L | BYUFR L L1000 [ BYFFER AsomESS
Ll | 1| pﬁclll] ollllllllllllll m”"
et bevrr g i g
PST | PAC [ BTAL L 0000 [TAe STATUS Bleck asoREsS
PRT! | 1BAC o\ [ ETT | (111111 |F/o COMPLETIon LETUEN APIRESS
1i 11} L1r 111 111111 etrliat
PsTA | IBAG L I BTAR L L 11111, | /e STATUS BLock ADIRESS
PRTA | PAC | | | IRETR 111111y |F/0 COMPLETION RETVRN AssPESS

END OF FILE REQUEST MACRO (EOF$)

The EOF$ macro initiates the writing of an end of file on the specified device.

The EQOF$ Macro Action

EOF$ checks to determine if the specified device has been previously reserved by a
RSV$ macro instruction; if the device has not, the macro takes the error return. Next, the
macro checks to determine the legality of the parameters specified in the device control block
and takes the error return if any one of the parameters is illegal. Then, the macro queues
the end-of-file request according to the priority level of the task which issued the EOF$ macro.
initiates the end-of-file request if the specified device is not currently busy processing
another request, and returns to the EOF$ caller at the normal return, at which time the

WIO$ macro instruction must be issued.

Macro Format

Location Operation Operand

[symbol] EOF$ dcb address, error return address,
[i/o status block address],
[i/o completion return address]

~here:
symbol — Optional
Is the symbolic label of the macro instruction.

dcb address

Is the name of the device control block associated with the end-of-file device.
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error return address

Is the address to which control is returned if an error is found in the specified
device control block parameters or if the specified device was not previously
reserved by a RSV$ macro instruction.

-NOTE: Control does not return to the error return address if an error
occurs during the writing of the end-of-file. The user must test
for such an error by checking the I/O status block after control
is returned to the I/O completion return address.

i/o status block address — Optional

Is the address of an 8 word I/O status block used by the device driver to

schedule the I/O completion return to the user and to store the status information
as described in Appendix D. The I/O status block address will be in the X-
register when control is returned to the user at the I/O completion return address.
If this parameter is omitted, the I/O status block address specified in the device
control block will be used. If this parameter is present, it will be used to

replace the I/O status block address in the device control block and any
subsequent I/O call using the same device control block will use the new /0

status block address.

NOTE: Updating of the I/O status block address in the DCB is performed
by the execution of the in-line macro expansion and not by the
macro action routine.

i/o completion return address — Optional

Is the address where control is to be returned after I/O completion. If this
parameter is omitted, the I/O completion return address specified in the device
control block will be used. If this parameter is present, it will be used to
replace the I/O completion return address in the device control block and any
subsequent I/O call using the same device control block will use the new I/O
completion return address.

NOTE: Updating of the I/O completion return address in the DCB is
performed by the execution of the in-line macro expansion and not
by the macro action routine.

Normal Return

Control is returned to the caller, at the instruction following the EOF$ macro, after
the writing of the end-of-file has been initiated. This may occur before the writing is
complete. The caller must wait for the completion of the writing of the end-of-file by

issuing a WIO$ macro instruction.

I/O Completion Return

After a WIO$ macro instruction, control will be returned to the I/O completion return
address whether the end-of-file has been written successfully or unsuccessfully. The
user must then test for an error which occurred during the writing of the end-of-file by

checking the I/O status block {see I/O Status Block Error Code in Appendix D).

Error Return

Control is returned to the error return address specified in the EOF$ macro with the

error code in the A-register when any of the following errors are detected:
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A-Register

Contents
(Decimal) Error Condition

1 The generic device type specified in the device
control block is not configured for this system.

3 The logical unit number specified in the device control
block is not configured for this system.

7 The end-of-file request was issued for a device other
than magnetic tape, the high speed paper tape punch, or
the ASR paper tape punch.

8 The device has not been previously reserved under the
user ID specified in the device control block.

12 An end-of-file request was issued for a disabled device.

26 The specified device has a disk-resident driver and the
device was not previously reserved by a RSV$ macro
instruction.

Macro Action Details

The following checks are made to determine if the end-of-file request is legal:

1. A test is made to determine if the generic device type and the logical unit
number specified in the device control block have been configured into the
system.

2. A test is made to determine if the specified device is enabled.

3. A test is made to determine if the specified device has been previously reserved
by a RSV$ macro instruction.

4, A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.

5. A test is made to determine if the requested device is magnetic tape, the high
speed paper tape punch, or the ASR paper tape punch.

If the end-of-file request is not legal, control is returned to the error return address
specified in the EOF$ macro with the error code in the A-register. If the end-of-file
request is legal, the end-of-file request is queued according to the priority level of the
task which issued the EOF$ macro. If the specified device is currently busy processing
another request, control is returned to the caller at the normal return. If the specified
device is not currently busy, the end-of-file request is initiated, and control is returned
to the caller at the normal return. When the caller receives control at the normal return,
a WIO$ macro must be issued immediately if the caller desires sequential I/O. If non-
sequential I/O is desired, the caller continues processing to the point that the end-of-file
completion is required. At this point, 2 WIO$ macro must be issued. Upon completion
of the end-of-file, the I/O completion return address will be scheduled. When the caller
receives control at the I/O completion return address, the caller must assume the respon-
sibility of interrogating the I/O status block to determine if the end-of-file request was

successful.
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Word 1 of the status block will be zero if no error occurred. (See Appendix D for the

status information. )

Qut-Line Parameter List

Word No. Operation Operand

0 DAC dchb address

1 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

NOTE: If an out-line parameter list is used and it is desired to update the
DCB I/O status block address or the I/O completion return address,
the user must precede the macro call with the instructions to store
the new I/O status block address in the sixth word (word 5) of the
DCB or the new 1/O completion return address in the seventh word
{word 6) of the DC B.

Examples

The following examples illustrate the use of EOF$ to write an end-of-file mark on a
magnetic tape. The Device Control Block, DCNM, and the Reserve Request, which must be
executed prior to the request to write an end-of-file, have been illustrated previously.

The end-of-file request is sequential, and the I/O status block address and the I/O
completion return address remain as shown in DCNM, since they are not specified in the

end-of-file request.

LOCATION| [OPERATION OPERAND FIELD COMMENTS

] 6|7i8 14)s{16 3132
Kool i |werrE END-0F-FiLE on macnETIC THPE

A 1 1 1 j I I I I A O |

111 E1.01F1$1 L1 blclﬂl"’lElFlEg Lidd bl WRITE £0F

Ll mEed I 1y, | SEQUENTIAL ,WAIT FOR WRITING OF EOF 70 BE COMPLETED
RTAD T EoA , | [78APH!, |, ., , |EOF WRITTIEN, FETCH STATUS

i BZE i iy (D10 AN ERROR OccUR P

1111 JHIFI L1l Elk&l i A YES" Pﬁoces" ERR’R

i e Dl iida it No ERROR, CONTINVE
'*I'llll 11 j 1t {0 S T S U N T T Y 2 I Y |
Jre il ti 11111, |ERROR RETURN-A-REGISTER CONTAINS THE ERROR CODE
Lellll N | ) N T U N N T RO Y Y Y|
EFER b= | i1 11111, |crRoRS, 1tLEGAL parameErer /& TnE DCO, DCAM
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The following example is the same as the example above, except that the out-line

parameter list is used.

LOCATION] [OPERATION OPERAND FIELD COMMENTS

1 6|7|8 14hs]16 31§32

o L | WRiTE EMO-0F-FILE ok MAGNETIC TAPE
*illll Li i1 11 Lt L bt 111l i

g ERX PRV | PINTER TO PARAMETER LisT TO X

o LEoES IO, ey | WRITE EOF

s oS i ISEQUENTIAL WAIT Folt WRITING OF LOF To 8L COMAPLETED
RTAD, I ILPA |, | FBARPA, , 11y T/0 ComMPLETIoN RETURN, FETTH STATUS

I | %ﬁl 1 | T T T O O | 1 D/DA”E‘@O“CCUR?

i I PMP L BRR L iy | YES, PROCESS ERROR

v Rem iy, | VO ERROR, CONTINGE
rIIlll 1111 1 J S T T Y T O Y A O | 1
Ll L1y i1 il Ll | lerroR RETURN - A -PEGISTER CONTAINS THE ERROR CoDE
Llll!l ALl 1 L1l 1

Efu‘ﬁ: | RSN EN N 1 ERROR, ILLESAL PARAMETER v THE 2<8, 2eHMm
Flllll 1111 1 ) T O T O I O A B W | 1
ELI[II | . 1 NN 1 PI’P‘Mf’fR LIST
LIllll L1 41 i IO T T T I ]

PlLl'lal 1 DIACI 1 1 ’I"'I'I 1t L t1 21 1 PélAITEP 70 ’44?‘4”!75? ‘/:7.

I .| pAcl 1 1 DlclMlq L i1l 1 DC@ ADDPE&S

J | PIACI 1 | fI‘FIEIKI 111 il 1 £ RROR Rm‘” ALIRESS

SPACE FILE REQUEST MACRO (SPF$)

The SPF$ macro initiates the spacing of one or more files on a magnetic tape.

SPF$ Macro Action

SPF$ checks to determine if the specified device has been previously reserved by

a RSV$ macro instruction; if the device has not been reserved, the macro takes the error

return.

Next, the macro checks the legality of the parameters specified in the SPF$

macro and the device control block and takes the error return if any one of the parameters

is illegal.

If legal, the macro queues the space file request according to the priority level

5-29 AGO02




of the task which issued the SPF$ macro, initiates the space file request if the specified
device is not currently busy processing another request, and returns to the SPF$ caller

at the normal return at which timne the WIO$ macro instruction must be issued.

Macro Format

Location Operation Operand

[symbol] SPr$ dcb address, error return address,
no. of files address,
[ifo status block address],
i/o :ompletion return address]

where:
symbol — Optional
Is the symbolic label of the macro instruction.
dcb address
Is the name of the device control block associated with the space file device.
error return address

Is the address to which control is returned if an error is found in the SPF$
macro call parameters, the specified device control block parameters, or if
the specified device was not previously reserved by a RSV$ macro instruction.

NOTE: Control does not return to the error return address if an error
occurs during the spacing of a file. The user must test for such
an error by checking the I/O status block after control is returned
to the I/C completion return address.

no. of files address

Is the address of a word containing the number of files to be spaced. A
positive number indicates forward spacing, and a negative number indicates
backward spacing.

ifo status block address — Optional

Is the address of an 8-word I/O status block used by the device driver to
schedule the I/O completion return to the user and to store the status
information as described in Appendix D. The I/O status block address will

be in the X-register when control is returned to the user at the I/O completion
return address. If this parameter is omitted, the I/O status block address
specified in the device control block will be used. If this parameter is present,
it will be used to replace the I/O status block address in the device control
block and any subsequent I/O call using the same device control block will use
the new I/O status block address.

NOTE: Updating of the I/O status block address in the DCB is performed
by the execution of the in-line macro expansion and not by the
macro action routine.

ifo completion return address — Optional
Is the address to which control is returned after I/O completion.

If this parameter is omitted, the I/O completion return address specified in
the device control block will be used. If this parameter is present, it will
be used to replace the I/O completion return address in the device control
block and any subsequent I/O call using the same device control block will
use the new I/O completion return address.
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NOTE: Updating of the I/O completion return address in the DCB is
performed by the execution of the in-line macro expansion and
not by the macro action routine.

Normal Return

Control is returned to the caller, at the instruction following the SPF$ macro, after
the spacing of the file has been initiated. This may occur before the spacing is complete.

The caller must wait for space file completion by issuing a WIO$ macro instruction.

I/O Completion Return

After a WIO$ macro instruction, control will be returned to the I/O completion
return address whether the file(s) has been spaced successfully or unsuccessfully. The
user must then test for space file errors by checking the I/O status block (see I/0O status

block error code in Appendix D).

Error Return

Control is returned to the error return address specified in the SPF$ macro with

the error code in the A-register when any of the following errors are detected:

A-Register
Contents
(Decimal) Error Condition
1 The generic device type specified in the device control
block is not configured for this system.
3 The logical unit number specified in the device control
block is not configured for this system.
6 The number of files to be spaced was zero.
7 The space file request was issued for a device
other than magnetic tape.
8 The device has not been previously reserved under the
user ID specified in the device control block,
12 A space file request was issued for a disabled device.
26 The specified device has a disk-resident driver and

the device was not previously reserved by a RSV$
macro instruction.

Macro Action Details

The following checks are made to determine if the space file request is legal:

1. A test is made to determine if the generic device type and the logical unit number
specified in the device control block have been configured into the system.

2. A test is made to determine if the specified device is enabled.
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3. A testis made to determine if the specified device has been previously reserved
by a RSV$ macro instruction.

4. A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.

5. A test is made to determine if the number of files to be spaced is £ 0,

6. A testis made to determine if the specified device is magnetic tape.

If the space file request is not legal, control is returned to the error return address
specified in the SPF$ macro with the error code in the A-register. If the space file
request is legal, the space file request i8 queued according to the priority level of the task
which issued the SPF$ macro. If the specified device is currently busy processing another
request, control is returned to the caller at the normal return. If the specified device is not
currently busy, the space file request is initiated, and control is returned to the caller at
the normal return. When the caller receives control at the normal return, a WIO$ macro
must be issued immediately if the caller desires sequential I/O. If nonsequential I/0 is
desired, the caller continues processing to the point that the space file completion is
required. At this point, a WIO$ macro must be issued. Upon completion of the space file,
the I/O completion return address will be scheduled. When the caller receives control at
the I/O completion return address, the caller must assume the responsibility of

interrogating the I/O status block to determine if the space file request was successful.

Word 1 of the status block will be zero if no error occurred. (See Appendix D for the

status information. )

Qut-Line Parameter List

Word No. Operation Operand
0 DAC dcb address
1 DAC error return address
2 DAC no. of files address
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

NOTE: If an out-line parameter list is used and it is desired to update
the DCB I/O status block address or the I/O completion return
address, the user must precede the SPF$ macro call with the
instructions to store the new I/O status block address in the
sixth word (word 5) of the DCB or the new I/O completion return
address in the seventh word (word 6) of the DCB.

Examples
The following examples illustrate the use of SPF$ to forward space five files on a

magnetic tape. The Device Control Block, DCNM, and the Reserve request, which must
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be executed prior to the forward space, have been itllustrated previously. The I/O status

block address and the I/O completion return address are not referenced in the forwara

space call, so they remain as shown in DCNM.

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 6718 14)s{16 3132
Koo |ForwarD sPace S FreES

Ll 1 [ . | T T T O T Y T T Y O O o |

P11 sl'lFl$I 14 ch1~1”|’15|£|$ i IPIFI 111 FORWARD SFPACE

oo I wzed L [sEBvENTIAL, WwarT FOR SPACE FILE ComPLETION
RTAP, | LPA | | | TBAPH! | |\ 111 |FORWARD SPACE COMPLETED, FETCH STATUS

o kas  llees L (o0 an EePoR occuR?

i JIMIPI [ LIRK | [ N 5 O I O O O I | YESJ PEo(‘fS.S‘ Ekpoe

L4 1l slklPI L1l | T T T T T N O A I Vo Ekkae" cONrINUE

v bme HERR i | YES, PROCESS ERROR
oo L |erRoR RETURN-A-REGISTER ConTAIns THE ERROR CooE
ki I I I | I I [ T O O O O I A I A

RSP b L i |ERROR, 1 LEGAL PARAMETER /N THE SPEY AacRo LisT R
#Illll Lt 1 gt I IO S Y I | id rHEDCg)DCNM
lETlofl L1 qcl‘rl L1l ’lol I T O I O I | I/o ’747-05 3‘0(* ,No,cAroP ;oe END OF F/‘E
Plfll L1 3‘[51 Pt ql N I Y I O S B e O | /VDMBE* oF FILES 72 85 :)ACED FOQWAED

The following example

parameter list is used.

is the same as the example above, except that the out-line

LOCATION| [OPERATION OPERAND FIELD COMMENTS

1 op7[s b6 3132

T T L T FORWARD SPACE 5 FILES

11 11 1 111ttt I O N O T Y O Y O O

oo BRX L HPEAY g | POIVTER TO PARAMETER LIST 70 X

o L BPES L) i |FORWARD SPACE FILES

oo wred L seevenTIaL, WAIT FoR SPACE FILE CompLETION
lerad | bPA | [MBARH) | | 1.\ |FoRWARD SPACE ComMPLETED, FETCH STATYS
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T
(1..1. E,.qs“,, L?L“..,.“.“. D10 AN ERRoR oCcuR?
Ll YmMs L’ﬁﬁ,“,,,,“,,, YES, PROCESS LRPOR
o BRA L ve ErRoR, ConrineE
b PP LERR i |l YES, PeocesSS Eomor
g b Ble gy
L’..... Ll it a 1y | EREOR RETURN - A-BEGISTER CONTAINS THE ERROC CoOE
1111 L1111 L1y 1) iJ1B3t1t
LA et eee | T RIL, /CLEGAL PURAMETER /N THE SPEL MacRo LIST
sl b b i iy |0 sn THE D8, DEA#M
L1111 i1 1 111 1440 1110 11831 PMAMETER L/ST
J | 1114111 1l it iili1111
L LBAGS PN iy |POIVTER TO PelAmErER L/IST
11t pﬁlclnl FEMM L 111111 |PCB ALORESS
1111t chjlll Flﬁlslellllllllljl E’PO‘ Pﬂaﬂ”Aﬁ)PE“
ke s i | vemsee oF fices avspess
| 1141t 1111t 11111111
L1 11 1 a4 4 1 11444 ¢ t1 00 1111

i1

1111

2/0 STATUS BLoCk INDICA7OR FoR EnND oF FILE

IElolFlll Dl‘l’;lll Ilolllll

Ps .l bEs 11800000

1111

1111

NUMBER OF FILES 7o &E SPACED FoewARD

SPACE RECORD REQUEST MACRO (SPR$)

The SPR$ macro initiates the spacing of one or more records on a magnetic tape.

SPR$ Macro Action

SPR$ checks to determine if the specified device has been previously reserved by a

RSV$ macro instruction; if the device has been reserved, the macro takes the error

return. Otherwise, the macro checks the legality of the parameters specified in the SPR$

macro and the device control block and takes the error return if any one of the parameters

is illegal. If legal, the macro queues the space record request according to the priority

level of the task which issued the SPR$ macro, initiates the space record request if the

specified device is not currently busy processing another request, and returns to the

SPR$ caller at the normal return.

At that time the WIO$ macro instruction must be issued.
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Macro Format

Location Operation Operand

[symbol] SPR$ dcb address, error return address,
no. of records address,
[i/e status block address],
[i/0 completion return address|

where:
symbol — Optional
Is the symbolic label of the macro instruction.
dcb address
Is the name of the device control block associated with the space record device.
error return address

Is the address to which control is returned if an error is found in the SPR$
macro call parameters, the specified device control block parameters, or if
the specified device was not previously reserved by a RSV$ macro instruction.

NOTE: Control does not return to the error return address if an error
occurs during the spacing of a record. A user must test for such
an error by checking the I/O status block after control is returned
to the I/O completion return address.

no. of records address

Is the address of a word containing the number of records to be spaced. A
positive number indicates forward spacing, and a negative number indicates
backward spacing.

i/o status block address — Optional

Is the address of an 8 word I/O status block used by the device driver to

schedule the I/O completion return to the user and to store the status information
a8 described in Appendix D. The I/O status block address will be in the X-
register when control is returned to the user at the I/O completion return
address. If this parameter is omitted, the I/O status block address specified

in the device control block will be used. If this parameter is present, it will be
used to replace the I/O status block address in the device control block and any
subsequent I/O call using the same device control block will use the new I/O
status block address.

NOTE: Updating of the I/O status block address in the DCB is performed
by the execution of the in-line macro expansion and not by the macro
action routine.

ifo completion return address — Optional
Is the address where control is to be returned after I/O completion.

If this parameter is oraitted, the I/O completion return address specified in
the device control block will be used. If this parameter is present, it will be
used to replace the I/O completion return address in the device control block
and any subsequent I/O call using the same device control block will use the
new I/O completion return address.

NOTE: Updating of the I/O completion return address in the DCB is
performed by the execution of the in-line macro expansion and
not by the macro action routine.
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Normal Return

Control is returned to the caller, at the instruction following the SPR$ macro, after
the spacing of the record has been initiated. This may occur before the spacing is complete.

The caller must wait for space record completion by issuing a WIO$ macro instruction.

1/O Completion Return

After a WIO$ macro instruction, control will be returned to the I/O completion return
address whether the record(s) has (have) been spaced successfully or unsuccessfully. The
user must then test for space record errors by checking the I/O status block (see I/O

status block error code in Appendix D).

Error Return

Control is returned to the error return address specified in the SPR$ macro with the

error code in the A-register when any of the following errors are detected:

A-register

Contents
(Decimal) Error Condition
1 The generic device type specified in the device control block
is not configured for this system.
3 The logical unit number specified in the device control block
is not configured for this system.
6 The number of records to be spaced was zero.
7 The space record request was issued for a device other
than magnetic tape.
8 The device has not been previously reserved under the user
ID specified in the device control block.
12 A space record request was issued for a disabled device.
26 The specified device has a disk-resident driver and the
device was not previously reserved by a RSV$ macro
instruction.

Macro Action Details

The following checks are made to determine if the space record request is legal:

1. A test is made to determine if the generic device type and the logical unit
number specified in the device control block have been configured into the system.

2. A test is made to determine if the specified device is enabled.

3. A test is made to determine if the specified device has been previously reserved
by a RSV$ macro instruction.

4. A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.
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5. A test is made to determine if the number of records to be spaced is # 0.

6. A test is made to determine if the specified device is magnetic tape.

If the space record request is not legal, control is returned to the error return address
specified in the SPR$ macro with the error code in the A-register. If the space record
request is legal, the space record request is queued according to the priority level of the
task which issued the SPR$ macro. If the specified device is currently busy processing
another request, control is returned to the caller at the normal return. If the specified
device is not currently busy, the space record request is initiated, and control is returned
to the caller at the normal return. When the caller receives control at the normal return,
a WIO$ macro must be issued immediately if the caller desires sequential I/O. If non-
sequential I/O is desired, the caller continues processing to the point that the space record
completion is required. At this point, a WIO$ macro must be issued. Upon completion

of the space record, the I/O completion return address will be scheduled. When the caller
receives control at the I/O completion return address, the caller must assume the
responsibility of interrogating the I/O status block to determine if the space record request

was successful,

Word 1 of the status block will be 0 if no error occurred. (See Appendix D for the

status information).

Out-Line Parameter List

Word No. Operation Operand

0 DAC dcb address

1 DAC error return address

2 DAC no. of records address
where:

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

NOTE: If an out-line parameter tist is used and it is desired to update
the DCB I/ O status block address er the I/O completion return
address, the user must precede the SPR$ macro call with the
instructions to store the new I/O status block address in the sixth
word (word 5) of the DCB or the new I/O completion return address
in the seventh word (word 6) of the DCB.

Examples

The following examples illustrate the use of SPR$ to backward space two records on a
magnetic tape. The Device Control Block, DCNM, and the Reserve Request, which must
be executed prior to the backward space, have been illustrated previously. As in the
examples under Space File, the I/O status block address and the I/O completion return

address remain as shown in DCNM.
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LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 6|78 Y16 332
bl i iy ., |OACkWARD SPACE R RECORDS
*Jlll L1 11 11 T O T I O O O |
L | PPRS | PEMOERSRIMA || | | Backwaro SMcE REcorRDS
i mred bl iy |SERUENTIAL, WAIT Fo® SPACE RECORD CompLETION
Lﬂ,m?,, DA L | [TEARHY 11 |BACKWARD SPACE CoMPLETED, FETCH STATULS
o bBZE i, |00 AN ERReR occuR?
L I PMP L LERR iy | YES, PRecESS ERROR
Lt Erm L i i, [ VO ERROR, conT/NULE
oY B e | TR e T
¥ ot i L iy |ERROR RETURHN-A-RPEGCISTER ConTains THE E£ROR Cood
I | Ll 111 I T W I T Y O O O I I
ERSR L Frm sl it iy, [FPROR 1eLeaat ArAMEIER In THE SPRY MACRS LIST OR
| 144t 4l 111t bt /NT»&‘DCd,DCrVM
MR, I PES L'1;‘| 111111111111 |VUMBER 0F RECORLS 70 BE SPACED GACLWARD

parameter list is used.

The following example is the same as the example above, except that the out-line

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 6718 uhs16 3132

fUJL i1 it ittty | GACKkWwARD SPACE R RECORDS

*Jllll 11l L i 41 111141

Do EX BRI R L |PoivTeR To AARAMETER LisT TO X

o BerE LI60 L |escewars spacE Recoess

iy 03 . L1l La Ly |SEQVENTIAL, WAIT FoR SPACT RECOLD COMPLET/ION
lrad | koA .. | Ir8astl L, |BsckwaRD SPACE CompLeTED, FETCH STATYS
o B8 b i D10 A _EREo® occu®?

1.1 11 "APIIII &llllllllllll YES;P"C:;’(!PO?

i e i LYo ERROR, ConTINVE

FAIIII L4111 4. U U O T T N O Y T W W |

|x|”“ L1t TN TSI ERROR RETULN-A-REGISTER CONTAINS THE ERRPoR cODE
Llllll I | ) O O O I A
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Llnlslgll B0 IR

ERPOR, /LLECAL PARAMETER /v THE SPRE MACRS L1sy

LIIIIL (] I 0 U W W O O O

OR IN THE DCB, DCAM

PIRAMETER L/IST

kLlLLI 11111} | O VO O I I |

L1t} Lol 11} § T T O O B T |

PlLlIall pAcllll *l’.llllllllllllll

POINTER 770 PACAMETERL L/ST

| p{*ICIIII chﬁmllllllllll

DCB APORESS

'Dlhlcllll E&;ﬁlllLllllll

P

LRRO® RETURN ADDRESS

11101 Dl«clllL iMallllllLllllll

NUMBER OF RECHRDS ADORESS

P'allll nelcllll 'allllllllllll

NUMBER OF RECORDS 70 BE SPACED BACKWARD

REWIND REQUEST MACRO (RWD$)

The RWD$ macro initiates the rewinding of a magnetic tape.

RWD$ Macro Action

RWD$ checks to determine if the specified device has been previously reserved by a

RSV$ macro instruction; if it has not been reserved, the macro takes the error return.

If it has been reserved, the macro checks the legality of the parameters specified in the

device control block and takes the error return if any one of the parameters is illegal.

If legal, the macro inserts the rewind request at the beginning of the queue for the

requested device, initiates the rewind request if the specified device is not currently busy

processing another request, and returns to the RWD$ caller at the normal return. At that

time the WIO$ macro instruction must be issued.

Macro Format

Location Operation Operand

[syrnbol] RWD$ dcb address, error return address,
jifo status block address],
[ifo completion return address]

where:

symbol — Optional

Is the symbolic label of the macro instruction.

dcb address

Is the name of the device control block associated with the rewind device.

error return address

Is the address to which control is returned if an error is found in the specified
device control block parameters, or if the specified device was not previously
reserved by a RSV$ macro instruction.
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NOTE: Control does not return to the error return address if an error
occurs during the rewinding of a magnetic tape. An error during
the rewind must be tested for by checking the I/O status block
after control is returned to the I/O completion return address.

i/o status block address — Optional

Is the address of an 8 word I/O status block used by the device driver to schedule
the I/O completion return to the user and to store the status information as
described in Appendix D. The I/O status block address will be in the X-register
when control is returned to the user at the I/O completion return address. If
this parameter is omitted, the I/O status block address specified in the device
control block will be used. If this parameter is present, it will be used to
replace the I/O status block address in the device control block and any

subsequent I/O call using the same device control block will use the new I/O
status block address.

NOTE: Updating of the I/O status block address in the DCB is performed
by the execution of the in-line macro expansion and not by the
macro action routine.

ifo completion return address — Optional
Is the address where control is to be returned after I/O completion.

If this parameter is omitted, the I/O completion return address specified in the
device control block will be used. If this parameter is present, it will be used to
replace the I/O completion return address in the device control block and any

subsequent I/O call using the same device control block wili use the new I/O
completion return address.

NOTE: Updating of the I/O completion return address in the DCB is
performed by the execution of the in-line macro expansion and not
by the macro action routine.

Normal Returns

Control is returned to the caller, at the instruction following the RWD$ macro, after
the rewind has been initiated. This may occur before the rewind is complete. The caller

must wait for rewind completion by issuing a WIO$ macro instruction.

1/O Completion Return

After a WIO$ macro instruction, control will be returned to the I/O completion return
address whether the magnetic tape has been rewound successfully or unsuccessfully., The
user must then test for errors which may have occurred during the rewind by checking

the I/O status block (see I/O Status Block Error Code in Appendix D).

Error Return

Control is returned to the error return address specified in the RWD$ macro with the

error code in the A-register when any of the following errors are detected:
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A-Register

Contents
(Decimal) Error Condition
1 The generic device type specified in the device control
block is not configured for this system.
3 The logical unit number specified in the device control
block is not configured for this system.
7 The rewind request was issued for a device other than
magnetic tape.
8 The device has not been previously reserved under the
user ID specified in the device control block.
12 A rewind request was issued for a disabled device.
26 The specified device has a disk-resident driver and the
device was not previously reserved by a RSV$ macro
instruction.

Macro Action Details

The following checks are made to determine if the rewind request is legal:
1. A test is made to determine if the generic device type and the logical unit

number specified in the device control block have been configured into the system.
2. A test is made to determine if the specified device is enabled.

3, A test 18 made to determine if the specified device has been previously reserved
‘by 2 RSV$ macro instruction.

4, A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.

5. A test is made to determine if the specified device is magnetic tape.

If the rewind request is not legal, control is returned to the error return address specified
in the RWD$ macro with tne error code in the A-register. If the rewind request is legal,

the rewind request is placed at the beginning of the queue for the specified device. If the
requested device is currently busy processing another request, control is returned to the
caller at the normal return. If the specified device is not currently busy, the rewind request
is initiated, and control is returned to the caller at the normal return. When the caller
receives control at the normal return, a WIO$ macro must be issued immediately if the
caller desires sequential I/O. If non-sequential I/O is desired, the caller continues
processing to the point that the rewind completion is required. At this point, a WIO$ macro
must be issued. Upon completion of the rewind, the I/O completion return address will be
scheduled. When the caller receives control at the I/O completion return address, the caller
must assume the responsibility of interrogating the I/O status block to determine if the
rewind request was successful. Word 1 of the status block will be zero if no error occurred.
(See Appendix D for the status information). Note that before the rewind request is issued,
all I/ O requests for the device specified in the device control block of the rewind request

must be completed.
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Out-Line Parameter List

error return address

Word No. Operation Operand
0 DAC dcb address
1 DAC

where!?

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples

NOTE:

If an out-line parameter list is used and it is desired to update

the DCB I/O status block address or the I/O completion return
address, the user must precede the RWD$ macro call with the
instructions to store the new I/O status block address in the sixth
word (word 5) of the DCB or the new I/O completion return address
in the seventh word (word 6) of the DCB.

The following examples illustrate the use of RWDS$ to rewind a magnetic tape. The

Device Control Block, DCNM, and the Reserve Request, which must be executed prior to

the rewind, have been shown previously.

LOCATION| IOPERATION OPERAND FIELD COMMENTS

1 6[7I8 WBhs16 3132

N I T | T L MAGNETIC TAPE

A . Lt i1 1] N T T T O T O O I O

L1l ﬁ“{bljlll DEVMERRR | 111y REWIND

i L.’Jfol’l.. il i1y, |sEQUENTIAL, WAIT FOR REWING COMPLETION

RTAD, | LOA , , I [TBARYY, 11111 REWINDG COMPLET/ION, FETCH STATLS

i Bvd L BOT L |evEcH FoR BEGINNING 0F TARPE

L PRE e (222 AN ERROR occuR ©

14111 JMPI (| ﬂl’l 110 1 131131 t1.] YE” Ploce:s Epko&

Vi B iy | VO ERROR, ConTinvE

Ellll L1111 N T IO T T N Y Y O A |

NNl e I TSNNSO NN

e TN ERROR RETURN -~ A~REGISTER CONTAINS THE ERRIR CODE
ERRR I bt il iiiii1111 ) [FPROR, 12286aL PRAMETER 1n TWE DCB, DCNM

Bot I PET 1. TSN NE NN /o STATUS BAOC(/”p/(474?€ofﬁ£&AWW6 ok 7AFE
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The following example is the same as the example above, except that the out-line

parameter list is used,

LOCATIOM IOPERATION OPERAND FIELD COMMENTS
1 6j718 6 3132
oo iy, |eewinoe nacweric 7arE
| Li Lt 11 it L1 14111 ti11
o LR ke i | PaARAMETER LisT POINTER TO X
RS I | RERND
o g i, | SECUENTIAL Wiy FoR REwiND Com pLETION
TAP, (L EPA | IT8ABY, |\ s 11111, | REWIND CompLETION, FETCH STATLS
il BY8 BT i, |CHECK FoR BEG/IMNING oF THAPE
o BZE i i, | P2 AN ROl occuR?
v [ PP LERR L L YeS Precess soeorR
s e L i, L e ERROR, oonTING E
kllll L1l T W O O O O O W
kllll 11111 L1 11t 1111111 !f?oﬂ E:rbklv-ﬁ-fiél"f!? ('MA/MS‘ 7.”: l’APPoP (00‘
L 111 L1111 T T T O I O |
[ERRR 1 Fm 10y Ll a1 14y |FROE /LLECAL PARAMETER /N THE DCS, DCNM
| Ll bl I T O O O
*;llll N N T T O O O A PMAMErEe ‘/S.r
F . 5 | 1.0 41413 11101131
PI"l'loll Plhlcllll rl+l'lllllllllllll PO/Nrfc 7e p4l4”£r£’ L/ﬁ
111 ACLIII 1CWM|||1H||1|| Dca AopPESS
|3 | DlAjcllll lgqul | I T O O Y I Epp’k Ptrb?ﬂ AADPESS
11 q L1l 1)1 N O O T O O O O |
BT 1 Pel IR 1111y, PO STATUS Block /morcaroR R BESINMMNWNG oF THPE

UNLOAD REQUEST MACRO (ULDS$)

The ULD$ macro initiates the rewinding of a magnetic tape, and, upon the completion

of the rewind, releases the requested device without the caller issuing a REL$ macro.
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ULD$ Macro Action

ULD$ checks to determine if the specified device has been previously reserved by a
RSV$ macro instruction; if it has not been reserved, the macrc takes the error return.
If it has, the maero checks the legality of the parameters specified in the device control

block and takes the error return if any one of the parameters is illegal. If all are legal,

the macro inserts the unload request at the beginning of the queue for the requested device,

initiates the unload request if the device is not currently busy processing another request,

and returns to the ULD$ caller at the normal return.

Macro Format

Location Operation Operand

[symbol] ULD$ dcb address, error return address,
[ifc status block address ]

where:
symbol — Optional
Is the symbolic label of the macro instruction.
dcb address
Is the name of the device control block associated with the unload device.
error return address

Is the address to which control is returned if an error is found in the specified
device control block parameters, or if the specified device was not previously
reserved by a RSV$ macro instruction.

i/o status block address — Optional

Is the address of an 8 word I/O status block used to insert the unload request in

the queue for the specified device.

If this parameter is omitted, the I/O status block address specified in the device

control block will be used., If this parameter is present, it will be used to
replace the I/O status block address in the device control block and any
subsequent I/O call using the same device control block will use the new 1/0
status block address.

NOTE: Updating of the I/O status block address in the DCB is performed

by the execution of the in-line macro expansion and not by the macro

action routine.

Normal Returns

Control is returned to the caller, at the instruction following the ULD$ macro, afte

the unload request has been initiated. This may occur before the unload is complete.

I/O Completion Return

There is no I/O completion return for unload requests.

T
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Error Return

Control is returned to the error return address specified in the ULD$ macro with

the error code in the A-register when any of the following errors are detected:

A-Register
Contents
(Decimal) Error Condition
1 The generic device type specified in the device control
block is not configured for this system.
3 The logical unit number specified in the device control
block is not configured for this system.
7 The unload request was issued for a device other thar
magnetic tape.
8 The device has not been previously reserved under the user
ID specified in the device control block.
12 An unload request was issued for a disabled device.
26 The specified device has a disk-resident driver and the
device was not previously reserved by a RSV$ macro
instruction.

Macro Action Details

The following checks are made to determine if the unload request is legal:

1. A test is made to determine if the generic device type and the logical unit number
specified in the device control block have been configured into the system.,

2. A test is made to determine if the specified device is enabled.

3. A test is made to determine if the specified device has been previously reserved
by a RSV$ macro instruction.

4. A test is made to determine if the user ID specified in the device control block
matches the ID for which the device was reserved.

5. A test is made to determine if the specified device is magnetic tape.

If the unload request is not legal, control is returned to the error return address specified
in the ULD$ macro with the error code in the A-register. If the unload request is legal,
the unload request is placed at the beginning of the queue for the requested device. If the
requested device is currently busy processing another request, control is returned to the
caller at the normal return. If the requested device is not currently busy, the unload
request is initiated, and control is returned to the caller at the normal return. When the
caller receives control at the normal return, the task or activity may be terminated.
NOTE: Before the unload request is issued, all I/O requests for the device
specified in the device control block of the unload request must be
completed. Also, after the unload request is issued, no other 1/O
requests for the device specified in the device control block of the

unload request may be issued until the device is again reserved by
issuing a RSV$ macro.
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Out-Line Parameter List

Word No. Operation Operaﬁd

0 DAC dcb address

1 DAC error return address
wnere:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list,

NOTE: If an out-line parameter list is used and it is desired to update
the DCB I/O status block address, the user must precede the
ULD$ macro call with the instructions to store the new I/O
status block address in the sixth word (word 5) of the DCB.

Examples

The following examples illustrate the use of ULD$ to rewind a magnetic tape and
automatically release the device specified in the DCB. This allows the user to terminate
without waiting for the magnetic tape to finish rewinding. The Device Control Block is
DCNM, which is shown in a previous example, and the Reserve Request, which must be

executed prior to the unload, is also shown in a previous example.

LOCATION| JOPERATION OPERAND FIELD COMMENTS

1 6718 Whe 16 31132

UNLOAD - PEWIND MAGANETIC 7ALPL Wrrkl BLTIMAT/IC

.| L1] 1)) | S T T O A )

o | REeEasE
Ll beos e, ERUE ., | Rewinve Ay RELEASE TWE DEVIcE

sl bl i i | RETURN BLockS To FPEE CORE SToRAGE AND TECMINATE
mllll | I Y | AN ETN NN

o s i iy, [FPROR RETURN - 4-RPEGISTER CoNTAINS THE ERLsL COOE
) I | ) I 1. L0 1 1 1) 3L
EIRIUILij | | TN T SO O OO Y T O O | EPP"I /1156“ MPAMﬂER ad r”‘ .DCB) DC”M

The following example is the same as the example above, except that the out-line

parameter list is used.

5-46 AGO02




OPERAND FIELD

COMMENTS

3132

UNLOAD ~ REWIND MASNETIC TAPE WiTH ALTOMA T7C RELEASE

PAOAMETELR L1ST Po/NTER 70 X

REWIND AND PELEASE THE DEVICE

TELMINATE

ERL RETORN - 4-PECISTEL CONTA/NS THNE ERPOR COOE

ERLIRS, /LLECAL PARAMETER I THE DCB, Dewnm

PARAMETEL LIST

POINTER TV PARAMETEL LIST

Il

DCB AopRESS

LOCATION] JOPERATION

1 6718 Whel16
ﬁjlll L1l L 1111t
Llllll Lt 11 11 Ll s i1
Ll i 11 LI)KIIL 'PILAQI
L1 1 11 qL’Axll M‘I
[ . | -,l-l.llll Ll
FIIIIL Ll 1t 1 1111
kLilll EEEEYE i RN
kllll A L1l
L&“.H. sew R | P
LLJJII I | 1 1111
e un ST E R i IENEN
PLAo | 1849 |50l
i [ PAS L | PONNY,
1Ll 11 Dﬁlcllll Fﬁl()lLll

1

SRR RETUPN APDRESS

WAIT I/O REQUEST MACRO (WIO$)

The WIO$ macro causes a wait

WIO$ Macro Action

state to exist until some remote action takes place.

WIO$ checks to determine if the I/O status block address pointer has been specified

in the WIO$ macro, and if it has not, returns to the Executive. If it has, the macro saves

the user pseudo registers ZCR1, ZCR2, and ZCR3, the user's state (the keys, the B and S

hardware registers), and returns to the Executive.

Before returning to the user at the I/O completion return address or the queued

RSV$ request return address, the macro restores the user's pseudo registers ZCR1,

ZCR2, and ZCR3, and the user's state (the keys, the B and S hardware registers).

Macro Format

Location

Operation

Operand

[symbol ]

WIO$

[i/o status block address pointer ]
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where:
syrabol — Optional

Is the symbolic label of the macro instruction.
i/o status block address pointer — Optional

(s the address of a word which contains the address of the I/O status block. The
I/O status block must be the I/O status block which was specified in the device
control block for an Input (INP$), Output (OTP$), Space File (SPF$), Space
Record (SPR$), End-Of-File (EOF$), Rewind (RWD$), or Reserve (RSV$) request
for which the wait I/O request is being issued. If the I/O status block address
pointer is specified in the WIO$ macro, the keys, the B and S hardware registers,
and the pseudo-registers ZCR1, ZCR2, and ZCR3 will be saved and then
restored before returning to the user at the I/O completion return address or the
queued RSV$ request return address. If the 1/O status block address pointer is
not specified in the WIO$ macro, the registers specified above are not saved and
restored. If it is essential that the above specified registers be saved and
restored, only one I/O request may be issued prior to the WIO$ macro.

NOTE: If the users program is re-entrant and it is not desirable to
specify the I/O status block address pointer in the WIO$ macro,
the I/O status block may be a block which is larger than 8 words
in length, and the area following or prior to the 8 words required
for the I/O status block may be used to contain pointers to other
blocks fetched from free memory.

Normal Return

There is no return to the user from the WIO$ macro. Control is returned to the I/0
completion return address or queued RSV$ request return address. There is no error

return for this macro.

Macro Action Details

A check is made to determine if the I/O status block address pointer has been
specified (is not = 0) in the WIO$ macro; if it has not, return is made to the Executive. If
the I/O status block address pointer is specified in the WIO$ macro, the pseudo-registers
ZCR1, ZCR2, and ZCR3, the user's keys, and the user's B and S hardware registers are

saved, and return is made to the Executive.
Before returning to the user at the I/O completion return address or the queued
RSV$ request return address, the pseudo-registers ZCRI1, ZCR2, and ZCR3, the user's

keys, and the user's B and S hardware registers are restored.

Out-Line Parameter List

Word No. QOperation Operand
0 DAC or [1/O status block address pointer]
0 BSZ 1
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where:

The parameters in the out-line parameter list are the same as those described
above for the in-line parameter list. Note that if it is not desirable to have the
pseudo-registers and the user's state saved and restored, word 0 must contain

a BSZ 1,

Examples
See the examples of the WIO$ macro which are included in the examples of reserve

(RSV$), input (INP$), and output (OTP$).

DISK MACROS

Disk macros are used to allocate and deallocate work areas on disk for use with

physical I/O INP$ and OT P$ macros.

The disk macros in this section are the Allocate Disk Work Area (ALC$) and
Deallocate Disk Work Area (DLC$) macros.

Before physical I/O requests are made to the system disk a work area on the system
disk must be allocated by issuing the ALC$ macro. A work area is a configurable
number of tracks on the disk. The number of tracks in a work area is determined at
system configuration time. The user must issue an allocate request for each work area
that is needed. When the work areas that were allocated are no longer needed, each work

area must be deallocated by issuing the DLC$ macro.

ALLOCATE WORK AREA (ALCS$)

The ALC$ macro is used to allocate a work area on the disk.

ALC$ Macro Action

ALCS$ allocates a work area and returns to the caller with the starting segment number

of the allocated work area.

Macro Format

Location Operation Operand
[symbol] ALCS$ [generic device type],

[logical unit no. ],

starting segment no, address,
no. of work areas,

error return address
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where:
symbol — Optional

Is the symbolic label of the macro instruction.
generic device type — Optional

Is a value specifying the generic device type of the disk (moving head or fixed
head) on which the work area is requested. If this parameter is omitted, the
generic device type of the system disk is used.

logical unit no. — Optional

Is a value specifying the logical unit number of the disk., If this parameter is
omitted, the logical unit number of the system disk is used.

starting segment no. address

Is the address of a word which will contain the starting segment number of the
work area after it is allocated.

no. of work areas

Is a value indicating the number of work areas to be allocated. 0OS/700
Executive currently allocates only one work area per request.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

Normal Return

Control is transferred to the instruction following the ALC$ macro after a work area
is successfully allocated. Upon a normal return the segment number of the first segment

in the work is contained in the word specified by the starting segment number address.

Error Return

Control is returned to the error return address specified in the ALC$ macro with

the error code in the A-register when the following error is detected:

A-Register
Contents
(Decimal) Error Condition
17 No work areas available for allocation

Macro Action Details

0S/ 700 Executive maintains a table of all the work areas configured for every disk
in the system. As the work areas are allocated, the table is updated to reflect the
availability of various work areas. Upon a ALC$ macro call, a test is made to see if a
work area is available for allocation. If there is, its starting segment number is placed in
the starting segment number address parameter specified in the macro call. The normal

return is taken to the caller,
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QOut-Line Parameter List

[generic device type]

[logical unit no. ]

starting segment no. address
no. of work areas

error return address

Word No. Operation Operand
0 DAC
1 DAC
2 DAC
3 DAC
4 DAC
where:

Examples

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

It is desired to allocate a work area on the system disk. The first segment number

of this work area is to be stored in word DSEG.

ATION] [OPERATION OPERAND FIELD COMMENTS
] o7l Whsio / 332
Lo | ACS | o DSES Lo AERR, | | A220047E 4 work aren on THE SYSTEM D15k
el L 1 l:lllll ) I T O O Y I S |
111 ltlllll it 1 331 & 11111 —
PSES (B2 1l i, | STARTING SEGMENT NUMBER
AERR Er ol iy, | ERROR RETUVRN
If an out-line parameter list were used in the first example, it would be written as:
LOCATION| [OPERATION OPERAND FIELD COMMENTS
1 6f7I8 Updf 16 3132
o B REST L | PARAMETER L5y poinTER TO X
o RS N | aecocare 4 work arca on 7w srsTEM 215k
| 1:11111 Lt 1L 1yl
11 L d I:lllll Lii 1) 1t 11 11 111
PLIST | PAC el 0., | POINTER TO PARAMETER L/ST
L PAG O i |PEFAULT TV GEMERIC LEVICE TV PE Lo SysTEMm pISk
L PAS R i |serier 7o 2o6rcac cnir mo. coe Sysrem sisic
L (PAC U IPSEG L, | STANOWE sECMNENT NymaER AvorESS
i e i i | MO eF WeRK AREAS
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| S | AQIII 4IEFI‘}lllllllllll EﬁROR Pﬂak”Aopp‘SS

) | Lil 11l | T T Y O I T I

D:‘slsnen | W ] L STARTING SESCMENT NUMBER

RSN
¥

111 1l 1111 1) L1ty 11

l‘l&gll 11111l pipe 1l ER&?"&[TVRN

DEALLOCATE WORK AREA (DLC$)

The DLC$ macro is used to deallocate a work area on the disk.

DLC$ Macro Action

DLC$ deallocates a work area whose starting segment number is specified and returns

to the caller.

Macro Format

Location Operation Operand

[symbol] DLC$ [generic device type],
[logical unit no.],
starting segment no. address,
no. of work areas,
error return address

where:
symbol — Optional

Is the symbolic label of the macro instruction.
generic device type — Optional

Is a value specifying the generic device type of the disk (Removable or Fixed Head)
on which the work area is requested. If this parameter is omitted, the generic
device type of the system disk is used.

logical unit number — Optional

Is a value specifying the logical unit number of the disk. If this parameter is
omitted, the logical unit number of the system disk is used.

starting segment no. address

Is the address of a word containing the starting segment number of the work area
being deallocated.

no. of work areas

Is a value indicating the number of work areas to be deallocated. OS/700
currently deallocates only one work area per request,

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.
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Normal Return

Control is transferred to the instruction following the DLC$ macro after a work area

is successfully deallocated.

Error Return

Control is returned to the error return address specified in the DLC$ macro with

the error code in the A-register when the following error is detected:

A-Register
Contents
(Decimal) Error Condition
17 The segment number of the work area being deallocated

is not the first segment of the work area.

Macro Action Details

A test is made to determine if the starting segment number of the work area is a valid
number (on a work area boundary) and if so the work area allocation table is modified to

reflect the deallocation of the specified work area. A normal return is then taken to the

caller.

If the test indicates that the starting segment number of the work area is not a valid

number, control is transferred to the error return address with 17 in the A-register.

Qut-Line Parameter List

Word No. Operation Operand
0 DAC generic device type]
1 DAC logical unit number]
2 DAC starting segment no. address
3 DAC no. of work areas
4 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples

It is desired to deallocate a work area on the system disk. The first segment number

of this work area is stored in word DSEG, and is the value 300.
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LOCATION

JOPERATION

OPERAND FIELD

COMMENTS

1 6

8 4

16 3

32

I 41t}

DLy

I I

>
14

2> D{EG) /, pﬂk

| S0 T N T I A

DEALLOCATE A WORK AREA ON THE SYSTEM DISK

I '

-

.
111§ 1]

ALy L el

|

M

| O O O O O I O B O e I

DF FIGI 1

Qqull

300

(e S O T BT O B A

S7ARTING SECGMEANT NO .

e

11141

Ll 1 1}

FUOY I T N T T N Y 1 Y O O

PERR |

197 1

) W T T N T T O O I o

ERPROR RETULRN

If an out-line parameter list were used in the first example, it would be written as:

LOCATION| |OPERATION OPERAND FIELD COMMENTS

1 6{7l8 16 3132

L L ERXleersT | PARAMETER LisT PoinTER T0 X

Do dpeed 1o L |08ALL0CATE A WoRk AREA ow THE SYSTEM PISK
| I:Illll N VO T IO O 0 W I O B O |

i 141 I:lllll F I S T O T I O O S !

PLIST | ac I Mml i | PONTER TO PARAMETER LisT

i PAc e L | PEFAT To GENERIC DEVICE TYRE FoR SYSTEM OISk
Lol bae B | PERAKRT Te 20G10aL UNIT Mo FOR SYSTEM D/SK
il PAC I PSES L |STARTING SEGMENT NUMEBER AIDRESS

U BAC L i | VOMEBER oFf weRE ALEAS

aau A (pERR | |£ERROR RETURN ADDRESS

#(lllll P11l L I 1 T O T O Y O O O

lplSlFl6i i qEFl L1 3IDIDII ) I I T O O I I A | SrAPTING .TEGMENT No N

B(Illll 11141 ) O T T O O I O |

DERR M1 114 Ll i1t ERROR RETURN
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SECTION VI
OPERATOR INTERFACE OPERATIONS

This chapter describes the system macros used to interface activities and tasks with

the operator.

An activity may interface with the operator console via the operator interface proces-
sor. An activity may type a message on the operator console (KSR or ASR) via a type mes-
sage (TYP$) macro or it may type a message and request a response from the operator via

a type message and input a response (TPR$) macro.
The format of the message output on the operator console is as follows:

(TYP$ macro) ACTVTY MESSAGE
(TPR$ macro) MN ACTVTY MESSAGE
where
ACTIVITY denotes the six character name of the associated activity

MN denotes a 2 character message number

The blanks, the activity name, and the message number are inserted by the OS/700

Executive. The message number is used to associate a response to a particular message.

Where the TYP$ or the TPR$ macro are utilized and the message cannot be typed
because message table is full or because an OS/700 utility has control of the operator con-
sole, the user may try again at a later time. While using TYP$ or TPR$ macro, the user
must be aware that control is not transferred to him until the whole message is output (in
case of TYP$ macro) or the response received (in case of TPR$ macro). While specifying
the input range for the response, the range may not be larger than 55 words (110 characters)

including a terminating carriage return.

TYPE A MESSAGE (TYP$)

The TYP$ macro is used to type 2 message on the operator console.
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TYP$ Macro Action

TYP$ types the message on the operator console, and returns to the caller after the

message is completely typed.

Macro Format

Location Operation Operand

[symbol] TYPS$ buffer address, range,
error return address

where:
symbol - Optional
Is the symbolic label of the macro instruction.,
buffer address

Is the address of the first word of the buffer containing the message to be
typed. The first seven words of the buffer must not be used for storing the
message. These words must be left for system use and the message to be
printed should start on the eighth word. The message may consist of ASCII
characters only.

range

Is the number of words in the buffer. This range must include the seven
words reserved in the buffer for system use.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call,

Normal Return

Control is returned to the caller, at the instruction following the macro, after the mes-

sage is output, provided no errors were detected during the processing of the TYP$ macro.

Error Return

Control is returned to the error return address specified in the TYP$ macro with the

error code in the A-register when any of the following errors are detected:

A-register

Contents
(Decimal) Error Condition
2 An OS/700 utility has control of the operator console and no
messages can be typed on the operator console.
4 An error was encountered before or during the message output.
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Macro Action Details

A test is made to determine if an OS/700 utility has control of the OIP console and if
so, control is transferred to the error return address with 210 in the A-register. Otherwise,
the name of the activity making the request is inserted in front of the message and a request

is made on the I/O scheduler to output the specified number of words on the operator console.

After I/O completion, the I/O status block is checked for any errors and if any, control
is transferred to the error return address with a 410 in the A-register. If no errors are
indicated in the I/O status block, control is transferred to the normal return (instruction

following the macro call).

Out-Line Parameter List

WORD NO. OPERATION OPERAND

0 DAC buffer address

1 DAC range

2 DAC error return address
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples
It is desired to print out on the operator console a message consisting of five words.
The seven words reserved for the TYP$ action makes a total range of 12 words. The 12

words begin at word OBUF.

LOCATION| |OPERATION OPERAND FIELD COMMENTS
] (7|8 1ps16 3132
o (TP | loBuEs R ERTYA
L1l I:lllll it ettt et
Lt 11 l:lllll W I T T T Y I I O
bBvF VB L7 i |7 woroS FeR TYPE ACT/ON
ol BeE e MESSAGE
klllll 111 111 | W Y 1 O T T T O O O
ERTY P b i | ERROR RETVRN
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Assume the conditions of the first example exist, except that the address of the message

buffer is known only at execution time.

buffer is stored in word T1.

The following would be written:

Prior to the call of TYP$, the address of the message

LOCATION| [OPERATION OPERAND FIELD COMMENTS
1 6{7|8 ' 3132
L lrpu“ 7:/“1““”“1“ STORE QBUFFER ADORESS
RN 1:11111 LU ey
111 11P1*11 -'.7]’1'1/3’15&7]".“4
e A e LAt
EEERE L TR | IR RN TN
77, L BSA L iy | T CONTAINS THE DEF/NED PARAMETER
Lrllll L1111y LLad iy
P ARWNE LU LIl byt
lf.ff.yfl o iy, |Eeree RETURN

If an out-line parameter list is used for the conditions of the second example, the follow-

ing would be written:

LOCATION] {OPERATION OPERAND FIELD COMMENTS
1 6)718 14hs16 3132

Ly TA llllllllIIJlllll SToRE BUFFER ADDRESS
T | LUl

X REEST

I 71"7’1"?14 (x)lllllllllllll

RS i TR I TN BTN

EEEE i FLARETE ISP NTR TN

PLIST |PAC [ FR 00y

T UBSE L L s, | BUFFER ADDRESS
v I PAS PR

Lo bAC VBRI

Aot by v f e e by
ERTYA b1 Ll |ERROR RETURN
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TYPE A MESSAGE AND INPUT A RESPONSE (TPR$)

TPR$ Macro Action

TPR$ types the message, specified in a macro parameter, on the operator console, and

waits for the operator to input the response. The response is passed to the user in a buffer.

Macro Format

Location Operation Operand

[symbol] TPR$ output buffer address,
output range, error return address,
input buffer address, input range.

where:
symbol - Optional

Is the symbolic label of the macro instruction.
output buffer address

Is the address of the buffer containing the message to be typed. The first seven
words of the buffer must not be used for storing the message. These words must
be left for system use and the message to be printed starts on the eighth word.
The message may contain ASCII characters only.

output range

Is the number of words contained in the message. The output range must include
the seven words reserved in the output buffer for system use.

error return address

Is the address to which control is returned if an error is found during the process-
ing of the macro call.

input buffer address
Is the address of the first word of the buffer in which the response is stored.
input range

Is the number of words expected in the response message including the terminat-
ing carriage return character.

Normal Return

Control is returned to the caller, at the instruction following the macro, after the mes-

sage output and response input, provided no errors were detected during the processing of
the TPR$ macro.

Error Return

Control is returned to the error return address specified in the TPR$ macro with the

error code in the A-register when any of the following errors are detected:
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A-register
Contents

(Decimal) Error Condition_

2 An OS/700 utility has control of the operator console and no mes-
sages may be typed on the operator console.

3 The message table (containing the identity of users waiting for
response to their messages) is full and no more TPR$ requests
can be acknowledged at this time.

4 An error was encountered before or during the message output.

Macro Action Details

I

A test is made to determine if an OS/700 utility has control of the operator console and

if so, return is made to the error return address with 2. in the A-register. Another testis

10
made to see if the message table is full and if so, control is transferred to the error return

address with 310 in the A-register. If there are no errors, a message number and the activity

name are inserted in front of the message and 2 request made on the I/O scheduler to output

the requested message. An entry is made in the message table to indicate an activity waiting «

for a response.

Upon the I/O completion return, a check is made to see if there were any errors and if

so, control is transferred to the error return address with 4, in the A-register. If there

10
are no errors and after a response is keyed in by the operator, a check is made for a valid
message number and control is transferred to the normal return of the associated activity.
If an invalid message number or an illegal number of characters are keyed by the operator,

a message is typed on the operator console indicating the error and allowing the operator

to key in the proper response.

On-Line Parameter List

WORD NO. OPERATION OPERAND *

DAC output buffer address

DAC output range .
DAC error return address

DAC input buffer address

4 DAC input range .

W N =~ O

where:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples

A 16-word message is to be printed on the operator console, and the operator must type 7N
in a response of not more than 63 characters plus a carriage return. The output message is

contained in OBUF, and the operator response will be collected in IBUF.
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LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 6{718 Whs16 3132
L | [PRS| PBUFR 60 ERTY 5 1 BIUFs 3R
111l l:lllLL WO T WO O Y O O O A |
L 1.1 I:ILJIL Lot i1 11
bove sz,  Ala............. | reseevan Fo TPRY ACTION
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N A IR § TR TR
lERTYe | Fmm i i iy, |ERROR RETURN

If an out-line parameter list is used, the first example would appear as:

OCATION| [OPERATION OPERAND FIELD COMMENTS
1 6718 Wps16 3132
L1di 1 Llplxllll PILJ-lsltllllllllll
" W I'rlplel‘tlll {X)llllLljljllll
111 41 1“1111L O T T W 1 O T W |
W | l:lllll | S T T T T N T T 0 O Y Y |
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Lo | PAG pleIUlFlllillllllll
o  PAS  E
L1l Dﬁlcllll lelnYl’illllllllll
I | 11 1 111 lelt)lfllllllllllll
Lo lae G BRGL
*lllll | I F N VO T U VO O O O Y Y I
OBV | 18R .1, AT ERE ey
11t k1C1‘.q1|| T i MESSAGE
45_1111 Lit L1 Lt et
BUF | 1B%R A i
I*lllll s b et ety
RIYAI L v a1 |ERROR RETURN
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SECTION VII
COMMUNICATION OPERATIONS

Communication macros are used to communicate with terminals that operate under

System 700. The macros are:

Connect Station Macro (CCST#$)
Disconnect Station Macro (CDSTS$)
Receive Macro (CREC$)

. Receive and Reformat Macro (CRARS$)

Reformat and Send Macro (CRAS$)
Get Station Status Macro {CGSS$)

1
2
3
4
5. Send Macro (CSND$)
6
7
8. Change Station Status Macro (CCSS$)
9

. Terminate Communication Task Macro (CTMCS$)

CONNECT STATION MACRO (CCST$)

This macro allows a user to connect a communications task to a station.

CCST$ Macro Action

CCST$ checks for configured station number, for a station available for connection,

performs the connection and returns to the caller.

Macro Format

Location Operation Operand

[symbol] CCST$ station address pointer,
error return address,
routing tcb address pointer
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whe re:
symbol — Optional
Is the symbolic label of the macro instruction station address pointer,
station address pointer
Is the address of a word that contains the station number.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call,

routing tcb address pointer

Is the address of a word that contains the address of the routing TCB
that marks the connection of the user's communications task with the
specified station.

Normal Return

Control is returned to the caller, at the instruction following the CCST$ macro,

after the user's communication task has been connected to the specified station,

Error Returns

Control is returned to the error return address specified in the CCST$ macro with

the error code in the A-register when any of the following errors are detected:

A-register

Contents
(Decimal) Error Condition
1 The station is not configured
2 The station is already connected to a different
user's communications task
3 The station is already connected to the same

task.

Macro Action

A test is made to see if the station is configured. If it is not, the A-register is set to 110
and control is returned to the caller at the error return address. If the station is configured,
a test is made to see if the station can be connected; if not, the A-register is set up appropriately

and control is returned to the caller at the error return address.

If the station is available for connection, the connection is made and control is returned

to the caller at the normal return.
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Qut-Line Parameter list

station address pointer
error return address

routing tcb address pointer

Word No. Operation Operand
0 DAC
1 DAC
2 DAC

where:

Parameters in the out-line parameter list are the same as those described

above for the in-line parameter list.

Examples:

The example below illustrates the use of an in-line parameter list.

LOCATION| [OPERATION OPERAND FIELD COMMENTS
1 61718 Whe16 31132

L1l qqslrjn SI’IEIKAI'DI,IPI{cIAIIIII

T L et | T NORMAL RETURN

pov st b NENSNEEIE NS EEE

NEREE A IENEUNE | SUTS NN N REET

YENEEY i IEEEWEE | SN TSNS TN NN

i pev e flv e e et ey

ERAL, 1l il i i a1y, | ERROR  RETULN

EEEWE TS BRSNS NN

s o b b i i

e i e Loty

sl b LUt It

SRR B ISTREE EEIEEN NS EE NN

SERETE i IR L laag a1y | POINTERS

TR i TR Ll gty

lsLlll ES L a | STATION

47}"&1 AC I IRTGS ROUTING TcB APOLRESS

The following example

illustrates the use of an out-line parameter list,
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LOCATION| [OPERATION OPERAND FIELD COMMENTS

] 6718 116 3132

R 1 2. A

T I A 1

eLrt, llese Ikt 0 | POINTER TO STATION ALORESS
e S i | PonTER TO STAT/ON ADDRESS
oo pAellERAR | ERReR RETURN ADOLRESS
P LRTEA L | ReeTiNG TCB APORESS
.11111 1 1. 11 11 | S U O Y O I N |

T T | T

.lllll L1 ] il it 1101 1) {11113

ERAD Il L | ERROR RETURN

JEREEE I TR A FE TS NN

TR Y ERE T I TN NN NS NN

s el L | STATIN 4

RTCA | IPAC | | | TCB 1 ,..1.11, | FOVTING TCB ADORESS

DISCONNECT STATION MACRO (CDST$)

This macro allows a user to disconnect a communications task from a station.

CDST$ Macro Action

CDST$ checks for configured station number and the legality of the disconnect request.

If they both check out, the macro performs the disconnect and returns to the caller.
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Macro Format

Location Ope ration Operand

[symbol] CDST$ station address pointer,
error return address,
routing tcb address pointer

where:
symbol — Optional
Is the symbolic label of the macro instruction.
station address pointer
Is the address of a word that contains the station number.
error return address

Is the address to which control is returned if an error is found during the
processing of the macro call,

routing tcb address pointer

Is the address of a word that contains the address of the Routing TCB that
presently marks the connection of the user's communications task with the
specified station.

Normal Return

Control is returned to the caller, at the instruction following the CDST$ macro, after

the user's communications task has been disconnected from the specified station.

Error Return

Control is returned to the error return address specified in the CDST$ macro with

the error code in the A-register when any of the following errors are detected:

A-register

Contente
(Decimal) Error Condition
1 The station is not configured
2 The station is not connected to this
communications task
3 Input pending

Macro Action

A test is made to see if the station is configured. If it is not, the A-register is set
to 110 and control is returned to the caller at the error return address. If the station is con-
figured, a test is made to see if the station can be disconnected. If not, the A-register is

set up appropriately and control is returned to the caller at the error return address.
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If the disconnect request is allowable, the disconnect is made, and control is returned

to the caller at the normal return.

Out-Line Parameter List

station address pointer
error return address
routing tcb address pointer

Word No. Operation Operand
0 DAC
1 DAC
2 DAC

where:

Parameter in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples:

The example below illustrates the use of an in-line parameter list.

LOCATION| |OPERATION OPERAND FIELD COMMENTS
] 6|78 W16 3132
L | 1GSTR | PoERAR RTEA
N et | T .l PETURN
.Jlll L i 111 i 11§ i1 3111 1 1t
.Jllll L1 il | 111
'll.IJl 111 ¢ 311 L i1t o111t 1t 1
ERAL | o i, | ERROR RETVRN
L1 1.1 l-lllll | I Y Y L1l
1111 I-lllll S | L1l
I L1 ! | Ll i1 3111 il
e | N | T
'llll I I | 1 1 L1111 i |
.llll 1 1) ¢ 11 14111 611119 111
vlsllll polCllll lllJlllllll i
erclAll ’jﬁ L1 e’;cgl 1§11 1 L1
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The following example illustrates the use of an out-line parameter list.

LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 6718 4hel16 3132

41 Ll LIDEJLJJ PILI l’lllJJlJlllll

JL 11 1 cPlsl7’lll (xl)Jllllllllllll

T e Lty | NORMAL RETURN

.lllll L bl 11 I O O O T Y O T I O

e T | T

'lllLl 11 L1 i} I T T Y OO 00 T O I T e

ERAD, s i [ ERReR RETURN

'lllll L 111 | T T N T T T A |

'lllll 111 Ll | NS T O O O O I |

PLT! | PAC | ¥R i

Li 1 1.1 ”lcllll F OO 0 I N O T 0 0 I I W POINI'Eﬁ 7o S'TAT/’N ADDPESS
|| Dl‘lcllLl elnc Y 1 O 1 O O I I | /?ol/leG 7.Cd AODPES-S
| 111111 | N O N O O I O

.lllll Lt 111 1 S T T T O T O O |

'Illll Lil 114 0 VO T N O T T T T I O

lsllll quq [ lllllllllll | O | S‘fl‘r/pﬂ /

klrlcﬂll Pﬁlcl 111 llclql | N Y A | Pour/NG 7-Cd AoﬂP‘SJ

RECEIVE MACRO (CRECS$)

This macro allows a user's communications task to receive information from a station

in communication buffer format or receive output status concerning a station.

CREC$ Macro Action

CRECS$ checks the legality of the connection.

data or output status is next to be processed, and stores the appropriate information in the

user specified locations.

Then, the macro returns to the caller at the normal return, the

error return, or the special return.

If legal, it determines whether input



Macro Format.

Location Operation Operand

[symbol] CRECS$ station address pointer,
error return address,
buffer address pointer,
range address pointer,
status address pointer,
routing tcb address pointer,
special return address

where:
symbol — Optional
Is the symbolic label of the macro instruction.
station address pointers
Is the address of a word where the system stores the station number.
error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

buffer address pointer

Is the address of a word where the system stores the address of the first
word of data input.

range address pointer

Is the address of a word where the system stores the number of bytes of
data that have been input.

status address pointer

Is the address of a word where the system stores the status of the input
or output data. The status that is returned to the user's communications
task when input data is detected has the following format:

bit 1 =1 forced termination of this message

bit 2 = inter-character time-out has occurred
bit 3 = missing SOM sequence
bit 4 = missing EOA sequence
bit 5 = duplicate SOM sequence detected
bit 7 =

bit 8 =

1
1
1
1
bit 6 =1 duplicate EOM sequence detected
1 characters are missing in this message unit
1 overrun was detected
1

bit 9 = parity errors in this message unit
bit 10=1 a stuck tape condition was detected
bit 11-14 spare (not used set to zero)

bit 15 = 1 EOM sequence detected

bit 16 = 1 open character(s) in the message unit

The status that is returned to the user's communic-tions task when

output status is detected has the following format:
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bit 1

"
o

message unit identified by the sequence number was successfully
delivered to the specified station.

=1 message unit identified by the sequence pumber could not be delivered
to the specified station.

bits 2-13 Spare

bits 14-16 sequence number given by the user's communication task in a
Send or Reformat and Send macro call

routing tcb address pointer

Is the address of a word that contains the address of the routing TCB that
marks the connection of the user's communications task with the sending
station.

special return address

Is the address to which control is returned if special conditions are found
during the processing of the macro call.

Normal Return -~

Control is returned to the caller, at the instruction following the CREC$ macro, when
input data has been detected in the processing of the macro call. Thus the status parameter

reflects input status.

Error Return

Control is returned to the error return address specified in the CREC$ macro with

the error code in the A-register when the following error is detected:

A-register
Contents
{Decimal) Error Condition
1 The Routing TCB address does not match the Routing TCB

that marks the connection of the station that is currently
being processed.

Special Return

Control is returned to the special return address specified in the CREC$ macro
with the error code in the A-register when any of the following special conditions are

detected.

A-register

Content

{Decimal) Special Condition
1 No more data or output status is currently available.
2 Output status has been stored in the status parameter.
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Macro Action

A check is made to determine if the station to be processed next is connected to the
user's communications task. If not, the A-register is set to 1

to the caller at the error return address.

10

and control is returned

If there are no more entries to process, the

A-register is set to 110 and control is returned to the caller at the special return address.

If the next entry is output status, the status and station number are stored, the A-register

is set to 210, and control is returned to the caller at the special return address.

If the next entry is input data, the status buffer address, range and station number

are stored.

Out-line Parameter List

Control is then returned to the caller at the normal return.

station address pointer
error return address
buffer address pointer
range address pointer
status address pointer
routing tcb address pointer
special return address

Word No. Operation Operand
0 DAC
1 DAC
2 DAC
3 DAC
4 DAC
5 DAC
6 DAC
where:

Parameters in the out-line parameter list are the same as those described
above for the in-line parameter list.

Examples:

The example below illustrates the use of an in-line parameter list.
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The following example illustrates the use of an out-line paramete r list.

LOCATION| [OPERATION OPERAND FIELD COMMENTS
1 6718 uhd16 3132
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RECEIVE AND REFORMAT MACRO (CRARS)

w

This macro allows a user's communications task to receive information from a

station in peripheral buffer format or receive output status concerning a station.

CRAR$ Macro Action

CRARS$ checks the legality of the connection. If legal, it determines whether input
data or output status is next to be processed. If input, the macro checks to determine if the
peripheral buffer is large enough to accommodate the input data. Whether input or output,
the macro stores the appropriate information in the user specified locations, and returns to

the caller at the normal return, the error return, or the special return.

Macro Format

Location Operation Operand

[symbol] CRARS$ station address pointer,
error return address,
buffer address pointer,
buffer size address pointer.
status address pointer,
routing tcb address pointer,
special return address

where:

symbol — Optional

o

Is the symbolic label of the macro instruction.

station address pointer

Is the address of a word where the system stores the station number,

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.
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buffer address pointer

Is the address of a word that contains the address of a peripheral buffer
where the system stores input data. The size in words of the peripheral
buffer is assumed to be in the word preceding the address given for the
buffer.

huffer size address pointer
Is the address of a word that contains the size of the buffer (in words).

status address pointer

. Is the address of a 2 word area where the system stores the status of the in-

put or the input or output data.

The status that is returned to the user's communications task when input
data is detected has the following format:

word 1
bit 1 = 1 forced termination of this message
bit 2 = inter-character time out has occurred

bit 3 = missing SOM sequence

1
1
bit 4 = 1 missing EOA sequence
1
1

bit 5 = duplicate SOM sequence detected
bit 6 = 1 duplicate EOM sequence dete cted
bit 7 = 1 characters are missing

bit 8 = 1 overrun detected

bit 9 = 1 parity errors detected

bit 10 = 1 stuck tape condition detected

bit 11 - 14 Spare (not used)

bit 15= 1 EOM sequence detected

bit 16= 1 open characters detected ’
word 2 The number of words actually input.

The status that is returned to the user's communications task when
output status is detected uses only 1 word and has the following format.

bit 1 = 0 the data identified by the sequence number was successfully
delivered to the specified station.

bit1 = 1 the data identified by the sequence number could not be delivered
to the specified station.

bits 2-13 Spare
bits 14-16 sequence number given by the user's communications task in
a CSND$ or CRAS$ macro call.
routing tcb address pointer

Is the address of a word that contains the address of the Routing TCB that
marks the connection of the user's communications task with the sending
station.

special return address

Is the address to which control is returned if special conditions are found during
the processing of the macro call.
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Normal Return

Control is returned to the caller, at the instruction following the CRAR$ macro, when

~~
input data has been detected in the processing of the macro call,, Thus the status param-
eter reflects input status.
Error Return
Control is returned to the error return address specified in the CRAR$ macro with
the error code in the A-register when the following error is detected:
A-register -
Contents
(Decimal) Error Condition
1 The Routing TCB address does not match the Routing *
TCB that marks the connection of the station that is
currently being processed.
Special Return
Control is returned to the special return address specified in the CRAR$ macro with
the error code in the A-register when any of the following special conditions are detected:
~
A-register
Contents
{Decimal) Special Condition
1 No more data or output status is currently available,
2 Output status has been stored in the status parameter.
3 The peripheral buffer was not large enough to store the
input data in. The X-register contains the difference
(in words) between the input data size and the given size,
Macro Action
A check is made to determine if the station to be processed next is connected to the *
user's communications task. If not, the A-register is set to 110 and control is returned
to the caller at the error return address. If there are no more entries to process, the *
A-register is set to 110 and control is returned to the caller at the special return address.
If the next entry is output status, the status and station number are stored, the A-register is .
set to 210, and control is returned to the caller at the special return address.
If the next entry is input data, a check is made to see that the peripheral buffer is
~~

large enough to accommodate the input data. If not, the A-register is set to 310 and the
X-register is set to the difference in words between the input data size and the peripheral

buffer size and control is returned to the caller at the special return address.
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If the peripheral buffer is large enough, the range and status are stored, the input

data is transferred to the peripheral buffer and control is returned to the caller at the

normal return.

Out-Line Parameter lList

Word No. Operation

Operand

DAC
DAC
DAC
DAC
DAC
DAC
DAC

N W N ~O

where:

station address pointer
error return address
buffer address pointer
buffer size address pointer
status address pointer
routing tcb address pointer
special return address

Parameters in the out-line parameter list are the same as those described above

for the in-line parameter list.

Examples

The example below illustrates the use of an in-line parameter list.
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The following example illustrates the use of an out-line parameter list.
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gRAD b= L i | ERROR RETURN

It 13 1 .l-l.l-lll | I 1 U Y O A A

T I T |

.lllll Ll 111 1y e 11l

SRAD | |omem T SPECIAL RETURN
Ry w i | TR TN TR RN

pere leac IR

T (‘lql” T STATION POINTER

Ll pac L ERAR L | ERROR RETURN ADORESS
CaaadbAe B i |BYFFER POINTER
Caallese LIBSIR L | BUFFER SIZE

L1t 1t Dlﬁcllll ’;nlllllllllllll SrAr‘,sP’/ﬂrER
aaaAS L TRTCA L i | ROVTING TCE PLPOINTER
o Ae  TPRAR L i | SRECAL RETURN ADIRESS
.lllll el Ll e e 1iel 11

'lllll 104111 L it rirertr i1

R 1 | STATION STORED HERE
ss1z | PEC L 110 i BUFFER S/ZE STOREY HERE
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LOCATION| JOPERATION OPERAND FIELD COMMENTS
] sl7|s uhsi6 3132

7 BSZ, L A | STaTes SToRED HERE
R7TCA | IbAql.. RTCB |\ iy, | ROSTING TCE ALPRESS
8. .. llbae  |Fre, L | PornrER 1o BuFFER

1ttt il 1 FU O A

L IR R | BUFFER

SEND MACRO (CSND$)

This macro allows a user's communications task to data in communications buffer

format to a station.

CSND$

Macro Action

CSND$ checks for configured station number and connected station number.

deposits the data on the appropriate output queue and returns to the caller.

Macro

Format

Location Operation Operand

[symbol] CSND$ station address pointer,

error return address,

buffer address pointer,

send parameter address pointer,
routing tcb address pointer

where:

symbol — Optional
Is the symbolic label of the macro instruction.
station address pointer

Is the address of a word that contains the station number to which the
user's communications task wants to output a message unit.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

buffer address pointer

Is the address of a word that contains the address of the first word of the
message unit to output.

send parameter address pointer

Is the address of a word that contains the various options available to the
user's communications task concerning output of data to a station. The
parameter has the following format:

7-17
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bitl =1

= 0
bit2 = 1
bit3 = 1

=0
bit4 = 1
bit 5 - 11
bit 12 = 1
bit 13 = 1
bit 14 - 16

Send ETX
Send ETB

Return output status when the message unit has been
successfully transmitted or not.

The status is returned in a Receive or a Receive and
Reformat macro call.

Requeue the message unit on a terminal error.
Release the message unit to free storage on a terminal error.

The message unit is a test message. A test message is given
top priority and is released if not successfully transmitted.

Spare

Physically disconnected the terminal after the message unit
has been successfully transmitted. This bit is effective only
if the terminal is attached to a switched line.

De-select the terminal after the message unit has been success-

fully transmitted.

Sequence number.

routing tcb address pointer

Is the address of a word that contains the address of the Routing TCB which
marks the connection of the user's communications task with the specified

station.

Normal Return

Control is returned to the caller, at the instruction following the CSND$ macro,

when the message unit has been successfully delivered to the specified station's output queue.

Error Return

Control is returned to the error return address specified in the CSND$ macro with

the error code in the A-register when any of the following errors are detected:

A-register
Contents
(Decimal

1
2
3
4

Error Condition

The station is not configured
The station is not operational but the message is queued
The station is not connected to this communications task

The size of the message unit is too large. The X-
register contains the difference in bytes

The format of the message unit is illegal.

s
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Macro Action

A check is made to determine if the station specified is configured. If not, the
A-register is set to 110 and control is returned to the caller at the error return address.
If the station is configured, a check is made to see if the station is connected to the
specified user's cornmunications task. If not, the A-register is set to 310 and control is
returned to the caller at the error return address. If the station is connected, a check
is made to see if the message unit is too large. If it is too large the A-register is set
to 410, the X-register is set to the difference (bytes), and control is returned to the

caller at the error return address.

If the message unit size is legal, an attempt is made to deliver the message unit to
the specified station. If the station is not operational, the A-register is set to 210 and
control is returned to the caller at the error return address. If the format of the mes-
sage unit is illegal, the A-register is set to 510, and control is returned to the caller at
the error return address.

If the station is operational, control is returned to the caller at the normal return.

Qut-Line Parameter List

Word No. Operation Operand
0 DAC station address pointer
1 DAC error return address
2 DAC buffer address pointer
3 DAC send parameter address pointer
4 DAC routing tcb address pointer
were:

Parameters in the out-line parameter list are the same as those described above

for the in-line parameter list.

Examples
The example below illustrates the use of an in-line parameter list.

LOCATION| IOPERATION OPERAND FIELD COMMENTS
! 6j718 Mhs16 3132

L | BN |5 AP B 305 RTEH

b i i, | vORMAL RETVRN
v | T | T
e | TN | Y
ERAD, I o i iuuiiiiiy, | ERROR REFLRN

L L1t -l.l-l-lll L1110 p 11 8d1el

Sl BES s | STATION 4
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- piAlqlll q"fflﬂllllnlll POINTER To BUFFER
slpl L W EEN Ilylolololz RN N SENP £TX, RETURN STATUS SEQ- nNo.7
TCA | BAS ncﬁJllnnlunl RovriNG TCc8

The following example illustrates the use of an out-line parameter list.

{OCATION| JOPERATION OPERAND FIELD COMMENTS
1 (7|8 hsfi6 3132

R L [

o i | HORMAL RETVRN

R T |

ERAL iz~ oIl v ERROR RETURN

IR s wwEUN A IR U TN RN RE R

pe7, 1A B a0 | STATION

i rqlc““ qplglp“lluul“l ERROR RETURN ADDRESS
T . A Y- GBUFFER POINTER

i bl o 1 T STATUS POINTER

o PAC L LRTEA i ROVTING TCB POINTER
T | T |

.llllL 11l Ll ire il

.lllll 111111 P T O O O I |

S, e i STATION [/

8. ..\ IIBYFE i |PUNTER TO BUFFER
sp, . lber Nl¥eeeT i\ | TEND ETX, RETVRA S7ATYS SEQ.No. 7
RTCA | lpﬁlc““ B8 00 |ROVTING T7C8

REFORMAT AND SEND MACRO (CRAS$)

This macro allows a user's com

buffer format.

munications task to send data to a station in peripheral
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CRAS$ Macro Action

CRAS$ checks for configured station number, a connected station number, and an
oversize buffer. If there are no problems, it reformats the peripheral buffer, deposits

the reformatted data on the appropriate output queue, and returns to the caller.

Macro Format

Location Operation Operand

[symbol] CRAS$ station address pointer,
error return address
buffer address pointer,
buffer size address pointer,
send parameter address pointer,
routing tcb address pointer

where:
symbol — Optional
Is the symbolic label of the macro instruction.
station address pointer

Is the address of a word that contains the station number to which the
user's communications task wants to output a peripheral buffer.

error return address

Is the address to which control is returned if an error is found during the
processing of the macro call. '

buffer address pointer

Is the address of a word that contains the address of the first word of data
in the peripheral buffer.

buffer size address pointer

Is the address of a word that contains the size of the peripheral buffer.
The size given is assumed to be in words (not bytes). .

send parameter address pointer

Is the address of a word that contains the various options available to the
user's communications task concerning output of data to a station. The
parameter has the following format:

bit 1 = 1 Send ETX
= 0 Send ETB

bit 2 = 1 Return output status when the message unit has been successtully
transmitted or not, the status is returned in a Receive and Re-
format macro call.

bit 3 = 1 Requeue the message unit on a terminal error.

= 0 Release the message unit to free storage on a terminal error.

bit4 = 1 The message unit is a test message. A test message is given

top priority and is released if not successfully transmitted.
bit 5 = 1 Queue the message unit even if the station is not operational.
bits 6-11 Spare
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bit 12 =1 Physically disconnected the terminal after the message unit has
been successfully transmitted. This bit is effective only if
the terminal is attached to a switched line.

bit 13 =1 De-select the terminal after the message unit has been successfully
transmitted.

bit 14-16 Sequence Number.

routing tcb address pointer

Is the address of a word that contains the address of the Routing TCB that
marks the connection of the user's communications task with the specified
station.

Normal Return

Control is returned to the caller, at the instruction following the CRAS$ macro,
when the peripheral buffer has been successfully delivered to the specified station's output

queue.

Error Return

Control is returned to the error return address specified in the CRA$ macro with the

error code in the A-register when any of the following errors are detected:

A-register
Contents

(Decimal) Error Condition

1 The station is not configured.

2 The station is not operational.

3 The station is not connected to this communications task.
4

The size of the peripheral buffer is too large. The X-
register contains the difference in words.

Macro Action

A check is made to see if the station specified is configured. If not, the A-register

is set to 110 and control is returned to the caller at the error return address. If the

station is configured, a check is made to see if the station is connected to the specified

user's communications task. If not, the A-register is set to 310 and control is returned

to the caller at the error return address.

If the station is connected, a check is made to see if the peripheral buffer is too large.

If it is too large, the A-register is set to 4 the X-register is set to the difference

10’
(words) and control is returned to the caller at the error return address. If the peripheral
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buffer size is legal, the buffer is reformartted into communications buffer(s) and an attempt

is made to deliver the communications buffer(s) to the specified station. If the station is

not operational, the A-register is set to 2,  and control is returned to the caller at the error

return address.

normal return.

Out-Line Parameter List

Word No.

Operation

10

If the station is operational, and control is returned to the caller at the

Operand

N WO

whe re:

DAC
DAC
DAC
DAC
DAC
DAC

station address pointer

error return address

buffer address pointer

buffer size address pointer
send parameter address pointer
routing tcb address pointer

Parameters in the out-line parameter list are the same as those described above

for the in-line parameter list.

Examples

The example below illustrates the use of an in-line parameter list.

LOCATION| JOPERATION OPERAND FIELD COMMENTS
1 6§718 Whsi16 31132
oo | FRASR | 152 £RAD 8588120 5P| SRAD
e o iy, | HORMAL RETURN
e bes e I b s iy
RAL Il i i iia0, . | ERROR RETURN
T L e | Y
.1111 [ Y | T N T N T T 0 Y I O O )
Flllj qq.qjll lllllLLillllllll STAT/oN !/
SO, 1 BCT  |n¥o0e7 ., ., ., | ETX, RETURN S7ATVS , SEQ. Mo. 7
CA LS, llerel ., ., ., ., K |APPRESS oF POLTING TC&

L1 2 1

PAC |

T Y e

1

POINTER To BUFFER

8542

p&s

lqjllll

COUNT /N WoRDL S

14 1 LIt i Lt
| I I Ll L) L N O O 1 o worb °
|| I-llll NN SN WDPD /
L L 1§ 1] L1t )l B 1 T T 1 T T I | W’Roa
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The following example illustrates the use of an out-line parameter list.

LOCATIO?:I OPERATION OPERAND FIELD COMMENTS
1 61718 Upsllb 31|32

TR I B | AT

TR 1 2ot 1 [N

T o | T NORMAL RETURN

.lllll | I | [ A S O T O T O I W I

ERAD, | lm=== i | ERRER RETURN

' EEEEE B Lttt

Pll-l'fllll DIAIC'”H AT

Ly S i STATION

—
R

1 1111 ﬁlcllll ERAIDIIIIIIIIIIII £kRoe kETuﬁ” ADDP£SJ

L1l DIAIQIIL |8|||1|l|11111|1 BUFFER

e Pas i‘f-’x’.‘.u..““... BUFFER SIZE
ol eae TERTCA i PULTING TC8
‘lllll TEEER TN NI NE RN
T | T |

151111 pqulll 1,||111 EEENBEN STAT/ION /

so | ker 149007, EXT, RETURN STATUS » SEQ. No-7

—

@Tlcﬂl 1 DAC: 11l 1 lc 11 ROVTING TC8 ALPPESS

-
-
-
-

ﬁllll qﬁlll ﬂllllllllllll Polﬂffk 70 GUFFER

Blsillql quqlll Sllllllllllllll Opu/vr/” WoPDS

(| l-lllll Lt et iiiigl wokp o
Lt i l-lllll pla et it sil Worb /

-
Lt 11 111ty F I T O T T 0 A I O A | woepa

GET STATION STATUS MACRO (CGSS$)

This macro allows a user's communications task to obtain the status of a device, line,

or terminal associated with a station.
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CGSS$ Macro Action

CGSS$ checks for configured station number, obtains the specified status, and returns

to the caller.

Macro Format

Location Operation Operand

[symbol] CGSS$ station address pointer,
error return address,
association parameter address pointer,
status address pointer

where:
symbol — Optional
Is the symbolic label of the macro instruction.
station address pointer
Is the address of a word that contains the station number.
error return address

Is the address to which control is returned if an error.is found during the
processing of the macro call.

association parameter address pointer

Is the address of a word that contains the value of the association parameter.
This parameter tells the system what kind of status is desired. The kinds of

status that can be requested are:
0 - Terminal status is desired
1 - Line status is desired
2 - Device status is desired
status address pointer

Is the address of a word that the system stores the desired status in. The
status returned depends upon the setting of the Association Parameter.

If terminal status is deisred
bits 1-13 not used
bit 14 terminal on output hold (=1)
bit 15 terminal on skip poll (=1)
bit 16 terminal not operational (=1)

If line status is desired

bits 1-7 not used

bits 8 line active (=1)
bit 9 line open (=1)

bit 10 line disabled (=1)
bit 11 line looped (=1)
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bit 12 line output hold (=1)
bit 13 line polling disabled (=1)
bit 14 line physically disconnected (=1)
bit 15 line output queue not empty (=1)
bit 16 line stuck (=1)

If device status is desired
pits 1-12 not used

bit 13 Device looped (=1)

bit 14 Device on output hold {=1)
bit 15 Device on skip poll (=1)
bit 16 Device not operational (=1)

Normal Return

Control is returned to the caller, at the instruction following the CGSS$ fna.cro,

after the status has been fetched and stored by the system.

Error Return

Control is returned to the error return address specified in the CGSS$ macro with

the error code in the A-register when any of the following errors are detected:

A-register

Contents
(Decimal) Error Condition
1 The station is not configured.
2 The value of the association parameter is illegal.

Macro Action

A check is made to see if the station is configured. If it is not, the A-register is
set to 110 and control is returned to the caller at the error return address. If the statim
is configured, a check is made to see if the value of the association parameter is legal.
If it is not, the A-register is set to 210 and a control is returned to the caller at the
error return address.

If the value of the association parameter is legal, the desired status is fetched and

stored in the specified status location. Control is returned to the caller at the normal return.
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Qut- Line Parameter List

station address pointer

error return address

association parameter address pointer
status address pointer

Word No. Operation Operand
0 DAC
1 DAC
2 DAC
3 DAC
where:

Parameters in the out-line parameter list are the same as those described

above for the in-line parameter list.

Examples

This example below illustrates the use of an in-line parameter list.

LOCATION] JOPERATION OPERAND FIELD COMMENTS
1 6718 14}hsi16 31132

RN cnelsls|¢|1 S‘I’IEIkIAlDI, 1&’?’1817: L

o Peme N | NoRMAL RETLRN

.l 1 i1 Ll 111 | O T O Y T I N O O I

.lllll 1111 1.} L i3 B3 1811 113131t

IA’AD“ rauu ey L Lt L1111 |ERRR RETURN

o P ESET AN NN EE

.LJIII L1t t1l I O T T T T T 1 O I |

.Lllll Lit 1t | S 100 N T Y T O O IO O O O |

S, . teee 1 STATien 1

4P  lPREC 10 i | TERMINAL STATYS

”5171 | ’ilﬁcllll .l.l [ T T O O S A I | 57./47-”3 S'TﬂPED ”EPE

The following example

illustrates the use of an out-line parameter list.

LOCATION| IOPERATION OPERAND FIELD COMMENTS
1 6)718 Whe 16 31132

T 2.0 |

T I o N B L7 A

v Bree b s i i1y | NoRMAL RETVRN

e 1 T | T
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ERAD, | b= 1l i i1, | ERRIR RPETVRN

RN ENE N e SEEUENEINEEENE

PlLl-rl’ll pl«llll *.'.lllljilllllllll

i L RAG L S i s | STATION

Coaaal et L leral | ERROR RETURN

i IPA(!“LI AR i ASSOCIATION PARAMETER
T L T L AT T S7ATYS

I T | T

S, | BEG ittty | STATION |

4L’llll 4‘4111 lollllllllllllll 7‘.?”/”4‘ SrATUS
ST, PEC | S ittt il | STATUS S70RED HERE

CHANGE STATION STATUS MACRO (CCSS$)

or terminal associated with a station.

This macro allows a user's communications task to change the status of a device, line,

tions task is connected to the station at the proper level.

CCSS$ Macro Action

eter, and connection of proper level.

The change is allowed only if the user's communica-

CCSS$ checks for configured station, valid association parameter, valid change param-

the change request and returns to the caller.

Macro Format

station address pointer,

error return address,

association parameter address pointer,
change parameter address pointer,
routing tcb address pointer

Location Operation Operand
[symbol] CCsSs$
where:

symbol — Optional

Is the symbolic label of the macro instruction.

station address pointer

Is the address of a word that contains the station number.

7-28
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error return address

Is the address to which control is returned if an error is found during the
processing of the macro call.

association parameter address pointer

Is the address of a word that contains the value of the association parameter.
This parameter tells the system what kind of status change is desired. The
meaning of the association parameter is as follows:

0 - terminal status change is desired

1 - line status change is desired.

2 - device status change is desired.
change parameter address pointer

Is the address of a word that contains the value of the change parameter.
The value of the change parameter depends upon the value of the association
parameter.

If the association parameter is zero (terminal) the change parameter can
then equal:

0 - Poil Enable
1 - Poll Disable
2 - Select Enable
3 - Select Disable
If the association parameter is one (line), then the change parameter can equal:

0 - Line Enable

1 - line Disable

2 - Auto-Answer Enable }Switched Lines

3 - Auto-Answer Disable

4 - Line Loop

5 - Line Unloop

6 - Poll Enable

7 - Poll Disable Controller Line

8 - Line Output Enable

9 - Line Output Hold

10 - Link Enable Binary
Synchronous

11 - Link Disable Communications
Line Only

If the association paramter is 2 (device), then the change parameter can equal:
0 - Device Enable

- Device Disable

- Line Enable

Link Disable }

Binary Synchronous
Device Only

1
2
3
4 - Device Loop
5

} Certain Devices Only

Device Unloop
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- Poll Enable
Poll Disable

6
7
8 - Output Enable
9 - Output Disable

Routing tcb address pointer

Is the address of a word that contains the address of the Routing TCB that
marks the connection of the useér's communications task with the specified
station.

Normal Return

Control is returned to the caller, at the instruction following the CCSS$ macro, after

the processing of the change request has been started.

Error Return

Control is returned to the error return address specified in the CCSS$ macro with

the error code in the A-register when any of the following errors are detected:

A-register
Contents

(Decimal) Error Condition
1 The station is not configured.
2 The value of the association parameter is illegal.
3 The station is not connected to this communications task.
4 The station is connected to this communications task on a

level lower than the change level desired.

5 The value of the change parameter is illegal.

Macro Action

A check is made to see if the specified station is configured. If not, the A-register
is set to 110 and control is returned to the caller at the error return address. If the
station is configured, a check is made to see if the values of the association and change
parameters are valid. If not, the A-register is set to 210 or 510 and control is returned
to the caller at the error return address. If the values of the association and change param-
eters are valid, a check is made to see if the user's communications task is connected on a
level consistent in the change request. If not, the A-register is set to 410 and control is re-
turned to the caller at the error return address. If connected, a check is made to see if the
station is connected to this communication task. If not, the A-register is set to 310 and con-
trol is returned to the caller at the error return address.

If the station is connected at a level consistent with the change request, the change

request processing is started and return is made to the caller at the normal return.
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Out-Line Parameter List

Word No. Operation Operand
0 DAC station address pointer
1 DAC error return address
2 DAC association parameter address pointer
3 DAC change parameter address pointer
4 DAC routing tcb address pointer
where:

Parameters in the out-line parameter list are the same as those described

above for the in-line parameter list.

Examples

The example below illustrates the use of an in-line parameter list.

LOCATION| |OPERATION OPERAND FIELD COMMENTS
1 6l7l8 116 3132

Loy | FESSE | B ERAR AP Lo RTEIA

oo e i, | AoRmar RETVRN

Ty i TR | TN TN TR,

RAD  deeem L sy, | ERROR RETURN

o e e g

l.S'llll pqu“l 1IIlllllllllllll STATION (

4P e i, [ 4wE STATUS CHANGE
cn“‘ ‘f’.c..n A LINE ENABLE

ereA |lpac  {Rreg ..., | mvTinG TcE 4vopEsS

The following example illustrates the use of an out-line parameter list.

LOCATION? JOPERATION OPERAND FIELD COMMENTS
1 6(718 Ups16 31132

L1y Llolxllll P‘l-rllllllllllllll

Laaty lclslnll (x)llllllilljill

L L 1 LI

L1 i |

NORMAL RETURN

I O O Y O A A I

I |

|

W T T T T Y O A I I I

AGO2



-
gL | b ML i |ERROR RPETVRN

RN e Liietr sttty

ALt | PAS o R i

Ciaaa A S STATION

Ciaaa e | 1ERAR L L L ERRoR RETURN

- AT ASSOCIATION PARAMETER

o dbae e | CHANGE PARAMETER

11411 ﬁl(.llll erledlllllllllll pourl~67-c-8

111t 5 [ 00 U O T T O I

11111 111 114 Lior e et

S e L i | STATIN /

AR L PES o LINE STATUS OHANGE
Y TR | T Rl ENABLE

Tea bee llkTed i | ROVTING TS AODRESS

TERMINATE COMMUNLCATIONS TASK MACRO (CTMCS$)

This macro terminates a user's communicatons task further input data or output

status is received from a connected station.

CTMC$ Macro Action

The CTMC$ macro checks for configured station and valid connection. If they check out,

the macro resets a ''communications task is running' flag and exits to the Executive.

Macro Format

Location Operation Operand

[symbol] CTMC$ station address pointer,
error return address,
routing tcb address pointer

where:
symbol — Optional
Is the symbolic label of the macro instruction.
station address pointer

Is the address of a word that contains any station number that to which this
communications task is connected.
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error return address
Is the adaress to which control is returned if an error is found during the
processing of the macro call.

routing tcb address pointer

Is the address of a word that contains the address of a Routing TCB that
marks the connection of the user's communications task with the specified
station.

Normal Return

CTMCS$ exits to the Executive and control does not return to the caller.

Error Return

Control is returned to the error return address specified in the CTMC$ macro with

the error code in the A-register when any of the following errors are detected:

A-register
Contents
{(Decimal) Error Condition
1 The station is not configured.
2 The station is not connected to this communications task.

Macro Action:

A check is made to see if the station is configured. If not, the A-register is set to
110 and control is returned to the caller at the error return address. If the station is
configured, a check is made to see if the station is connected to the user's communications
task. If not, the A-register is set to 210 and control is returned to the user at the error

return address.

If the station is connected, exit is made to the Executive.

QOut-Line Parameter List:

Word No. Operation Operand *

0 DAC station address pointer

1 DAC error return address

2 DAC routing tcb address pointer
whe re:

Parameters in the out-line parameter list are the same as those described above
for the in-line parameter list.

Examples

The examples below illustrates the use of an in-line parameter list.
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LOCATION| |OPERATION OPERAND FIELD COMMENTS N
! /7|8 1ahs16 3132

o BTl | [ ERAR RTCA

E;RLAPH T 1 TN ERROR RETURN

| T |

T 1 T |

s ke e i [ STATION 0

RTCA | AC €8 ..., |ROVTING TCB ALORESS

The following example illustrates the use of an out-line parameter list.

LOCATION| |OPERATION OPERAND FIELD COMMENTS

1 67i8 W16 31132

o | EOX L RET

T 1 v A 1 T N

ERAD o= - ERROR RETURN —

[ A L P11yt N T O T N O O O O B |

PLTI |PAC, PR i

L I STATION

s LERAR L L | ERROR RETURN

S,,0bsc O i | STATION 0

RTCA | |IPAC | || BTCA | |, ..., |RovTING TCB ALORESS s
~~
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APPENDIX A
FREE MEMORY BLOCK PARAMETER PASSING TECHNIQUE

The format of the parameter passing technique used by FORTRAN under OS/700 when
using free memory blocks involves the TCB format, Parameter Block format, Parameter

format, and data structure.

TCB Format

Use of the free memory block parameter passing technique is designated whenever the

TCB has the following format:

Word Relative
Displacement Symbol Contents

ZTCBPI1 Must be zero.. This is parameter 1
in the SAC$, STS$, CTC$, CCAS,
or CCL#$ call.

ZTCBP2 Points to the first word of the block
containing the actual parameters.
This is parameter 2 in the SAC$, STSS,
CTC$, CCA$, or CCLS$ call.

Parameter Block Format

The block containing the actual parameters has the following format:

Word No. Contents
0 Reserved
1 Reserved
2 Parameter block size descriptor.

Bit Contents

1 Block release control.
0 = Release block to free
memory when done.

1 = Don't release block to
free memory when done.

2-8 Must be zero.
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Word No. Contents
Bit Contents

9-16 Parameter block size in number
of words (note, it is not ex-
pressed as a power of 2).

3 Parameter block descriptor.

Bit Contents

1-8 Reserved for parameter passing
technique type. Must be zero
(this is technique 0).

9-16 Number of data words in the
parameter block. This is a
count of the number of following
words which actually contain
parameter data.

4-N Parameter data.

Parameter Format

Each parameter in the parameter block has the following format:

Word No. Contents

0 Parameter descriptor.

Bits Contents

1-8 Reserved for parameter type.
Must be zero (this 18 type 0).

9.16 Number of data words in the
parameter. This count does
not include this word itself.

1 First word of actual parameter.

2 Second word of actual parameter (if
more than 1 word).

3 Third word of actual parameter (if
more than 2 words).
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Data Structure Diagram

TCB

0

Pointer to Parameter Block

MBZ = Must be zero.

Parameteér Block

Reserved

Reserved

R MBZ block size
MBZ no. data words
MBZ no. para. words

word 1 parameter 1

MBZ no, para. words

word 1 parameter n

end of block

v
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Parameter Block Example

As an example of the use of the free memory block parameter passing technique, the
following parameter block would be passed by the Start Activity Utility if the operator types
in /SA ABC,,, 10,'123,UVWXYZ (CR).

Octal
Word No. Contents Meaning
0 0 Reserved
1 (V] Reserved
2 20 16 Word Block, to be returned
3 10 8 words of data
4 1 1 word for Parameter 1
5 12 Decimal 10 X
6 1 1 word for Parameter 2
7 123 Octal 123
8 3 3 words for Parameter 3 »
9 152726 uv
10 153730 wX
11 154732 Yz
12 Unused
13 Unused N
14 Unused
15 Unused

[
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APPENDIX B

PHYSICAL I/O GENERIC DEVICE TYPE ASSIGNMENTS

Type No.

10
11
12

13

Generic Device Type

KSR

Reserved

High-Speed Paper Tape Reader
High-Speed Paper Tape Punch
Reserved

Card Punch

Card Reader
Fixed Head Disk Subsystem

Remavable Disk Subsystem
Line Printer

Magnetic Tape Subsystem
Reserved

ASR - Keyboard and Printer

ASR - Reader and Punch
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APPENDIX C
PHYSICAL I/O DATA MODE ASSIGNMENTS

Mode No. Data Mode
0 ASCII without Checksum
1 Binary without Checksum
2 Verbatim
3 ASCII with Checksum for High-Speed Paper Tape Reader/Punch

and ASR Paper Tape Reader/Punch Only

4 Binary with Checksum for High-Speed Paper Tape Reader/Punch
and ASR Paper Tape Reader/Punch Only
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The 1/O status block (Words 0-7) specified for a physical I/O request has Words 1,

3, 4 and 6 containing the following information upon I/O completion.

Word 1

Bit

APPENDIX D
PHYSICAL I/O STATUS BLOCK FORMAT

Interpretation

S O 0 N0 R w0

T e T ]
W N o=

14
15
16

The above described states are indicated if the appropriate bit is set.

Word 3

Word 4 contains the hardware status word which indicates the
error. If the hardware has two status words, the second is

returned in Word 6.

Reserved

Missed Interrupt

Data Not Ready

Device Disabled

Missed Data

Checksum Error

Parity Error

Format Error or Mode Error
Recovery Error or Control P
Protect Error

Reserved

End-of-File

End-of-Media or Range Error
Beginning-of-Tape or No Block

Device Busy

For input and output requests, this word contains the actual number of words trans-

ferred or received.

ber of files or reco

For space file and space record requests, this word contains the num-

rds spaced.
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Word 4

The interpretation of this word is indicated by bit 1 of Word 1.

Word 6

This word is used only for devices which have two hardware status words.

hardware status word is returned here if bit 1 in Word 1 is set.

The second
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APPENDIX E
PHYSICAL I/O DEVICE INFORMATION

KSR

The only legal physical I/O requests for the KSR are input (INP$) and output (OTPS$).
The only legal data mode for the KSR is 0 (ASCII).

When input is requested from the KSR, the characters that are input from the keybnard
are packed two characters per word and stored in the user's buffer. Characters are input
until the user's buffer is full or until a carriage return character is input from the keyboard.
The carriage return character is stored in the user's buffer. The following control characters

are checked on input and the action described is taken:

@ - Ignore last line input and start inputting a new line.

= - Ignore last character typed in.

Control P - Whenever a control P (CTRL-P) is received on a reserved device,
either of two actions may be taken:

. Current I/O in process will be terminated with the
appropriate bit set in the status word.

° If there is no I/O in process, then the special action
TCB will be scheduled. The device will not respond
to another CTRL-P until an I/O request is made on
that device.

Control-Shift-M Terminate input request and return end-of-file status
word.

When output to the KSR is requested, all of the data specified in the buffer must be
packed two characters per word and is output to the printer until the range count is exhausted.
Before starting the physical output, the first word of the buffer is examined for line spacing
control. If required, the necessary carriage control characters are set up. The second

byte of the first word of the caller's buffer is treated as follows:

Blank = Advance one line (insert CR, LF)
0 = Advance two lines (insert CR, LF, LF)
+ = Do not advance (no insert)
Other = Ignore character and advance one line (insert CR, LF)
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All other output carriage control is the user's responsibility and must be included in his

buffer.

The following is a description of the status information returned to the user when con-

trol is transferred to the user's I/O completion return:

Word 1 (Second Word) of I/O Status Block

Bit

10
11-13
14
15-16

The above described states are indicated if the appropriate bit is set.

Interpretation

Reserved

Data not ready

Missed interrupt

Reserved

Wrong mode

Control-P received during output
Reserved

Range error

Reserved

Word 3 (fourth word) of I/O Status Block

See Appendix D.

High Speed Paper Tape Reader

The legal physical I/O request for the high speed paper tape reader is input (INP$).
The legal data modes for the high speed paper tape reader are all of those listed in
Appendix C. When input is requested from the high speed paper tape reader, the data on
the paper tape is read until an X OFF character is reached.

in the user's input buffer.

will indicate the number of words stored in the user's input buffer.

The data read is then stored

The word count in Word 3 (fourth word) of the I/O status block

The following is a description of the status information returned to the user when con-

trol is transferred to the user's I/O completion return:
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Word 1 (second word) of I/O Status Block

Bit Interpretation
1-2 Reserved

3 Missed interrupt
4 Data not ready

5 Device Disabled
6 Reserved

7 Checksum error
8 Parity error

9 Format error

10 Recovery error
11-12 Reserved

13 End-of-File

14 Range error

15 No free memory available
16 Reserved

The above described states are indicated if the appropriate bit is set.

Word 3 (fourth word) of I/O Status Block

See Appendix D.

High Speed Paper Tape Punch

The legal physical I/O requests for the high speed paper tape punch are output (OTP$)
and end of file (EOF$). The legal data modes for the high speed paper tape punch are all of
those listed in Appendix C. When output is requested to the high speed paper tape punch, the
data in the user's output buffer is punched on the paper tape until the range count is exhausted.

The punching of the end of file characters is initiated only by an EOF$ request.

The following is a description of the status information returned to the user when con-

trol is transferred to the user's I/O completion return:

Word 1 (second word) of I/O Status Block

Bit Interpretation
1-2 Reserved

3 Missed interrupt
4 Data not ready
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Bit Interpretation

5 Device disabled —_~
6-9 Reserved

10 Recovery error

11-14 Reserved

15 No free memory available

16 Reserved

The above described states are indicated if the appropriate bit is set.

Word 3 (fourth word) of I/O Status Block

See Appendix D.

Card Reader and Card Punch

The legal physical I/O request for the card reader is input (INP$). The legal physical .
I/O request for the card punch is output (OTP$). The legal data modes for the card reader
and card punch are 0 (ASCII) and 1 (Binary).

When input is requested from the card reader, the data is input from 1 card and con-
verted, if the configurable conversion routines have been loaded in the system. The number N
of words stored in the user's input buffer will equal the range value unless the range value
exceeds the number of words read on a single card. In this case only the number of words

on the card are stored in the user's input buffer.

When output is requested to the card punch, the data in the user's output buffer is con-
verted if the configurable conversion routines have been loaded in the system. If the range
of the words to be output is greater than the number of words that can be punched on a single R
card, only one card will be punched, and the remaining words in the user's output buffer

will be ignored.

The following is a description of the status information returned to the user when con-

trol is transferred to the user's I/O completion return:

Word 1 (second word) of I/O Status Block -
Bit Interpretation

1 An error has occurred, the hardware status is in Word 4 ~~
2-4 Reserved
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Bit Interpretation

5 Device disabled

6-9 Reserved

10 Recovery error - an attempt to retry has resulted in
an error

11-12 Reserved

13 End-of-file - EOF detected, not an error condition

14-16 Reserved

The above described states are indicated if the appropriate bit is set.

Word 3 (fourth word) of I/O Status Block

See Appendix D.

Word 4 (fifth word) of I/O Status Block for Input Requests for the Card Reader
Device.

In addition to the status information returned in Word 1 of the I/O status block, the

following hardware status is always returned in Word 4 of the I/O status block.

1 2 3 4 12 13 14 156 16
A A ~ ~— ~ 1: ﬂ'
ALWAYS=0
END—OF—FILE INDICATOR
END—OF—-CARD INDICATOR DATA ACCESS ERROR INDICATOR
READY INDICATOR ——— VALIDITY INDICATOR
BUSY INDICATOR

CYCLE INDICATOR

Word 4 (fifth word) of I/O Status Block for the Card Reader/ Punch Device

In addition to the status information returned in Word 1 of the I/O status block, the

following hardware status is always returned in Word 4 of the I/O status block.
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Bit Condition Tested Bit Condition Tested

1 Controller Busy 9

2 Ready 10 Unused

3 End of Card 11

4 12 Punch Check Error
5 13 Read Check Error
6 Unused 14 Validity Error

7 15 Data Access Error
8 16 Read End of File

Fixed Head Disk Subsystem

The only legal Physical I/O requests for the fixed head disk are input (INP$) and out-

put (OTP$). The data mode (see Appendix C) does not apply to the fixed head disk, but the

data mode specified in the DCB for I/O requests for the disk must be in the range from 0

to 4.

When input is requested from the fixed head disk, the data input from the disk and

stored in the user's input buffer will be determined by the range value or the length of the

physical disk record. If the range value is less than or equal to the physical disk record,

the number of words stored in the user's input buffer is determined by the range value. If

the range value is greater than the physical disk record length, the number of words stored

in the user's input buffer is determined by the length of the physical disk record.

When output is requested to the fixed head disk, the range value must not exceed the

physical disk record length. The data output to the disk from the user's output buffer is

determined by the range value.

The following is a description of the status information returned to the user when con-

trol is transferred to the user's I/O completion return.

Word 1 (second word) of 1/0O Status Block

Bit Interpretation

1 An error has occurred, the hardware status is in
Word 4

2-16 Reserved

The above described states are true if the appropriate bit is set.
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Word 3 (fourth word) of I/O Status Block

See Appendix D.

Word 4 (fifth word) of the I/O Status Block

The hardware status is always returned in Word 4 of the I/O status block.,

Bit Condition Tested
1 Operational
2 Busy
3 Active
4 Check byte error
5 Time out error
6 Device not active error
7 Write protect error
8 Access error
9 Bus parity error
10 Device zero active
11 Device one active
12 Device two active
13 Device three active
14 Not used
15 Device going active interrupt
16 Busy reset interrupt

Removable Disk Subsystem

The only legal physical I/O requests for the removable disk are input (INP$) and out-
put (OTP$). The data mode (see Appendix C) does not apply to the removable disk but the
data mode specified in the DCB for I/O requests for the disk must be in the range from 0
to 4.

When input is requested from the removable disk, the data input from the disk and
stored in the user's input buffer will be determined by the range value or the length of the
physical disk record. If the range value is less than or equal to the physical disk record,
the number of words stored in the user’'s input buffer is determined by the range value, If
the range value is greater than the physical disk record length, the number of words stored

in the user's input buffer is determined by the length of the physical disk record.
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When output is requested to the removable disk, the range value must not exceed the
physical disk record length. The data output to the disk from the user's output buffer is

determined by the range value.

The following is a description of the status information returned to the user when con-

trol is transferred to the user's I/O completion return:

Word 1 (second word) of I/O Status Block

Bit Interpretation

1 Word 4 contains the hardware status word which
indicates the error

2 Reserved

3 Missed interrupt
4-15 Reserved

16 Device busy

The above described states are indicated if the appropriate bit is set.

Word 3 {fourth word) of I/O Status Block

See Appendix D.

Word 4 (fifth word) of I/O Status Block

77 .
1234567/8%105111213141516
s 9V

I_ End-of-Record Mark Found
Error, OR of bits 3—7 and 1114
Data Transfer Rate Failure
Checksum Error
Data Unsafe (Inconsistency in internal logic, such as read and write

at the same time or erase with detent; refer to the hardware manual
for complete list of data unsafe conditions)

— Write Operation requested while in protect mode

— Seek Error (Attempt to seek track outside — 1 to 202 limits)

'— Requested Unit Not Available

— Heads Not Loaded on Selected Unit

L— Attempt to Format over Index Mark

L Requested Address Not Found

'— Data Ready for Transfer

—— Controlier Busy
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In addition to the software status returned in Word 1 of the I/O status block, the follow-
ing hardware status is returned in Word 4 of the I/O status block whenever bit 1 of Word 1

is set and also whenever Word 1 is 0.

Line Printer

The only legal physical I/O request for the line printer is output (OTP$). The only
legal data mode for the line printer is 0 (ASCII). When output is requested to the line
printer, the characters that are to be output must be packed two characters per word, and
the first word must contain a control character which is right justified. If the range of the
words to be output is greater than one line on the line printer, only one line will be output,

and the remaining words in the user’s output buffer will be ignored.

The first word of the user's output buffer must contain an ASCII forms control character

right justified as follows:

SPACE 240 Advance one line

+ (PLUS) 253 No line advance

0 (ZERO) 260 Advance two lines

1 261 Advance to Top of Form

3 263 Advance according to Channel 3
4 264 Advance according to Channel 4
5 265 Advance according to Channel 5
6 266 Advance according to Channel 6
7 267 Advance according to Channel 7
H 310 Advance to Top of Form

If none of the above, advance one line is forced,

The following is a description of the status information returned to the user when con-

trol is transferred to the user's I/O completion return:
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Word 1 (Second Word) of I/O Status Blo_ck

Bit Interpretation
1 Word 4 contains the hardware status word which indicates

the error. If no error, this Bit = 0.

2-4 Reserved
5 Disabled
6-9 Reserved
10 Recovery error
11-16 Reserved

The above described states are indicated if the appropriate bit is set.

Word 3 (fourth word) of I/O Status Block

See Appendix D

Word 4 (fifth word) of I/O Status Block

In addition to the software status returned in Word 1 of the I/O status block, the follow-

ing hardware status is always returned in Word 4 of the I/O status block:

1 2 3 4 5 14 15 16

7/////////////

N~——’
ALWAYS 0 ALWAYS=0
\ CYCLE INDICATOR
VERTICAL FORMAT TAPE CHANNEL 2 (END OF FORM)
PAPER ADVANCING INDICATOR

READY INDICATOR

BUSY INDICATOR
Magnetic Tape

The Physical I/O requests for the magnetic tape are input (INP$), output (OTP$), end
of file (EOF$), space file (SPF$), space record (SPR$), rewind (RWD$), and unload (ULD$).
The legal data modes for the magnetic tape are 0 (ASCII), 1 (Binary), and 2 (Verbatim).
Binary mode specifies that 16 bits of each word are to be transferred. Verbatim mode

specifies that the high order 12 bits of each word are to be transferred.

When input is requested from the magnetic tape, one record is read from the magnetic
tape and the data is stored in the input buffer. The range value must be greater than or equal

to the record that is to be read from the magnetic tape. If the range value is less than the
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physical magnetic tape record, the user will get the parity error indicator set in the I/0
status block. If the data mode specified was ASCII, the data read from the magnetic tape is

converted to ASCII and stored in the user's buffer.

When output is requested to the magnetic tape, all of the data in the user's output buffer
will be output to the record on the magnetic tape. If the data mode specified was ASCII, the

data in the user's output buffer is converted to BCD before being output to the magnetic tape.

If the end of the tape or the beginning of the tape is detected before the specified number
of files to be spaced has been reached when processing a SPF$ request, the spacing of the
files is not continued. The number of files actually spaced is return in Word 3 of the I/O status

block.
If the end of the file is detected before the specified number of records to be spaced has
been reached when processing a SPR$ request, the spacing of the records is not continued.

The number of records actually spaced is returned in Word 3 of the. I/O status block.

The following is a description of the status information returned to the user when control

is transferred to the user's I/O completion return:

Word 1 (second word) of I/O Status Block

Bit Interpretation
1-2 Reserved
3 Missed interrupt
4 Reserved
5 Device disabled
6-7 Reserved
8 Parity error
9-10 Reserved
11 Protect error
12 Reserved
13 End-of-file
14 End-of-tape
15 Beginning of tape
16 Device busy

The above described states are indicated if the appropriate bit is set.
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Word 3 (fourth word) of I/O Status Block

See Appendix D

ASR Keyboard and Printer

The physical I/O requests, the mode, and the control characters, etc., for the ASR
keyboard and printer are the same as described above for the KSR. The only difference is that
bit 15 in Word 1 (second word) of the I/O status block will be set if there are no free memory

blocks available for the ASR device driver to use.

ASR Reader and Punch

The legal physical I/O request for the ASR Reader is input (INP$). The legal Physical
1/0 requests for the the ASR punch are output (OTP$) and end of file (EOF$).

The legal data modes for the ASR reader and punch are all of those listed in Appendix

When input is requested from the ASR reader, the data on the paper tape is read until
an X OFF character is reached. The data read is then stored in the user's input buffer. The
word count in Word 3 {fourth word) of the I/O status block.will indicate the number of words

stored in the user's input buffer.
When output is requested to the ASR punch, the data in the user's output buffer is punched
on the paper tape until the range count is exhausted. The punching of the end-of file character

is initiated only by an EOF$ request.

The following is a description of the status information returned to the user when control

is transferred to the user's I/O completion return.

Word 1 (second word) of I/O Status Block

Bit Interpretation
1-2 Reserved
3 Missed interrupt
4 Device not ready
5-6 Reserved

Checksum error

-3

Parity error

Mode error or format error

O
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10 Control-P received during printer output

11-12 Reserved

13 End-of-file

14 Range error

15 Free memory not available
16 Reserved

Word 3 (fourth word) of I/O Status Block

See Appendix D.
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APPENDIX F
1
EXECUTIVE MACRO CALL ERROR RETURN CODE TABLE

Contents of

A-Register Error Conditions
0 The requested device was already RESERVed when another

RESERVE request was issued.

0 There were no blocks of free memory when a GBL$ request
was made.

0 The block size parameter specified in the RBL$ request was
illegal.

1 The "<Generic Device Type>' specified in the Device Control
Block is not configured for this system.

1 The block size parameter specified in the GBL$ request was
illegal.

1 A CCA$ or CCL$ request was issued to connect the Absolute
timer, but the Absolute Timer was not configured into the
system.

2 The requested device was already enabled when an Enable

request was issued.

2 A TYP$ or TPR$ request was issued but no messages could
be typed on the operator console because an OS/700 utility
reserved the operator console.

3 The ''<Logical Unit Number>'" specified in the Device Control
Block is not configured for this system.

3 A TPR$ request was issued but could not be acknowledge be -
cause the message table is full.

4 The ''<Data Mode='" specified in the Device Control Block 1s not
in the range O to 4, or is not a valid mode for the specified de-
vice.

4 A TYP$ or TPR$ request was issued and an error was en-

countered before or during the message output.

5 The number of words specified in the '<Range>'"' parameter
is less than 1 or more than 4095,

6 The number of records or files to be spaced is = 0.

1 .
Excluding Communication Macro Error Return Codes.
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Contents of
A-Register
7

10
11
12
13

14
15
16

17

18

19

20

21

22

23
24

Error Conditions

The function requested is illegal for the device specified
in the Device Control Block.

The requested device has not been previously reserved
under the '<User ID>" specified in the Device Control Block.

An Input request was issued for an Output only device.
An Output request was issued for an Input only device.
Not Used

A request was issued for a disabled device

A Reserve request was issued for the KSR (Generic Device
Type 0) or the ASR (Generic Device Type 12) and the "<Control
P TCB Address Pointer>'" was not specified in the parameter
list of the Reserve request.

The activity or file name was not found in the disc directory.
The activity or file name already exists in the disc directory.

The activity or file name cannot be added to the disc directory
because the disc directory is full.

The allocate request cannot be honored because all of the work
areas on disc are being used, or the disc segment number
specified in the Deallocate request was not the segment number
of the first segment of the work area to be deallocated.

A Disc Error occurred when transferring a file or activity to
or from the disc.

A Logical I/O request was issued for a file that was not pre-
viously Opened, a Put request was issued for a file that was
Opened in Input mode, or a Get request was issued for a file
that was Opened in Output mode.

An Open request was issued for a null file (a null file is a file
that is currently being created but has not been Closed), or the
"<Record Length Address>'' was not specified in the parameter
list of the Open request.

The "<Record Buffer Address=>" is not specified in the parameter

list of the Put request, or the "<Record Buffer Addsess>"" is not

specified in the parameter list of the Get request when the logical
record is greater than or equal to the physiczl disc record.

There is no activity area for the named activity (the main-memory
starting address given in the disc directory is not equal to the be-
ginning of any activity area), or the activity is too large to fit

into the allocated activity area (i.e., the activity ending address
exceeds the activity area ending address).

Unused

The device driver for the requested device is disc resident,
and the there was an activity area overrun error while loading
the device driver.
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Contents of

A-Register Error Conditions
25 The device driver for the requested device is disc resident,
and there was a disc read error while loading the device
driver.
26 The request device has a disc resident driver, and the device

was not previously Reserved by a RSV$ macro instruction.

no significance The parameter set type in the GSP$ request was out of range.

no significance A DCA$ or DCL$ request was issued, but the specified activity
or task was not in the clock queue.

no significance One of the parameters specified in the SDT$ request was out of
range.
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