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" PREFACE

This manual is the principal source of reference information for the real-time and botch processing features of CP-R
(i.e., job control commands, system procedures, 1/O procedures, program loading and execution, hordware inter-
rupt and software interface, and service processors). The purpose of the manual is to define the rules for using back-
ground processing, real-time features, hardware mapping, and virtual memory capabilities. Manuals offering other
levels of information regarding CP=R features are outlined below.

®  The Control Progrom for Real=Time (CP-R)/User's Guide, 90 30 B7, describes how to use the various batch and
real-time features that are basic to most installations. It presents the information in a semitutorial format that
offers the user o job-oriented approach to learning the features of the operating system.

®  The Control Program for Real~Time (CP-R/OPS Reference Manual, 90 30 86, is the principal source of reference
information for CP-R computer operators. It defines the rules for operator communication with the system (i.e.,

key-ins and messages) system start-up and initialization, job and system control, peripheral device handling,
and recovery procedures.

®  The Control Program for Real-Time (CP-R)/Systems Technical Manual, 90 30 88, describes the internal func-
tions of the operating system. It is intended for use with the listings supplied with each CP-R system for pur-
poses of system maintenance.

e The Availability Features (CP-R) Reference Manual, 90 31 10, describes the availability features that will
rapidly identify o system problem as to either hardware or software malfunction and then further define the
problem via software diagnostic criteria,

Information for the language and applications processors that operate under CP-R is also described in separate man-
vals. These manuals are listed in the Related Publications page of this manual.

xi



xii

COMMAND SYNTAX NOTATION

Notation conventions use:| in command specifications and exomples throughout this manuol ore listed below.

Notation

Description

lowercase letters

CAPITAL LETTERS

[]

Numbers and
special characters

Subscripts

Superscripts

Underscore

Ve

Lowercase letters identify an element that must be replaced with o
user=selected volue.

CRndd could be entered as CRAO3.

Capital letters must be entered as shown for input, ond will be printed as
shown in output.

DPndd  means "enter DP followed by the volues for ndd".

An element inside brackets is optional. Several elements placed one under
the other inside o pair of brackets means that the user may select any one or
none of those elements.

[KEYM]  means the term "KEYM" may be entered.

Elements placed one under the other inside a pair of braces identify a re-
quired choice.

[::] means that either the letter A or the value of id must be entered.

The horizontal ellipsis indicates that o previous bracketed element may be
repected, or that elements have been omitted.

name [, name]. .. means thot one or more name volues may be
entered, with o comma inserted between each name volue.

The vertical ellipsis indicates that commands or instructions have been
omitted.

MASK2 DATA,2 X'IEF'
. means that there are one or more state-
ments omitted between the two DATA

BYTE DATA,3 BA(L(59)) directives

Numbers that appeor on the line (i.e., not subscripts), special symbols, and
punctuation marks other than dotted lines, brockets, braces, and underlines
appear as shown in output messages and must be entered as shown when input.

(value)  means that the proper value must be entered enclosed in
parentheses; e.g., (234).

Subscripts indicate o first, second, etc., representation of a parameter that
hos a different value for each occurrence.

sysidy, sysidp,sysid3 means that three successive values for sysid
should be entered, separated by commas.

Superseripts indicate shift keys to be used in combination with terminal keys.
¢ is control shift, ond s is cose shift.

LS means press the control and cose shift (CONTROL ond SHIFT) and
the L key.

All terminal output is underscored; terminal input is not.

IRUN means that the exclamation point was sent to the terminal, but
RUN was typed by the terminal user.

These symbols indicate that an ESC (&), carrioge return (&), or line feed
(©®) character has been sent.

IEDIT @ means thot, after typing EDIT, o carrioge return character
Ras been sent.




' GLOSSARY f

active foreground program a program is active if it is
resident in memory, connected to interrupts, or in the
process of being entered into the system vio a IRUN
control command,

asynchronous events independent events that may be
taking place concurrently to task execution (e.g.,
a read from magnetic tape or an STIMER service
call).

background area  that area of core storage allocated to
batch processing. This area may be checkpointed for
use by foreground progroms,

background program any program executed under moni-
tor control in the background job, These programs are
entered through the batch processing input stream.

batch job @ job that is submitted to the batch job stream
with on operator keyin or through an on-line terminal
(using the BATCH command).

binary input  input from the device to which the BI
(binary input) operational label is assigned,

centrally connected interrupt  an interrupt that is con-
nected to @ monitor interrupt routine that first saves
the environment of the system and then switches the
environment fo that of the task that gets control when
the interrupt occurs,

checkpointed job a partially processed background job
that has been saved in secondary storage along with
all registers and other "environment" so that the
job can be restarted when a foreground task no
longer requires the borrowed background memory
and all currently octive foreground activity has
completed,

control command any control message other than a
key-in. A control command may be input vio any de-
vice to which the system command input function has
been assigned (normally a card reader).

control message any message received by the monitor
that is either a control command or a control key=in

(see "key-in"),

cooperative a monitor routine that transfers information
between a user's program and disk storage (also see
“symbiont "),

Data Control Biock (DCB)  a tablein the executing pro-
gram that contains the information used by the monitor
in the performance of an 1/0O operation.

dedicated memory core memory locations reserved by
the monitor for special purposes such as traps, inter~
rupts, and real-time programs,

directly connected interrupt  an interrupt which, when
it occurs, causes control to go directly to the task;
e.g., execution of the XPSD instruction in the inter~
rupt location gives control to the task rather than first
going to a monitor interrupt routine.

disk pack a secondary storage system of removable ro-
tating memory. For CP=R purposes, disk pack and RAD
are synonymous unless otherwise noted,

dispatcher aset of CP-R routines that schedule sec-
ondary tasks on a software priority basis, There may
be more than one dispatcher in a given system,

dummy section a type of program section that provides
a means by which more than one subroutine may refer-
ence the same data (via an external definition used as
a label for the dummy section),

end record the last record to be loaded in an object
module or load module,

error severity level code  a four-bit code indicating the
severity of errors noted by the processor. This code
is contained in the final byte of an object module.

execution location a value defining the origin of o re-
locatable program, to set the address at which program
loading is to begin,

external definition a symbolic name that is declared to
be "knowable " outside the range of the object module
in which it is defined; a "global" symbol. An external
definition allows the specifiedsymbolic name to be used
in external references (see below).

-

external reference a reference to o declared symbolic
name that is not defined within the object module
in which the reference occurs. An external refer-
ence can be satisfied only if the referenced name
is defined by an external definition in another ob-
ject module,

file management routines monitor routines that interpret
and perform 1/0O functions.

foreground area  that portion of memory dedicated speci-
fically for foreground tasks and programs,

foreground program @ load module that contains one or

more foreground tasks, “
-~
foreground task o body of procedural code that is asso-

ciated with an interrupt (primary task)or controlled by
o CP-R dispatcher (secondary task).

Functional Parameter Table (FPT)  a table through which
@ user's program communicates with @ monitor function
(such as an 1/O function).
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modules formed by a processor.

granule  a block of disk sectors containing a specified
number of words.

idle state  the stote of the monitor when it is first

loaded into core memory or affer encountering o |FIN
control command. The idle state is ended by means
of a 1C key=in.

installation control command  any control command used

during system generation to direct the creation of a
CP-R system.

job  ajob is a collection of one or more related tasks.
A foreground job is composed of one or more related
foreground tasks. A background job is composed of
one or more job steps each comprised of a single task.
Tosks executed in the background are not connected
to interrupts. Background job steps are processed
through the batch input stream. The job concept is
used for resources (such as files or devices) that are
shared at the job level.

key=in , control information entered by the console op-
erator via a keyboard.

keyword  a word, consisting of from one to eight char-
acters that identifies a particulor operand used in a
control command or operator key-in.

load item in object modules, a load=-control byte fol-
lowed by any additionc| bytes of load information per-
taining fo the function specified by the control byte.

load mop  a listing of significont information pertaining
to the storage locations used by a progrom.

load module an executable program formed by using
relocatable object modules ROMs) and/or library
object modules as source information. Primary load
modules contain one or more primary tasks; secondary
lood modules contain a single secondary task.

logical device @ peripheral device that is represented
in o program by an operational label (e.g., BI or BO)
rather than by a specific physical device name.

long wait  when a secondary task performs on asyn-
chronous service with wait, the task may specify
that the WAIT is to be 'long-wait’. Long wait
tasks are selected for roll-out before non long-wait
tasks, overriding the strictly priority driven roli-out
algorithm.

monitor o program that supervises the processing, lood-
ing, ond execution of other programs, i.e., the con-
trol program,
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object deck o cord deck comprising one or more object
modules and control commands. .

object language  the standard binary language in which
the output of a compiler or assembler is expressed.

object module the series of records containing the load

information pertaining to a single program or subprogram,

Object modules serve as input to the Overlay Loader
to form the load module.

operational labe! a two—character symbolic name used
to identify a logical system device.

option an elective operand in a control command or
procedure call, or an elective parameter in a Function
Parameter Table.

OV file is a temporary disk file that contains on exe-
cutable program formed by the Overloy Loaoder if o
progrom file nome was not specified at load time.
Used primarily to test new programs or new versions
of programs.

Overlay Looder @ processor that links elements of over-
lay programs ROM:s) and forms executable programs.

overlay program a segmented program in which the
segment currently being executed may overlay the
core storage area occupied by a previously executed
segment. :

parameter presence indicator a bit in word 1 of @
Function Parameter Table that indicates whether a
particular parometer word is present in the remainder
of the table.

physical device  a peripheral device that is referred to
by o name specifying the device type, 1/O channel,
and device number (also see "logical device").

postmortem dump  a listing of the contents of a specified
orea of core memory, usually following the abortive
sxecution processing of a program.

primary reference  an external reference that must be
satisfied by o corresponding external definition (capo-
ble of causing loading from the system library).

primary task o body of code that is connected to @ hard-
ware interrupt and that gains control of the CPU
when that interrupt becomes active.

Program Trap Conditions (PTC)  two words thot indi=
cate trap status (set or reset) end trap exit Bddress
respectively.

Relocatable Object Module ROM) a program, or sub-
program in the form generated by a standard processor
such as Macro=-Symbol, FORTRAN, etc,

resident program @ program that has been loaded into o
dedicated area of core memory.
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ROM Relocatable Object Module (see above).

secondary reference an external reference that moy or
may not be satisfied by a corresponding external defi-
nition (not capable of causing loading from the system
library).

secondary storage any rapid-access storage medium
other than memory (e.g., RAD or disk pack).

secondary task o body of code whose execution is sched-
uled by o CP-R dispatcher.

segment looder o monitor routine that loads overlay seg-
ments from disk storage ot execution time.

source deck o card deck comprising a complete program
or subprogram in symbolic EBCDIC format.

source language a language used to prepare o source
program (and therefrom o source deck) suitable for
processing by an assembler or compiler.

symbiont @ monitor routine that transfers information
between disk storage and aperipheral device indepen-
dent of and concurrent with job processing.

symbolic input  input from the device to which the SI
Gymbolic input) operational label is assigned,

symbolic name on identifier that is associoted with some
particular source program statement or item so that sym-
bolic references may be mode to it even though its
value may be subject to redefinition.

synchronous events
sequentially.

events that must take place

system librory a group of standard routines in object
language format, any of which may be included in o
program being created,

task see "primary task" and "secondary task .

taskname identical to a load module name (Imn) unless
redefined by the SETNAME CAL. All tasks within a
load module have the same taskname,

temp stack push-down stacks created by the Overlay
Loader and used by the monitor and system library routines.

time-sliced secondary tasks may be 'time-sliced' in
which case CP-Rwill cause the task to relinquish con-
trol of the CPU after having executed for a defined
period of time (a quantum of usually 100 milliseconds).
After the expiration of o task's quantum the task is
placed at the end of the CP-R dispatch queve in pri-
ority order. This in effect causes time-sliced tasks of
equal priority to be selected for execution in a 'round-
robin' fashion, The default priority for time-sliced
tasks is X'FFFF',
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1. INTRODUCTION

OPERATING SYSTEM

The Xerox Control Program for Real~Time (CP=R) for Xerox 550
and Sigma 9 Computers is the major control element in
aninstallation's operating system. Operatingin a real=time
environment, CP-R provides for concurrent background/
foreground processing with emphasis on foreground operations.

The operating system consists of CP-R, language translators,
service programs, batch (background) user's programs, ter-
minal job entry system, and real-time (foreground) user's
program. In general, CP-R governs the order in which
the other programs are executed and provides services
common to all of them,

The number, types, and version of programs in an oper=
ating system vary, depending upon the exact requirements
ot o particular installation. Each operating system should
consist of a closely integrated set of service and control
routines and processing programs specifically 'tailored' for
a given range of applications.

As the requirements of an installation increcse, the oper-
ating system can be enlarged, modified, or updated. The
ability to adapt to new requirements is inherent in the sys-
tem design. Once a system is generated, it can quickly
be expanded to include users' programs, data, and system
libraries.

A user's program and dota may either be tempororily in-
corporated in the operating system or remain a part of the
system for an extended period of time.

The operating system is self-contained and requires oper-
ator intervention only under exceptional conditions. Op~
erating procedures are given in the CP-R/OPS Reference
Manual, 90 30 86.

CP-R TERMS AND PROCESSES

The following items are either unique to the CP-R system
or have specific meaning within the CP-R context. Terms
and processes not defined below are fully explained in the
appropriate chapter.

J0B

Ajob is a collection of one or more tasks which the user has
specifically orgonized to share resources (e.g. , operational
|abel definitions, nonsharable peripherals, file table en-
tries). Ajob may be initiated (SJOB)and terminated (KJOB)
by system service calls or operator key=in. Each job in
CP-R is associated with a user supplied account name.

TASK

A task is o body of procedural code that is capable of
gaining control of the CPU. A primary task is one that is
associated with a specific interrupt and gains control of the
CPU when that interrupt becomes active. A secondary task
goins control of the CPU when scheduled by o CP-R soft-
ware dispatcher. '

LOAD MODULE

A load module is o body of procedural code and data that

is identifiable by name. A load module is created ot link-
edit time by the Overlay Loader (OLOAD)from object mod-
ules, ond exists after the link-edit operation in memory-
image form on disk storage. A load module is identified
by name so that it may be loaded or terminated on request.
Background lood modules are loaded by contro! commands;
foreground load modules can be loaded or terminated upon
request through operator key-in, control command, or a sys-
tem call from a foreground task.

Lood modules when looded into memory become tasks and
retain the identification of the lood module as their task-
name. Primary modules may contain more than one primary
task by virtue of multiple connections to interrupts. Secon-
dary load modules always contain only a single task.

PROGRAM

For the purposes of this manual a program is synonymous
with a lood module.

The foreground is the set of all tasks in the system that are
typically associated with real-time processes and are speci-
fically not executing in the background job. The activo-
tion sequence of foreground tasks is controlled on o pri-
ority basis by the hardware-interrupt system and the CP-R
software-scheduling services. Foreground tasks are guaran-
teed memory protection from background processes.

-
-
BACKGROUND

The background is a job in which noncritical tasks can
execute 5o as to use ony ovailoble CPU time ofter the
real-time requirements are satisfied. In contrast to fore-
ground tasks, background tasks are executed serially and
their sequence is controlled by control commands. They
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may be thought of as connected to the ‘null’ inferrupt

level, below that of all other fasks in the system,

TERMINAL JOB ENTRY SYSTEM

Terminal Job Entry (TJE) is o terminal support system that
fulfills the user's need for local and remote job entry, A
user may log-on, create files, edit files, submit batchjobs,
build multi-task environments and debug the environment
via the terminal. TJE is a real-time system that allows the
user to create any foreground structure required,

TEMP STACKS

Temp stacks are sets of memory locations allocated by
the Overlay Loader; one of which is used for dynamic
temporary storage for system functions and the other when
FORTRAN Library subroutines are called. The lotter set
of memory locations is also avoilable as temporary stor-
age for the user. The temp stacks are "push down" stacks,
that is, they operate in a last-in/first-out fashion, and
are allocated to a load module.

DATA CONTROL BLOCK

A DCB is atable located in the calling program that contains
information used by CP-R in the performance of an /O op-
eration, DCBs are the means by which /O information is
communicated between a user's program and the system,
The information required for a particular YO operation is
either contained inthe associated DCB or isgiven in o call.
The specific information needed for an 1/O operation depends
on the organization of the data involved and the type of op-
eration to be performed,

The device used for 1/O operation is determined by the
contents of the associated DCB when the /O operation is
requested by the executing program.

There are both system DCBs and user-created DCBs. The
system DCBs need only be coded as externa! references in
o system processor or user program; the Overlay Looder will
sotisfy these extemal references at link time by furnishing
a copy of the appropriate DCBs in the program's root. If a
user is not satisfied with the standard DCB parameters fur-
nished by the Overlay Loader, the system DCBs can be
coded into the user program's root and the DCB nome de-
clored as an extemnal definition.

FUNCTION PARAMETER TABLE
An FPT is o table through which o program communicates

with a system service function,

TASK CONTROL BLOCK
A task control block (TCB) is a table containing task-

associated porameters, The space for this table is allo-
cated by the system for secondary tasks and by the user
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“for primary tasks, The entries in this table ore used and

maintained by CP-R,
PROGRAM CONTROL BLOCK

The PCB is atable containing program=-essociated porameters.
The PCB is constructed by the Overlay Loader at link time.

ROLL-OUT/ROLL-IN

Roll-out is the process by which the memory resources ac-
quired by a low-priority task (foreground or background) is
made temporarily available for use by a higher—priority task.
This is occomplished by saving an ‘in-memory' image of the
task and its context on secondary storage while its memory
space is required for higher-priority task.

Roll=in is the process by which a rolled-out task is restored
to memory. This is accomplished by bringing the rolled-out
task image back into memory, on a priority basis, whenever
sufficient memory resources are available.

REENTRANT SUBROUTINE

A reentrant subroutine can be called by several different
tasks. During execution of such o subroutine, a higher pri-
ority task can interrupt and call the some subroutine. When
the higher priority task has completed execution, control is
returned to the subroutine at the interrupted point. Since
a reentrant subroutine does not perform any instruction
modification and uses the temp stack or a virtual-memory
nonshared context segment for scratch storage, processing
continues as though the subroutine had neverbeen reentered.

PHILOSOPHY OF OPERATION

The system provides for two levels of operation:
1. Real-time, foreground processing.

2. Batch, background processing.

REAL-TIME PROCESSING

Real-time processing, the most critical aspect of multi-
wage, involves reacting to external events (including clock
pulses) typically within microseconds. <

Real-time programs can be either automatically loaded
every time the system is booted from secondary storoge or
looded and initiated as needed. The first method is used
when the real-time process normally remains unchanged and
is constantly operative. The second approach is used when
real-time operations are executed periodically or irregu-
lorly, as in an experimental icboratory.
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A real-time process is assigned machine facilities on o
dedicated basis ot initiotion time. These focilities include
disk and memory residency, I/0 chonnels, peripheral de-
vices, and external interrupt lines. Such allocation re-

mains inforce until either the process orthe computer operator

terminates the program.

During SYSGEN, a user can reserve a portion of his fore-
ground area for communication between primary real-time
programs. Locations in this area are called foreground
mailboxes. The start of this area can be referenced through
the system label FP:MBOX. Upon encountering an external
reference to FP:MBOX, the Overlay Loader will satisfy
standard symbolic references to a mailbox area.

The system provides foreground programs with the facility
for direct 1/0 operations (called IOEX operations), wherein

the user fumishes the basic hardware commands and does the

necessary error checking ond recovery. This type of 1/0
operation provides decreased overhead and greater flexi-
bility as compared to indirect 1/O operations.

Foreground programs can be loaded for execution from a
background job stack by operator key=-in, by terminal job
entry commands, or through a system call by a foreground
program, providing the programto be loaded is already on
secondary storage in load-module format. Foreground pro=
grams are responsible for initializing the interrupt system
ond connecting tasks to interrupts. Foreground tasks can be
processed compatibly and concurrently with o background
production job stack.

BATCH PROCESSING

The system is capable of processing a continuous series of
background jobs with little operator intervention. Re-
ducing the need for operator participation ensures faster
throughput, and makes operations less subject to error.

CP-R FUNCTIONS

CP=R controls and coordinates batch (background) and
real~time (foreground) processing. Efficient operation
is assured by minimizing system overhead in response to
an interrupt, and by preserving the relative priority of
the tasks.

Reentrant service functions perform 1/0 and control the
interrupt system; other service functions load and initial-
ize foreground tasks.

Some portions of CP-R ore resident o ensure continuous
operation, Other portions of CP-R are brought into main

memory from secondary storage s requiredto perform specific

functions, These portions ore structured o overlays, thus
minimizing main memory requirements. In addition, proc-
essing programs are retrieved from secondary storage and
they foo can capitalize on overlay techniques to minimize
main memory requirements,

Secondary scratch storage for service programs, processors,
ond user progroms is provided, ond secondary storage also
accommodates permanent user files. (Permanent user files
on secondary storoge are acquired through a processor called
RADEDIT which provides media conversion, listing of files,
and other services in addition to file allocation. )

SECONDARY STORAGE UTILIZATION

A disk storage unit is essential foroperationof the system, It
minimizes main memory requirements by storing all system,
processor, and user-program overlays, yet provides very fast
access whenever on overlay is called into memory,

DISK AREAS

During system generation, secondary storage is divided into

large blocks called disk areas, These areas represent func-

tional groupings of disk files, All files within a given area

have the same software write protection. Since the entire
CP-R system is disk oriented, every job will directly or in-
directly involve the use, modification, allocation, or release
of disk files. Listed below are the standard disk areas and
the types of files that normally occupy them,

e System Program (SP) erea contains CP-R, the Account
Inventory file, the Scheduler file, and the set of lan-
guage translators used by the local installation, such as
AP ond FORTRAN. The area also contains the System
Library (i.e., FORTRAN Library/Run~time), and
RADEDIT and Overlay Loader service processors, All
translators ond service processors are called by user to
execute in the background.

e Foreground Program (FP) orea contains @ collection of
foreground programs and on optional user library and
Public Libraries. User-library routines are included in
the user's load module at "link time". Public Libraries
are groups of run-time, reentrant routines shared by a
number of programs,

o Background Program (BP) area contains the set of per-
manent user programs that execute in the background.

®  User oreas (any two~character name) allow flexible sub-
division of the disk space to aid the individual instal-
lation in controlling disk storage use. User disk areas
provide both use control and file name uniqueness for
the files within them, Use control is determined by the
area protection type. This may be public, background,
foreground, system, or IOEX, Public and background
arecs moy be read or altered by efther background or
foreground users. Additionally, pubfic arecs provide o
pool of space for area-independent file activity. Nor~
mally, foreground areas may be altered only by fore-
ground users, and system areas may not be altered.
However, both types may be read by any user. 1OEX
areas may be used only by JOEX (Direct Device Control)
services, Files may not be defined in them. File name
uniqueness isdetermined by the combination of file name,’
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disk file account name, and disk arec name. This
allows several files to be defined with the same name
ond occount, oz fong as they ore in different disk areas.
{The data areas, D1 through DF, are considered to be
vser oreas. )

e Checkpoint (CK) area is used by CP=R for roll-out/
roll-in file storage and to save on image of memory
after a system alarm condition,

o Input Symbiont (IS) and Output Symbiont (OS) areas
contain files that ore defined ond maintained by sym-
biont routines, Files in the 1S and OS areas can not
be occessed by users,

o JOEXAccess (XA)area contains no directory and hence
no files. This arec can be written only by IOEX and
should normally be the only area of the disk that I0EX
is allowed to occess.

e Background Temp (BT)areacontains temporary (scratch)
files (X1 through Xn where n is a SYSGEN porameter)
used by bockground programs for intermediate storage
in processing. Their use is identical to scratch tapes on
mognetic tape units, Temp files ore automatically de-
stroyed when a new !JOB command is encountered in a
job stack, and thus there is noway to save dataon temp
files from one job to another, They may, however, be
saved across job steps,

The GO and OV files are special temporary files in
the BT area. The GO file receives relocatoble object
modules (ROMs) formed by o language processor if the
GO option was specified or by defoult. 1t is used by
FORTRAN IV and AP progroms. The OV file receives
executable progroms formed by the Overlay Loader,
ond is used primarily to test a new program that has no
permanent file defined, or to test a new version of o
program without destroying the current version, A pro-
gram in the OV file is called for execution via an
IROV control commend.

Note that both GO and OVare used for communication
between job steps but not jobs. There is no monitor pro-
tection for these files between one job and onother.

JOB ACCOUNTING

Bockground job occounting is on option selected ot SYSGEN,
To correctly calculate the elapsed time for a background job,
all primary foreground tasks must be centrally connected (see
"Connecting Real-Time Tasks fo Interrupts” in Chapter 4).
Otherwise, the foreground task's execution time will be in-
cluded in the elapsed time of the background job.

At the beginning of o background job, the dote and start
time (in hours and minutes)will be logged on the LL device.
At the end of a background job, the total CPU time of the
fob (in hours, minutes, and seconds) will alsq be logged on
LL. This information plus the occount number and user name
is then written on the "AL" file in the Background Dato area
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of the disk. The "AL" file must be defined via the RADEDIT;
it must be in the D1 orea of the disk, and allocated & mini-
mum size of 256 words. This file con be purged petiodically
by the operator. '

The Account Inventory (Al) file located in the SP area is o
blocked file containing 80-byte records which represent the
authorized accounts and user names in a given system. The
account and user name records in the file must be orranged
alphabetically with occount records preceding user name
records, An account record contains the account name (1
to 8 EBCDIC characters) beginning in column 1. The user
name record contains the account nome beginning in column 1
followed by a comma followed by the name field (11012
EBCDIC characters), One or more user name records may
follow an account record. Both account and user name
records must have EDIT line numbers in columns 73-80.

For example:

Column

12 3 45 678 90U 203 MISHIIMINK
A9 L L e e, 1 .000
AOS2 , 32105 .. ....... 2.000
AQS 2 ONSOEG . ... ... 3.000
K173021 ... .......... 4.000
K173021,Aa83%2 . ..,.,.... 4$.100
Kt73021,X9.......... 5.000
K1727302%,722727 ... .. ... 10.000

The Al file is used to validate the TJE user's log-on infor-
mation, It is also used to validate the account and user
name supplied on a background JOB card.

PUBLIC LIBRARY

If a CP-R system has several programs that share a group of
subroutines, this set of subroutines can be collected in main
memory in a "Public Library”. This preselected set is looded
by the Overlay Looder into a previously defined file on the
disk. The Loader also writes the names and entry points of
all the routines into the same disk file, Then, whenever the
Overlay Loader loads @ foreground or background program
that referencesone of the "public” routines, it links the ap-
propriate bronch to the Public Library copy instead of load-
ing a separate copy. This can represent a considerable saving
in space for a large system, An installation may define as
many Public Librories os needed, -«

If the appropriate Public Library is not presently resident
it will be outomatically loaded into its specified location
whenever a progrom is loaded that uses it, If the Public
Library is for secondary (mapped) tasks, it may include o
common=virtual context segment that is loaded into dif-
ferent real space for eoch task using it, i.e., o nonshared
context segment,
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Symbiont routines transfer dota from the card reader to disk
storoge and from disk storage to the line printer. Input co-
operatives intercept card reod commands in user progroms
ond transfer date from disk storage where it has beun stored
by symbiont routines. Output cooperative routines intercept
output directed from user programs fo a line printer and
tronsfer the dota to disk storage. Symbiont service is avail-
able only to background jobs.

CONTROL TASK
The CP-R Control Task performs the following functions:

1. "1/Ocleonup" and "1/0 start” when any of these func~
tions are deferred from the 1/0 interrupt task because
of priority considerations.

2, Llooding, initialization and release of primary fore-
ground tasks.

3. Sequencing of background programs.

4. Console interrupt and operator key-in processing.
5. Dumps for the background and operator.

6. Error Log filing.

7. Scheduling for periodic initialization of primary and
secondary foreground tasks,

The CP-R Control Task is connected to the lowest priority
dispatcher in the system at system generation time.

OVERLAYS

Alarge portion of the control program is overlayed to mini=
mize main memory residence requirements, The overlays
may beselectively SYSGENed as resident in order to enhance
system performance on aon installation=specific basis.

MEMORY PROTECTION

CP-R provides memory protection for all input operations
except direct input, and provides write protection for disk
files. The hardware write-lock and access-contro! features
fumish memory protection for all non=1/0 operations.

CP-R provides two levels of memory protection against
faulty secondary (mapped) tasks, and one level of memory
protection against faulty primary (unmapped) tasks:

® Memory accesses by secondary tasks are controlled
both by means of the hardware write=lock feature and
the access-protectionifeature associated with the mem-

ory map.

® Memory accesses by primary tasks are controlled by
the write-lock feature,

For the purposes of write-lock protection, real memory is

divided —at SYSGEN —into a variable number of parti-

tions; each partition falls into one of four classes of mem-

ory, as follows:

®  System memory: used exclusively by CP-R and given
a write lock of 11, (One partition only.)

e  Foreground private memory: used exclusively by pri-
mary tasks and given a write lock of 10.

o  Foreground preferred memory: used by both primary
tasks and secondary tasks, and given a write lock
of 00 (i.e., unlocked).

e  Secondary task memory: used by secondary tasks only,

both foreground and background, and given a write
lock of 01,

The several kinds of tasks thot are possible under CP-R are
given a write key based on the classes of memory that they

are allowed to access (with respect to write-lock protec-
tion only):

e  Control-program services execute with a "skeleton"
write key of 00, and thus can modify memory of any
class,

e  Primary fasks execute with a write key of 10, and can
modify private and foreground-preferred memory only.

®  Secondary tasks, both foreground and background, exe-
cute with o write key of 01and can modify foreground-
preferred and secondary=task memory only.

For secondary tasks, which always execute in mapped mode,
the hardware memory map affords an odditiona! level of
protection. The map effectively prohibits such a task from
referencing any address outside its assigned virtual range
and therefore completely protects all real memory not allo-
cated to it. Further, through the assignment of access-
control codes (read only, read/execute, read/write/execute
to each of the virtual pages assigned to a task, the system
outomatically prevents undebugged programs from accident-
ally executinginvalidtypes of access, e.g., from executing
in a data-only section, or from writing into a procedure-
only section. Memory-access control codes are assigned
jointly by the user and the system.

Background tasks causing profecﬁon violations are aborted,
Foreground programs are aborted unless they have requested
trap control (see TRAPS system call),

Memory protection on all input operations performed via

service functions (except IOEX) is guaranteed by the soft-
ware. The system checks the validity of the input area on all

read operations fo ensure that the area # wholly contained
in the calling program's write~lock area. If an attempt is

mode fo read into an invalid area of main memory, on error

condition is returned to the error address specified by the

user, If no address is specified, the job is aborted, An “FG"

key-in is required before a foreground program con be loaded
from the background job stack; this protects the foreground
from an error in a background job stack.
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DISK WRITE PROTECTION

CP-R fumishes software write-protection of disk files in
addition to that fumished by the hordware write-protect
switches, Normally, background progroms are allowed to
write only in the Background Data area or Background Temp
arecs of the disk. Foreground programs are allowed to write
into the Foreground and Bockground Data areas. The fore~
ground user is responsible for ensuring that 10E X (direct 1/0)
writesonly in the IOE X-Access area of the disk. The System
Program area, Foreground progrom area, and Bockground
Program orea con be written into only if the *SY" key~in is
in effect for the job in which the writing task is defined.

Similarly, the Overlay looder and RADEDIT (bockground
processors) are allowed to write in nonbackground areas
only if the “SY" key~inis in effect for the background job.
Any disk write-protection violation will result in o write-
protection error indication retum, and the write order will
not be corried out.

All disk files con be reod by o user without restriction,
There is no system-fumished read protection for disk files,

LANGUAGE PROCESSORS

The following language translators are available for inclu~
sion in the operating system:

Extended FORTRAN 1V
SL-1

Assembly Program (AP)

Extended FORTRAN 1V is o three-pass compiler that is a
superset of ANS FORTRAN, incorporating many features
not found in other FORTRAN,

SL-1is a simulation language to solve differential equations
as the fundomental procedure in simulating parallel, con-
tinuous systems. An extensive set of macros permit the user
to simulate wide variety of linear and nonlinear elements
through the use of single-operator statements.  These
profotype statements are inserted info the user program
each time a macro is referenced by name.

Assembly Progrom (AP) is a three-pass assembly processor
with o fourth pass that generates and prints a cross refer-
ence listing. The first pass occepts input written in sym-
bolic format, compressed format, or compressed format with
symbolic corrections or updotes. Pass 1 then produces an
encoded program used by the other passes for further pro-
cessing, depending on the options specified on the |AP
control command. The first pass is required for all AP
runs; the other three passes are optional. The final os-
sembly poss (Pass 3) outputs the program in standard object
language.
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SERVICE PROCESSORS

Service processors provide routines for performing f;équenfly
used functions. The service programs include the Overlay
Loader, RADEDIT, ond Edit,

OVERLAY LOADER

The Overlay Loader (o background processor) is used to
create overlay-program load modules for later execution in
either the foreground or background. Thus, if a foreground
program can tolerate a slight delay in reading overlay seg-
ments into memory for execution, either foreground or back-
ground programs of virtually unlimitedsize can be constructed
even though memory size is restricted. For example, a
1400-word overlay can be input in about 50 milliseconds,
using a Model 7204 Disk; that is, the time required to bring
in onoverlay for execution is the time of the one disk access
required to read the overlay. Since a load module is stored
on disk in "memory image form", it con be loaded very
quickly as one logical record per segment. A load module
formed by the Overlay Looder can be entered permanently
into the System Progrom area, Foreground Program areaq,
or Bockground Program Areaq, or it can be loaded on o tem-
porary file in the Background Temp area of the disk.

An overlay structure, e illustrated in Figure 1, consists of
a permanent!y-resident root segment and any number of over-
lay segments, A blank COMMON and labeled COMMON
data area can be established for use by the root and overloy
segments, Each segment is created by the Looder from one
or more object modules output by a language processor, The
Loader will build the Program Control Block, the OVLOAD
table (used to load the overlay segments at execution time),
allocate or build DCBs, and allocate the temp stacks. It
will also load library modules to satisfy unsatisfied references
encountered in the loading process. A maximum of two
libraries con be searched. Library search and loading are
extremely fost, due to special tables that are added to the
library files ot the time the librory is created on disk.

The overlay segments must be explicitly defined at link-
edit time ond explicitly called ot execution time. All
segments in o path may communicate with each other via

REF/DEF linkages, but it is the user's responsibility to en-
sure that any segment referenced is currently in memory,

RADEDIT

RADEDIT controls disk allocation for areas containing per-
manent disk files and performs utility functions for all areas.
-

RADEDIT performs the following functions:
1. Addsor deleres entries in the permanent file directories.

2, Compacts disk areas by relocating files and updating/
compacting directories o regain space within an area,

3. Mops permanent disk file allocations.
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Figure 1. Overlay Structure
4. Builds ond maintains library files on the disk for use by BACKGROUND JOB ORGANIZATION

the Overlay Loader,
Copies permanent disk files.

Saves the contentsof disk areas in self-reloodable form.

Restores disk areas previously saved.,

® N o o

Dumps the contents of permanent disk files or areas.

When used from a TJE job, not all of these functions are
available. (See Chapter 14.)

EDIT

The Edit processor is a line-at-o-time text editor designed
for on-line or batch creation, modification, and handling
of programs and other bodies of information., All Edit data
is stored on disk storoge in o keyed file structure of
sequence-numbered variable length records which is built
ond maintained only by the Edit processor.

Between editing sessions, the data may be saved on stan-
dard CP-R files of blocked, unblocked, or compressed
organization and can be accessed by any other program or
processor,

Edit functions are controlled through single=line commonds
supplied by the user. The command loanguage provides for
insertion, deletion, reordering, and replacement of lines
or groups of lines of text. It also provides for selective
printing, renumbering records, and context editing oper~
ations of matching, moviig, and substituting line=by=line
within a specified range of text lines (see Chapter 13).

The user controls the execution ofa background job by means
of control commands. These control commands are inter-
preted by either the Job Control Processor (JCP), Overlay
Loader, or RADEDIT; they specify ’

®  Processors required and the options to be used.

e Input/output devices required and their specific
assignments,

®  Looding ond execution requirements.
e Libraries and supporting services required.
®  Program modification and debugging requirements.

A batch job is o sequence of control commands that may
be executed independently. Each such background job
is independent of any other job and consists of one or
more directly or indirectly related job steps. A job
step results in the execution of o processing program
such as a language translator, service program, or user's
program,

-
FOREGROUND JOB ORGANIZATION

The user may define a set of one or more related foreground
tasks as a job. Such o job may specify that certain per-
ipheral devices or files are private for its use, or the job
may gain exclusive control of a device on a temporory basis.
All tosks within o foreground job may access the device de-
fined as private.

Background Job Organization/Foreground Job Organization 7



INPUT /OUTPUT SPECIFICATIONS

Throughout the CP=R system, specifications of input data
sources and output data destinations are made by giving a
physical device name (see Tables 1-3), a disk file identifier
(see Table 4), or on operational Iabel (see Table 5).

Table 1. 1/0 Device Type Codes

Table 2. Channelor Cluster/Unit Designation Codes (conf.!)

yy Device Type
1Y Typewriter,

Lp Line printer,
CR Cord reader.
Cp Card punch,

9T 9-track magnetic tape.
4l 7-track magnetic tape.
DC Fixed-head disk.

DP Disk pack wnit,

PL Plotter,

NO Not a standard device, Used as a
special purpose device for 10EX,

LD Logical device.

LNt Remote Terminal.

'in this case the device name will be LNxxx where
xxx represents the decima! line number,

Table 2. Channe! or Cluster/Unit Designation Codes

Significance
%F::: i s Xerox 550
Unit Address Cluster Unit
Address Address

A 0 0 0
B 1 1 0
C 2 1 1
D 3 1 2
E 4 1 3
F 5 1 4
G é 1 5
H 7 2 0
1 - 2 1
J - 2 2
K - 2 3
L - 2 4
M - 2 5

Significance
%?;:2::{ Sigma 9 Xerox 550
Unit Address Cluster Unit
Address Address
N - 3 0
o - "3 1
P - 3 2
Q - 3 3
R - 3 4
S - 3 5
T - 4 0
u - 4 1
\" - 4 2
w - 4 3
X - 4 4
Y - 4 5
z - 5 0
0 - 5 1
| - 5 2
2 - 5 3
3 - 5 4
4 - 5 5
5 - 6 0
6 - 6 1
7 - 6 2
8 - [ 3
9 - 6 4
blank - 6 5
S - 0 1
¢ - 0 2
@ - 0 3
- 0 4
Table 3. Device Designation Codes
Hexadecimal Device -
Code (dd) Designation
- 00Sdd<7F Refers to o device number
(single devices) (00 through 7F).
B80<dd<FF Refers to a device controlier num-
(multiple devices) | ber (8 through F) followed by o
device number (0 through F).
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Table 4. Disk Area Codes

PHYSICAL DEVICE NAMES

Code Area Physical device names are of the form Y

SP System Progrom area. : yy[ndd] t

FP Foreground Progrom area. [ 0 XXX ]

8P Background Program area. where

BT Background Temp area.

XA JOEX Access area Yy identifies the type of device (see Table 1).

CK Checkpoint area. n identifies the channe! or cluster/unit number (see

D1 Table 2).

:DA Dato areo (number of data areas is dd identifies the device number (see Table 3).

. defined at SYSGEN).

DF t . o epe

See Command Syntax Notation for significance of brackets.
Table 5. System Operational Lobels
Standord or

Label Optional Reference Comments

BI Standard Binary input Used to input binary information.

BO Standard Binary output Used by processors to output binary
information.

C Stondard Control commond Used by the system and processors to

input read control commands.

Cl Standard Compressed input Used by AP.

co Standard Compressed output Used by AP.

DI Optional Debug input Used by the Debug facility.

DL Optional Debug listing Used by the Debug facility.

DO Standard Diagnostic output Used by the system for postmortem
dump and diagnostic messages and by
AP for diagnostic messages.

bP Optional Debug patch Used by the Debug facilify.

ER Optional Error logging Used by Error Logger.

LL Standard Listing log Used by the system ond AP to log
control commands and other system
messages.

Input/Output Specifications
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Toble 5. System Operational Labels (cont.)

Stondord or .

Label! Optional Reference Comments

LO Standard Listing output Used for object listings from assemblies
ond compilations,

MO Optional Medio output Used by Medio facility.

oC Standard Operator's console Used by the system for key~ins ond op-
erator control. (Always assigned to a
keyboard/printer. )

Pl Optional Debug utility 1 Used by the Debug focility.

P2 Optional Debug utility 2 Used by the Debug focility.

SE . Optional Save environment Used by Alarm Saver,

S1 Standard Symbolic input Used by processors to input source
(symbolic information).

SO Stondard Symbolic output Used by SL-1 ond AP.

xxx identifies the line number of o communication This form of file identifier may occur only in o poren-

line, thesized group, for exomple, as in the background
command:
and
LOAD (OUT, SP, RADEDIT)
0 identifies the null device,

The null device does not exist os such, but may be used
whenever a device of the form yyndd is valid. Input and
output requests to the null device cause ¢ normal type com-
pletion and zero octual record size to be posted. No dato
is moved to or from the 1 O buffer.

Note that a physical device nome may be the name of o
logical device (LDndd).

DISK FILE IDENTIFIERS
Disk file identifiers hove two basic forms:

1. oreq,name

where
areo is the name of ony disk orec defined on
the system,
name is the name of the file,

10 Input/Output Sﬁecificuﬁons

or the keyin:
BATCH (D1, JOBFILE)

Files in accounts other than the system account may not
be identified in this form,

2. [nome][ [area]][.[accoun 1]

where

name is the name of the file. If omitted, the
area must be specified, and the whole area is
the identified medium,

area is the name of the disk orea imwhich the

file resides, ond may be ony oreo defined on

the syitem. If omitted, the file is assumed to

reside in o public orec and the areo will be

determined by the system,

account is the nome of the occount in which
the file is defined. Account names must have
at least one character, and at most, eight.




" The oceount name may be omitted, in which -

case, a default is provided. If the orea nome
Is also omitted, the account name defoults to
that in which the task which opens the file is
running. If the area name is specified, the
account name defoults to the system account,

Files of the same nome may be defined as long &5 they
differ in either account name or orea nome, however,
if files of the some name and occount are defined in
different public areas, one of them will be inaccessible
except by explicit specification of its area name, since
by default, the one found first is accessed.

The Background Temp arec (BT), is a special area in that its
file names ore restricted to the set, GO, OV, ond Xi
through X9 and account name is not required. Its primary
purpose is for work files for the background processors. Its
files are temporary and will be discarded at the beginning
of the next job.

Files in other arecs ore permanent files and will be kept
by the system until they are explicitly deleted.

OPERATIONAL LABELS

Operational labels (oplabels) are nomes used to symbolic~
olly reference physical devices and disk files. All oplabels
are defined ot SYSGEN (see Chapter 15) and are given
their permonent defoult, or system initialization assign-
ments. System oplabels, as listed in Table 5, are treated
specially:

First, they are created automatically during SYSGEN. The
Standard System Operationa! Labels are always created in
all SYSGENS. The optional system operational labels are
used by optional features in the CP-R operating system and
are created only if their associated feature is included in
the system. Any user desired oplabel must be defined in
SYSGEN. Defoult oplabel assignments are also mode in
SYSGEN.

Second, they are used by the CP-R system and its processors
as the standard assignments for standard DCBs. For ex-
omple, processors producing binary output do so to the
M:BO DCB, and unless explicitly changed, the DCB is
assigned to the BO oplabel. Where the output actuolly
goes is a function of the assignment of the BO oplabel.

.~Oplabels are considered job level resources. That is, each

Job within the system has its own separate set of oplabel
amignments. The oplabel amignments for the CP~R job are
used s the defoult assignments for other jobs. When a new
job is activated, this set of default assignments becomes the
initial assignments in the new job. Any reassignments in
that new job affect only that job. The assignments ore
retained until changed or the job terminates.

The defoult assignments in the CP-R job may be changed
(see STDLB key-in). The resultant set of asignments be-
comes the default set for any subsequently activated jobs.

RESOLVING 1/0 MEDIUM NAME AMBIGUITIES

When a command permifs more than one 1/0 medium type to
be named in the same field, certain ambiguities may arise
as to which type of name is intended; for instance, '9TASO'
could be either o file nome or o device name. The follow-
ing rules resolve this type of ambiguity:

1. Nomes precededor followed by periods are parts of file
identifiers, This means '.SI'is not an operational label,
and '9TABD. ' is not a device.

2. Names followed but not preceded by periods are file
names, for example, '9TABO.' is a file name, not a
device. 'Sl.’ is also a file name, not a disk area name
or an operational label.

3. A nameis a disk area name if it follows a period, it does
not follow another area name in the same file identifier,
it has two characters, and it is defined os an area name
in the system,

4. A nameis a disk file account name if it follows a period
and is not selected by rule 3,

5. A name is on operational label if and only if it has two
characters, it is defined as an operational label in the
system, and it is not excluded by rule 1,

6. A name is a device name if and only if it hes five char-
acters, it is defined as a device in the system, and it is
not excluded by rule 1,

7. Names which are not typed by rules 1-6 are tested first

as area names in file ID format 1, then as file names
(with unspecified area and account) in file ID format 2,

Input/Output Specifications n
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2. CONTROL COMMANDS

Background processing is controlled and directed by means
of control commands. These commands effect the construc-
tion and execution of programs and provide communication
between g program and its environment. The environment
includes CP-R and the assembly language processors, com-
piler language processors, service processors, the operator,
ond the peripheral equipment,

Contro! commands have the general form

Imnemonic specification

where

| is the first character of the record and identifies
the beginning of a control message.

mnemonic is the mnemonic code name of a control
function or the name of a processor. The name,
consisting of up to B characters, may begin any
number of spaces after the | character, except for
on EOD command.

specification is a listing of required or optional
specifications. This may include keywords, con-
sisting of up to 8 characters, labels, ond numeric
values appropriate to the specific command,

For illustrative purposes within this manual only, the op-
tions of the specification field may be shown enclosed by
brackets, braces, and/or parentheses. In actuality, only
parentheses moy be used. Porentheses are mondatory only
when an option hos two or more subfields (see Command
Syntax Notation).

One or more blanks must separate the mnemonic andspecifi-
cation fields, but noblanks can be embedded within a field.
A control command is terminated by the first blank after the
specification field, or, if the specification field is absent
ond a comment follows the command, the command is termi-
nated by a period after theblank that follows the mnemonic
field. Annotational comments detailing the specific pur-
pose of a command may be written following the command
terminator, but no control command record can contain more
than B0 characters.

A control command can be continued from one record to the
next by using a semicolon to replace the comma as a sub-
field terminator in the specification field of the command.
Column one of the continuation card must contain either an
exclamation mark (if the control command is to be reod by
the Job Control Processor), or a colon (if the command is to
be read by the Overlay Loader or RADEDIT). See the con-
trol command examples given later in this chapter for an
illustration of the proper use of the semicolon.

12 Control Commands

Contro! commands are ussally input to the monitor via
punched cords; however, any input device(s) may be de-
signated for this function, All control commands are listed
on the output device designated as the listing log (normally
a line printer). In this manner, the monitor keeps o record
of the progress of the background. When a job is aborted,
all control commonds skipped over until the next JOB com-
mand is encountered are listed on LL with o “greater than"
character (>) in column one.

Note that in all control commands, excluding processor
control commands, the first three characters ofter the

! character are sufficient to define any mnemonic code
or keyword.

Control commands may be cotegorized as follows:

System Contro! Debug Contro!
Jos PMD

ASSIGN

LOAD Utility Control
ATTEND

MESSAGE PFIL

PAUSE PREC

cC SFIL

LIMIT REWIND
STDLB UNLOAD
ROV WEOF

RUN DAL

ALLOBT

MODIFY (special) Processor Control
LIST

INIT Processor name
SJOB

BATCH

Input Control

EOD
FIN

J0B CONTROL PROCESSOR

All contro! commands are read from the “C" (oplabel)
device by the Job Control Processor (JCP). The JCP is
o special processor loaded into the background by CP-R
upon the initial "C" key-in. The JCP is also relooded
into the background following each job step within ajob.
A job step is defined as all control commands required
for the set-up and execution of a single processor or user
program within a job stack.

The JCP processes each control command until a request is
mode to execute a processor or user program, at which time
the appropriate program is reod into the background and



given control. A detailed description of the JCP interface
with the system processors or user programs i given later in
this chapter under “Processor Control Commands™.

SYSTEM CONTROL COMMANDS

JOB _ Each background job to be processed by the system
" must begin with ¢ JOB control command. The JOB command
signals the completion of the previous job, if any, and the
beginning of a new one. The JOB command couses the tem-
porary assignments of all operationa! labels (except the *C*"
operational label)tobe reset totheir permanent assignments.

The form of the JOB command is

1JOB[account number, name [, priority]]

where

account number identifies the account or project.
It consists of from 1 to 8 alphanumeric characters,

name identifies the user. It consists of from 1 to
12 characters.

priority specifies the priority of the job and deter~
mines the order in which jobs are run in a symbiont
system, Legal values are:

0  hold in job queve wntil priority is changed
by a PRIORITY key-in.

1-7 lowest to highest priority. The default

value is 1,

Note that commas separate the optional subfields. The
account number must precede the name, and both fields
must be present if either one is present. If the priority is
present, the number and name fields must be present. The
account and name information are verified against the infor-
mation in the Al file and if not valid the job is aborted.

Example:

1JOB 12345,JOBSAMPI1

The cbove example defines the account number for the job
as 12345, and the user as JOBSAMPI1. The job will have
priority 1, by default.

ASSIGN The ASSIGN control command allows the
changing of the default assignment of a Data Control Block

(DCB) in the next background progrom or processor to be
loaded. ASSIGN commands must appear prior fo the RUN
or Processor name command fo which it will apply. They
are effective for that job step only. :

The assignment con be to a physical deice, a disk file, or
anoperational label. Ifan error is detected in the command,
the entire command is rejected and must be input again,

The form of the ASSIGN control command is

fid
JASSIGN (dcb, { device ])[, (option),...]
oplabel
where
dcb is the nome (not exceeding eight charocters in

length) of the DCB to be assigned. It must be the
first subfield following ASSIGN ond must be fol-
lowed by a specification (see below). The first two
characters of a user's DCB must be "F:" (e.g.,

F:PRINT or F:Bl). The first two characters of a
system DCB name are "M:" (see Table 12).

fid is the CP-R file identifier for a file to which the
DCB is to be assigned. File identifier format is
defined in Chaopter 1,

device  specifies a physical device nome or a nu-
meric zero, “0", the null device.

oplabel specifies one of the operational labels
defined during SYSGEN (see Table 5).

The options below are used only if the user creates the DCB
or changes some of the DCB's parameters. Note that DCB
parameters not specified on the ASSIGN commond are not
changed from their initial value. The initial values of the
DCB porameters depend upon how the DCB was created.

Parameters of system DCBs have stondard default values. DCBs

allocated by the Overlay Looder (F:DCBs ) are set fo all zeros.
User created DCBs have the initial valuesspecified by the user,

Mode (may be any or all of the following):

(BCD specifies the EBCDIC or automatic
device mode.

(BIN specifies the binary device mode.

VFC ] specifies vertical f:mm control.

{NOVFC specifies no vertical format control.

PACK specifies that the packed binary or
unpacked binary mode is to be

UNPACK used for 7-trock magnetic tape.

PACK and UNPACK are not
valid unless BIN is specified.

System Control Commonds 13



D1600 specifies demsity for tape drives with 3.
progrom=-controllable density
D800 (1600 bpi or 800 bpi).
ASCIl specifies fape doto code for tape drives
] with program-controllable data
EBCDIC encoding.
DRC specifies whether tronsfers with a
] keyboard-printer are to be in
NODRC direct record control mode (no

editing) or not,

Number of recovery tries

TRIES, value specifies the maximum number of re-
covery tries to be attempted for an 1/0 operation.
The value must be less than 256,

Default record length

RECL,value specifies the default record length in
bytes. The value n must be 1=n<32,767. This
record length is used for all requests referencing
the DCBs that do not explicitly specify a record
length in the FPT.

Byte displacement of first byte in buffer

BTD,n specifies the byte displacementof the first
byte of the buffer. The value n is subject to the
limits 0 < n < 3. This value is the byte at which
the buffer begins within the word specified as the
buffer word address. Thisbyte displacement is used
for all requests referencing the DCB which do not
have BTD parameters in their FPTS,

Examples:

1. Assign listable output to o magnetic tape:

IASSIGN (M:LO,9TA81),VFC

This exomple assigns the M:LO DCB to a 9-track mag-
netic tape. Vertical format control is also specified,
so the first byte in each record is a format control byte
for the fine printer.

2. Assign binary output to the GO file:

1ASSIGN (M:BO, BT, GO)

This example assigns the M:BO DCB to the GO file.

14 System Control Commands

Assign source input to a disk file in the D1 data area:

1ASSIGN (M:S1,PRESTORE.D1)

This exomple assigns the M:S1 DCB to the disk file
PRESTORE, which is in the Dl area. This type of as-
signment could be used to ossemble o source progrom
that had been prestored onto o disk file.

Build o user DCB that was left empty ot lood time:

IASSIGN (F:XX,?TAEO),PACK,(TRIES,3),ﬁ

L(RECI.,B()), BIN

This example builds o user DCB, F:XX, and also assigns
F:XX to a 7-track mognetic tape. The pocked binary
mode (PACK) will be used in accessing the tape, and
a maximum of three recovery tries (TRIES, 3) will be
ottempted for a possible tape parity error. The de-
fault record size to be read or written is 80 bytes

(RECL, 80).

Assign a user DCB to read nonstandard binary cards:

IASSIGN (F:INP,CRAO3),BIN

This exomple assigns the user DCB, F:INP, to the card
reader, and specifies that the binary mode is to be used
in reading the cards. This type of assignment would be
used to change on existing DCB to read nonstandord
binary cards.

Assign a user DCB to a public file in the user's own
account:

JASSIGN (F:FILE, FILENAME)

This exomple assigns the DCB nomed 'F:FILE' to a file
named 'FILENAME' in the user's account, in whichever
public disk area it is found. :

Assign a system DCB to a file in a spec?.ﬁed account
ond area:

(IASSIGN (M:BI, ROM. D4, MYACCNT)

This example assigns the M:Bl DCB to o file named
'ROM' in account '"MYACCNT' in area D4.




LOAD The LOAD control command directs the JCP
Loader to load a bockground program on the disk and ab-
| solutize it for its main memory execution location.

The form of the LOAD commond is

ILOAD [(option),(option)]

where the options are

IN,fid/name  specifies the input device os a system
physical device name, a system operationa! label,
or a disk file from which the object modules will
be looded. The default input device is the one
assigned to the Bl operational label.

OUT,fid/name specifies the output device as on
operational label or a disk file on which the
loaded program is written. The default output de-
vice is the OV file.

EXLOC,value specifies the execution location (in
hexadecimal) of the program being loaded. The
default location will be the start of background.

SEG,value specifies the decimal number of overlay
segments that foliow the root, The default value
is zero, which means only a root is being loaded.

MAP specifies that a map of the looded program be
oUtput to the LO device. The default is no map.

The primary function of the JCP Looder is to lood the Over-
lay Looder at SYSGEN time. However, the JCP Loader
will load any nonoverlaid background program or one with
a simple tree structure under certain restrictions (see

Appendix E).

Exomple:

Lood Overlay Loader from cards:

ILOAD (lN,CRAO3),(OUT,SP,OLOAD),—]

L—(SE G,6),MAP

This command would be used to lood the Overlay Loader
onto its permanent file (OLOAD) in the SP area of the
disk. Six overlay segments (SEG, ) are specified and
a MAP of the load is requested. The complete deck
structure required to perform the load is illustrated in
Figure 2.

ATTEND The ATTEND control command is used during

o progrommer-attended run and indicates that CP-R is to go
into a WAIT condition after a WAIT system call or after an
abort from the background. After an unsolicited key-in
of “C", background processing will continue from the point
of the wait. 1f the ATTEND control command is not speci-
fied ond an abort or error condition occurs, or if o WAIT
system call is mode, the system does not pause for operator
intervention but skips all control commands, binary records,
ond data until ¢ JOB or FIN command is encountered, When
in skipping mode, all control commands encountered will be
listed on the LL device, with o greater than character {>)re-
placing the exclamation mark in column 1. Thedefault mode
of operation {(no ATTEND command present)is used for closed-
shop batch processing and there are no halts between jobs
ofter an abort.

The form of the ATTEND command is

IATTEND

The effect of an ATTEND command exists for one job only.
Normally, the ATTEND command immediately follows the
JOB command.

MESSAGE The MESSAGE contro! command is used to
type a message to the operator. The message will be typed
on the OC device and normal processing will continue after
the message is output.

The form of the MESSAGE command is

IMESSAGE messoge

where message is any comment to the operator, up to a full
cord imoge (80 columns). The message may contain any de~
sired choracters, including blanks, but may not be con-
tinved from one record tothe next. Two ormore MESSAGE
control commands may be used in immediate succession.

Note that the entire card imoge, including IMESSAGE,
will be output to LL ond OC.

Example:

IMESSAGE SEND ALL SAVE TAPES TO JOHN SMITH

-_
The above example would couse the follewing message to
be output on the LL and OC devices:

1 IMESSAGE SEND ALL SAVE TAPES TO JOHNSMITH

Note: All CP-R messages to the operator begin with two
exclomation characters.
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[ IFIN

[ Binary Deck of Overlay 6

. followed by an IEOD

Binary Decks of Overlays 3-5; each deck

IECD

Binary

Deck of Overlay 2

Binary Deck of Overlay 1

| ieop

J Blnory Deck ofv dv?;lgy Looder Root

l 1(OUT,5P,OLOAD),(SEG,6),MAP

| ILOAD(IN,CRAO3);

| IPAUSE KEY-IN 'SYC'

1JOB

\

Figure 2. Loading Overlay Loader from Cards

LIST The LIST command is identical to the MESSAGE
command above, except that the message is listed on LL
only, and not on LL and OC,

The form of the LIST commond is

ILIST message

where message may be any comment up fo a full card image
of 80 columns,

16  System Control Commands

PAUSE The PAUSE control command is similar to the
MESSAGE command except that the JCP will enter a sus-
pended state after the message is output to OC to give the
operator time fo corry out the instructions in the message.
Processing is continued after an unsolicited key=in of "C".

-
-

The form of the PAUSE command is

IPAUSE message

where message is any comment to the operator, up to a full
card image (80 columns). PAUSE does not require ATTEND
mode.



Example:

{PAUSE KEYIN SYC

The cbove example would cause the monitor to pause ex-
ecution with the following messoge output on LL and OC,

I IPAUSE KEYIN SYC

giving the operator time to key in SYC, which would per-
mit the user to override the write protection on the disk
ond continue the background job.

cc The CC control command removes typewriter over-
vide of the C device (see TY key-in description). The next
control command will be read from the C device instead
of the typewriter,

The form of the CC control command is

1ICC

The CC control commond has the same effect as the CC
key-in, and con be used whenever the JCP has control.

LT The LIMIT control command is used to set o maxi~
mum allowable execution time and maximum allowable
number of line printer pages for a background program. If
the job exceeds either {imit, the background is aborted with
a postmortem dump (if the dump option was specified via o
PMD control commond).

The form of the LIMIT control command is

ILIMIT n [, m]

where n specifies the maximum allowoble execution time
in minutes and m specifies the maximum allowable numberof
line printer poges.

STOLE The STDLB command is used to change the as-
signment of an operational label (with the exception of the
OC —~ Operator's Console) for the current background job.
The operational labels being changed receive the new
ossignments, which stay in effect until the next JOB com-
mand is encountered.

The form of the STDLB command is

fid fid |
ISTDLB (ld:el,,device )[, (Iabel,[device Yeu
oplabel oplabel

where

label specifies theoperational label to be assigned.
It must have been defined during SYSGEN (see
Table 5).

fid  specifies the identity of o file, in the format
defined in Chapter 1.

A disk file Xn in the BT area must have been de-
fined by the JCP prior fo its use in this command.
(See the ALLOBT command. )

device  specifies a physical device name or a
numeric zero, "0", the null device.

oplabel specifies another operational label is to
be used. “Label" will receive the same assign-
ment as "oplabel" has currently.

Notes: 1. The C oplabel cannot be assigned to the null
device.

2. If an error is detected, all assignments pre-
ceding the one in error will have been made.

Exomple:

Change temporary assignments of operational labels:

(lSTDLB (BO,BT,GO),(CO,COMPRESS. D2),(LO, 9TAB0)

This example could be used for an assembly to change the
binary output to the GO file, the compressed output to the
COMPRESS file in the D2 area of the disk, and the listable
output to a $-track magnetic tape.

ROV The ROV command (RUN OV) couses execution
of the program (either foreground or background) on the
OV file.

The form of the ROV command is

ROV
-

Only primary programs may be looded into Foreground with
this command. The loading of any program into the fore-
ground area via an ROV control command must be preceded
by on FG key~in (see Chapter 3). A foreground program
loaded by IROV is given the name OV and runs under the
CP-R job. There may be only one such program resident ot
ony time.
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Ifa priority other than the default value of X'7F' (e defined
under the RUN contro! command) is to be associated with
the foreground program, the IRUN BT, OV, priority com-
mand should be used. The default value X'7F" is the lowest

priority.

RUN The RUN control command causes the named fore-
ground or background program o be executed.

The form of the RUN command s

IRUN fid [, priority][, DEBUG]

where

fid  specifies the identity of the load module to be
executed. The loading of any program into the
foreground area via @ RUN control command must
be preceded by an FG key-in and must be o pri-
mary program. It will run in the CP-R job.

priority is a hexadecimal number in the range 0
through X'7F', to be assigned to the foreground
RUN request if the memory spoce is currently
_being used by another foreground program. The
lowest priority, X'7F', is the default value,

DEBUG specifies that the program is to run under
the control of the CP-R Debug facility.

INIT The INIT control command causes the named
foreground task to be read into memory and initiated. The
INIT command has the form

| 7 1INIT taskname [, (Jos, iobname)] [, PRI][, STOP] —

L [, (PRIO ,xxxx)] [, DEBUG][,T¢)

where

taskname is the file identifier for the Load Module,
with the exception that the specified file nome may
be converted to an actual file nome by lookup in
the Job Program Table. If no match is found in the
JPT, the specified file name is used.

JOB is a keyword and indicates that the fask is to
be run under a job other than the CP-R job. If the
JOB option is not specified, the task will be run
under the CP-R job.

fobname  specifies the name of the job under which,
the task is to be run. It may not be "BKG",
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PRI identifies the tosk & o primory task. If the
PRI option is not specified, the task is run as o
secondary task,

sTOP specifies that the task is to be left in sus-
pended state after load. The defoult is fo exe-
cute directly ofter load. This option is invalid
for a primary task,

PRIO is a keyword indicating that task priority is
specified, This option is valid for secondary tasks
only. The defoult s fo run under the lowest-priority
dispatcher, ot the lowest softwore priority,

XXX is the hexadecimal priority value for the task.
The first two characters specify the interrupt leve!,
minus X'4F', of the dispatcher for the task, The
last two characters specify the software priority
for the task.

DEBUG indicates that the task is to be initiated
under control of Debug.

TS indicates that the task is to be time=sliced.

Note: IINIT command may not be used to start a back-

ground program,

sJoe The SJOB control command creates o foreground
iob. It sets up job controls and table entries but does not
initiate any task in the job. The SJOB command has the
form

(mos iobname[, (DEBUG, T¥ndd)][, (ACCT, xx0)] |
where
jobname is the name of the job to be started.

DEBUG indicates that a Debug control~console de-
vice oddress is specified,

TYndd Is the oddress that Debug will use for com-
munication with the user when ony task in the
job is given control under Debug. *

ACCT indicates that an account number (xx) s .
being supplied.

X% The account number the named JOB is 1o be
associated with,



-

BATCH The BATCH command allows a background job
fo couse o file o be entered in the bockground stream as o
control deck for a later job. This command is available

only in systems generated for symbiont-supported background.

The form of the batch command is

IBATCH fid

where

fid is the identifier for the file to be entered into
the batch stream. File identifier format is defined
in Chapter 1. A batch file may contain only one
background job.

ALLOBT The ALLOBT control command is used to de-
fine the files in the BT orea of the disk, and overrides any
JCP default definitions. The files input on the ALLOBT
command will receive the specified sizes ond formats. The
files defined via an ALLOBT command will stay in effect
only for the current job step unless the SAVE option is
invoked. If the SAVE option is used, the ALLOBT com-
mand will stay in effect for the entire job (any input for
the GO or OV files will always stay in effect for the entire
job).

The form of the ALLOBT command is

IALLOBT (FILE,nn)[, (option),(option). . |

where

FILE,nn specifies the name of the background temp
file to be allocated. Legal names for nn are
X1,X2,...,X9,G0O or OV.

The options are

FORMAT, value specifies the format of the file;
Ufor unblocked, B for blocked, C for compressed.

The default is unblocked for all files except GO;
the default for GO is blocked.

FSIZE,value  specifies the decimal length of the
file in logical records. If ALL is input for o value,
the remainder of the BT area will be allocated
for this file. An ALL input is ollowed only once
and is only allowed for Xi files (not GO or OV).
A check is made for overflow of the BT area ot
the time the ALLOBT command is input. The de-
foult value is 1000 records. Note that the file
size in sectors is computed using the logical
record size and not the granule size.

- RSIZE,value specifies the decimal number of words
per logical record. This field is only meaningful
for blocked or unblocked files since the monitor
compresses records of compressed files into 254~
word blocks. Blocked files have o default record
size of 128 words, and unblocked files have g de-
fault record size equal to the granule size. Note
that if RSIZE > 128, unblocked organization will
always be given to the file.

GSIZE,value specifies the decimal number of words
per granule. This field is only used in directly
accessing a file. The default granule size will be
the size of o disk sector.

SAVE specifies that this file isto be saved through-
out the job and notreallocated between job steps.

Example:

Change the default assignments of the background temp
files:

The group of ALLOBT commands

5 [tALLOBT (FIL,OV), (FSIZ, 0)
4 ['ALLOB (FIL, X4), (FSLALL)
JHGsIZE, 180)
3[IALLO (FILE, X3), (FSIZE,20);

——J1(FSIZE, 100), (RSIZE, 30)

2 [IALL (FILE,X2), (FORMAT,B);
|1(FSIZE, 1000), SAVE
IALLOBT (FILE,X1), (FORMAT,C);

-

could be used by a background program to achieve the
following results:

1. The X1 temp file would be o compressed file that could
hold approximately 1000 EBCDIC ewtds. This file
would be saved throughout the entire job.

2. The X2 temp file would be a blocked file that could
hold @ maximum of 100 binary cards.

3. The X3 temp file would be an unblocked file contain-

ing 40 sectors (assuming a 7204 disk) with o granule
size of 180 words or two sectors.
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4. The X4 temp file would be an unblocked file with o
record and granule size of 90 words (emsuming o 7204
disk) ond would be allocoted the remainder of the
Background Temp area.

5. The OV file would not be allocated,

After inputting this series of ALLOBT commands, the back-
ground temp area would have the following layout (assum-
ing a 7204 disk):

- X2 X3 X4 X1 Go
36Sectors 40Sectors n Sectors 120Sectors Default Size

Note that X4 receives n sectors, where n is the remainder
of the area after all other files have been allocated. X1 js
allocated at the opposite end of the BT area since it will be
saved throughout the entire job.

The formula used to calculate the number of sectors for X2 is

RSIZE

256 X FSIZE x 3

where 256 is the number of words per blocking buffer and
3 is the number of sectors (assuming a 7204 disk) necessary
fo contain a blocking buffer,

The formula used to calculate the numberof sectors for X1 is

FSIZE
25

where it is assumed that 25 cards can be compressed into o
256-word blocking buffer, The number 3 is the number of
sectors necessary to contain a blocking buffer.

x 3

DUMP CONTROL COMMAND

PMD The postmortem dump (PMD) control command
couses the system to dump o specified area of memory if
a background job is aborted during execution. Such q
dump is termed "postmortem” becouse it is performed after
the background program has been aborted, terminated nor-
mally, or not executed ot gl! for any reason. The dump is
always output on the DO device. In the case of an abort
the time to perform the dump is not included in the totg!
time on the LIMIT control card. Note that the PMD com-
mand must precede the RUN command.

The form of the PMD command is

lPMD[U][,TJ[, (from,to{,T] )][,.(from,fo[,T_]):]. ..

where

U specifies that an unconditional dump at the end
of the job is to be output even if there were no
errors. If U is absent, the dump occurs only if
the job is aborted.

20 Dump Control Commands/Input Control Commands

T specifies (when it Precedes address ranges) that
the dump will be listed in both hexodecimal and
text for all address ranges that follow, 1 the
general T is absent, the [,(frorn,fo,T)] option will
dump thot address range in hexodecimal qor g
text, and the [, (from, to)] option will dump tha -
address range in hexadecimal only.

from specifies the location (in hemdecimcl) at
which dumping is to begin. If no locations ore
specified, the entire background is dumped.

to specifies the last location (in hexodecimal)?o be
dumped. The last location must 2 first location,

A maximum of four location Pairs is processed and only the
lost PMD command is honored within o jobstep. If an error

occurs anywhere on the command, the entire command must
be reentered.

Example:
Request a postmortem dump:
fPMD U, (1200, 1300), (2000,3000, T)

This example requests an unconditional dump ot the terming-
tion of the next program to run in the background. Loca-
tions 120074 through 130014 will be dumped in the standard
hexadecimal format, and 200014 through 300014 will be
dumped in both hexadecimal and text, The output will be
on the DO device.

INPUT CONTROL COMMANDS

£0D The user may define blocks in a dato deck by in-
serting EOD control commands at the end of each block.
When an EOD command is encountered, the system returns
on EOD status. Any number of EOD commands may be used
in a job and for any reason.

The form of the EOD command is

IEOD

Note that EOD control commonds must not hove*ony spaces
between the exclamation character ond the mnemofiic.

FIN  the FIN control command is used to specify the end
of a stack of jobs. When the FIN command is encountered,
the system writes it on the listing log to inform the oper-
ator that all current jobs have been completed, types
"BEGIN IDLE" on OC, and then enters the idle stote.
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All time preceding the FIN commond is charged to the

previous job, if job accounting is being performed. All

time from the FIN command 1o the next JOB commend is
| not chorged.

The form of the FIN command is

IFIN

UTILITY CONTROL COMMANDS

The utility control commands described below allow the
user fo manipulate magnetic tape files.

PFIL,PREC  The file and record positioning commands are
used to position a device within its current file. The PFIL
command, will leave the device positioned before the file
mark when moving in the forward direction and at the first
record of the file when positioning backwords. For the PREC
commond, no adjustment is made when an EOT, BOT, or
EOF mork is encountered. Only background devices (not
dedicated to the foreground or IOEX) can be positioned.

The forms for the PFIL and PREC contro! commonds are

{lPFlL

!PREC] nome[,BACK][,n]

where

name specifies a system device nome or operational
label of the device that is to be positioned. This
must be the first item in the specification field.

BACK specifies that the direction of the position-
ing is backward., The default is forward.

n specifies the number of records to skip. The n pa-
rameter applies only to the PREC command and
not to PFIL. The default is skip one record. The
PFIL command always refers to one file. (Any
BOT, EOT, EOF marks encountered will termi-
nate the PREC command. )

Examples:

1. Position the BO oplabel to the end of the data:

IPFIL BO

This example could be used to position the BO oplabel
file so additional object modules could be added to
- those already existing.

2, Position a magnetic tape:

ﬁmc BO,30

ISTDLB (BO,7TAEO)

This example would position magnetic tape on 7TAEQ
30 records forward from its current position.

SFIL The skip file command is used to skip one or more

files on a magnetic tape unit. The SFIL command leaves
the device positioned beyond the specified EOF in the di-
rection of the tape movement. If o BOT condition occurs,

the device is positioned ot the first record following the

BOT marker.

The form of the SFIL control command is

ISFIL name[,BACK][,n]
where
name specifies a system device name or operational

label of the device that is to be positioned. This
must be the first item in the specification field.

BACK specifies that the direction of the positioning
is backward. The default is forward.,

n specifies the number of files to skip. The default
is one file,

Exomple:

Skip tape files:

ISFIL 9TAB2,BACK,4

This example would cause back skipping of four files on
the designated 9-track mognetic tape.

REWIND The REWIND command is used to rewind a mog-
netic tape. It has no effect on other devices.

The form of the REWIND command is "

IREWIND nome

where name specifies o system device name or operational
label of the device that is fo be rewound.

Utility Contro! Commands 21



Example:

Rewind q tape

IREWIND 7TAEO

This example would rewind the designated 7-track tape.

UNLOAD The rewind manua! UUNLOAD) commond
causes the specified mognetic tape to be rewound in mon-
val mode. Operator intervention will be required to use
the device ogain (i.e., depressing the START switch on o
tape drive).

The form of the UNLOAD command is

IUNLOAD name

where nome specifies a system device name or operational
label of the device that is to be rewound in manual mode.

Example:

Unlood o magnetic tape:

IUNLOAD 9TAB3

This example would cause the designated $-track tape to be
rewound in manual mode.

WEOF The write end-of-file (WEOF) commond causes
on end-of-file markto be written on the output device
if an EOF is oppropriate for the device. For magnetic
tape, o tope mark is written; for cards, anEOD is written.
The WEOF command is ignored for all other devices.

The form of the WEOF command is

IWEOF name[,n]

where

name specifies o system device nome or oper-
otional label of the device that is to receive
the EOF.

n specifies the number of end-of-files to write.
The default is one.
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Example:
Write end-of-file on mognetic tape:

IWEOF 97TA81,2

This exomple would write two EOFs on the designoted
9-track magnetic tape.

DAL The Dump Accounting Log command causes the
contents of the Accounting Log to be printed on the LO
device. The Accounting Log is kept on the AL file on
the D1 area of the disk. An option exists to purge the
file ofter the dump is completed. Note that anSY key<-in
is required to purge the AL file.

The form of the DAL commond is

IDAL [PAL]

where PAL specifies that the Accounting Log is to be purged
after the dump is completed.

PROCESSOR CONTROL COMMANDS

A processor control command indicates fo the system that
control is to be transferred to the specified processor. It may
also specify the types of input to be accepted and the types
of output to be produced by the processor,

Processors con be created, updated, ond deleted under nor-
mal batch operations, and there ore no restrictions as to how
many and what kind of processors may be added to the system.

User programs in any area of the disk can be colled by

IRUN fid

where fid is the file identifier for the lood module to be
executed,

All system processors ond user processors in the SP area or
system processor alternate area can be called for execution
by the control commend:

inome parometers

where

nome is the disk file name of the processor to be
executed (e.g., FORTRAN, SL-1, or AP, Note
that the disk file name for the Assembly Progrom
should be AP, since the JCP does special alloca-
tion of the BT oreo if |AP is encountered.
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parameters are optional porameters interpreted by

each processor. Nomally, ot least one input
option and one output option must be specified.

PROCESSOR INTERFACE WITH CP-R

The standard system processors available under CP-R are

System processors and any user processors should follow these

Assembly Program (AP)

Overlay Looder

RADEDIT

Edit

Extended FORTRAN 1V

Dump Analysis Program (ANALYZE)
Si-1

Error Log Lister and Analysis (ELLA)

Device Exerciser

common ground rules:

1

All processors must reside on the SP area or system
processor altemate area of the disk to be callable by
o Inome command.

All processors must operate in the background.

All system DCBs (M:dcb) should be identified as a
primory reference in the processor, since at lood time
the Overlay Loader will furnish the processor with a
copy of the system DCBs.

All processors with overlay segments need only make
the explicit call to SEGLOAD to lood the segments,
The DCB used to lood segment M:SL will be furnished
by the Overlay Loader.

CP-R will furnish the start oddress and end oddress
of unused background memory to any processor that
needs this information. The two oddresses will be in
the following locations, and should be defined via the
EQU directive in the processor:

Location Mnemonic

Description

LWA +1" of the back-
ground progrom's looded
creg; that is, this cell
contains the FWAH the
processor con use for o
dynamic table area.

x1153t K:BPEND

"All these oddresses are in bits 15-31 with biss 0-14 con<
taining zeros.

"LWA ond FWA are the last word address ond first word
oddress.

10.

Llocation Mnemonic Description

x4t K:BCKEND  LWA of usable back-
' ground memory for the
processor; that is, this
cell contains the LWA
the processor can wse
for a dynomic table

area.

Ifa processor has parameters to process from the " Iname"
control command (where "name" is the processor's name)
the address of the buffer containing the control com-
mand is in cell X'144', That is,

Mnemonic

Location Description

X' 144 K:CCBUF Address of control card

buffer.

A processor must perform its own vertical format con-
trol of the printer if format control is required. That
is, the processor must set the VFC (vertical format
control) bit in the DCB via the Device Format Con-
trol call and ensure that the first byte output to the
printer is o format control byte. If o processor (i.e.,
AP) outputs a title ot the top of each page, the num-
ber of lines to print per page is contained in the
following system cell:

Location Mnemonic Description
X174 K:PAGE Number of lines per page
byte 0 fo print.

If o processor uses scratch files (background temp
files X1-X9) and desires o different record size, gran-
ule size, or organization that is given by default by
the JCP, the processor must make the appropriate sys-
tem call on the Device Mode function. By calling the
Device Mode function, the processor can set the file
organization (blocked or compressed) and the appro-
priate record size and granule size. The bockground
temp file default assignments by the JCP are described
below.

In general the processor should terminate input from
SI when an end-of-file status is sensed on SI. To ter-
minate, the processor should moke o system call on
EXIT. EXIT will close all the procegsor’'s DCBs and
close all open disk files.

All processors using the GO file should open GO and
then do a file skip (PFIL function coll) on GO so the
GO file is properly positioned fo receive odditional
data. The Job Control Processor will purge the GO
file upon reading o JOB control command.
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JCPwill allocate the Background Temp area for all Xi files,
where, 1 i 9. The GO and OV files will receive their
SYSGEN defined sizes unless overridden with on ALLOBT
command. The GO file will be defined as a blocked file
with o logical record size of 120 bytes; the OV file will
be unblocked with the record and granule sizes equal to the
sector size. The Background Temp area that remains after
GO ond OV have been allocated will then be equally dis-
tributed omong the Xi files, All Xi files will be given un-
blocked organization with the record and granule sizes
equal to the disk sector size. The user can override any of

these defoults via an ALLOBT commond. If the user desires
not %o have the Xi files reallocoted between processors,
the SAVE option on the ALLOBT command can be used,

JCP MESSAGES

The messoges itemized in Table 6 are output by the Job
Contro!l Processor on the LL device.

Table 6. JCP Messages

Message

Meoning

11ACCT LOG 1/0 ERROR X'xx'

An 1/0 error that could not be automatically processed was encountered
during JCP execution. CP=R will enter @ WAIT state if the |ATTEND
control command was first read in; otherwise, an abort and a skip to
the next job will occur,

11BI CKSM ERR
1B SEQ ERR

JCP Loader encountered a checksum or sequence error on a binary
card during the looding process.

1 18T OVERFLOW

Insufficient Background Temp space to execute the requested back=
ground program, The job is aborted,

HICC ERROR, BT OVERFLOW

The file size input on an |ALLOBT command is greater than the
available Background Temp space.

11CC ERROR, FG KEY-IN REQUIRED

A request has been made to run a foreground program without pre~
viously inputting an FG key=in. The !RUN or IROV command must
be reentered ofter the FG key-in is input.

[1CC ERROR, ILL,
RELOCATION OF BT

An improper |ALLOBT command was input to change a Background
Temp (BT) scratch file that was designated as a “saved" file prior to
this job step.

11CC ERROR IN ITEM xx

An error exists in a JCP control command in the indicated item, Every
item (except the | character) followed by a blank or comma is
counted in determining the item in error.

11D1 AREA FGD, CAN'T UPDATE AL FILE

JCP could not process accounting information because the D) area on
disk has been reserved for foreground. CP-R will enter WAIT state if
an 1ATTEND control commond was specified; otherwise, an abort and
a skip to the next job will occur.

11EOT ON FILE xxxooexxx

End-of-Tape status was returned from an attempt to read or write the
indicated disk file.

1 IERR, CONTROL BYTE = xx

JCP Looder is not equipped to process the indicated control byte.

HFILE soooooooc NONEXIST,

-

The indicated disk file was never allocated via the RADEDIT or was

never written into.

11ILL. DEFINE FIELD ITEM

JCP Loader has encountered a define field item that it is not equipped
to hondle.

THILLEGAL BINARY CARD

An EBCDIC card was read by the JCP Loader where a binory card was
expected.
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Table 6. JCP Messages (cont. )

Message

Meoning

LHLL. EXPRESSION

JCP Loader has encountered an expression that it is not equipped to
evaluate (a mixed resolution expression). The lood will be dborted,

HIILL. NEG. ORG ITEM

JCP Loader has encountered an origin item that it is not equipped fo
hondle (on origin item that moves the lood location counter in o
negative direction). The load will be aborted.

111/0 ERROR X'xx', LOC *xxoex'

JCP encountered an irrecoverable 1/0 error.

1ILMI FULL, CAN'T LOAD s0otxs0ocxxx

The indicated foreground program cannot be loaded because insuffi-
cient space exists in the Load Module Inventory table,

HINOT A TASK LOAD MODULE

ARUN command has named a file without a validload module header.
The RUN command is aborted.

{INOT ENUF SPACE FOR LOAD

JCP Looder is unable to complete the load because of insufficient
background space.

11PUB LIB, CAN'T LOAD xxxooouxx

The designated program on the IRUN command isa Public Library and
cannot be executed via a IRUN command.

1ISCHED FILE OVERFLOW

File SCHED in the SP area is full thus discarding all future requests
for periodic scheduling. File should be copied and enlarged.

LISCHED FILE TYC 'xx' ON 'operation’

The type completion 'xx' was received on the 'operation’ indicated
or the file SCHED in SP. Refer to Appendix N for TYCs,

HISCHING FOR JOB CMD

The present job has been aborted ond the JCP is searching the job
stack for the next 1JOB or IFIN command.

I 'taskname’ IN 'jobname* MISSED 'xx' CYCLES

The tosk indicated in the job indicated missed 'xx' initiations by the
periodic scheduler.

I 'teskname’ IN 'jobname*
TYC 'xx' [DELETED)

The task indicated in the job indicated received the type completion
'xx' when an INIT was attempted by the periodic scheduler. The
entry was deleted if indicated. Refer to Appendix N for TYCs.

1ITOO MANY ASSIGNS

JCP has encountered more than 48 IASSIGN commands in a job step.

1ITOO MANY CONTROL SECT.

JCP Looder has encountered more than one nonstandard control
section. The load will be aborted.

HTOO MANY DCB'S

The maximum number of M: and F: DCBs was exceeded during the
loading process. Approximately 27 DCBs can be accommodated by the
system. The excess DCBs will not be stored in the DCB table or the
disk file heoder.

TTUNSATISFIED REF xooxxocox

Indicated REF was not satisfied during the loading process. This
alarm occurs only on LL if no mop was requested, or on LO if a map
was requested.

1 IJUNSATISFIED REF's DURING LOAD

]

This message is typed to the operator on OC ot the end of a load if
any unsatisfied REFs were encountered during the loading process.

1 IWARNING: NONEXIST.
FILE xx000ixx -

JCP has processed on |ASSIGN command that assigned o DCB to o
nonexistent file. JCP will continue normal processing.
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3. OPERATOR COMMUNICATIONS

Communications between the operator ond the system toke
place through operator key-ins (solicited ond unsolicited)
and monitor prinfouts (CP-R maessages ),

CP-R MESSAGES

CP-Rand associated processors (as selected during SYSGEN)
oufput messageson the OC device wheneveroperator action
is requiredor to inform the operatoras fo the statusof events
(including errors) taking place within the system. CP-R out-
put messages are listed and described in Table 7.

TRAP HANDLER MESSAGES

In oddition to the messoges listed in Table 7, the following
messages are output by the trap handler upon occurrence of
the various traps if the user does not specify his own trap
handling:

HIARITH, FAULT AT xxxxx ID = XX XIHK X X

I IBREAK ERROR AT xxxxx ID = JOCXXX XXX

v
VIMEM. PARITY ERR AT xxxxx ID = 200X XX XX
LIMEM, PROT, ERR AT xxxxx ID = RXOCXXX X
IINONEXIST, ADD. AT xxxxx ID = XXXXXXXX
TINONEXIST, INST, AT xxxxx ID = XXXXX XXX
PIPRIVILEGE INST, AT xxxxx ID = XXXXXXKX
HISTACK OVERFLOW AT xxxxx ID = XXX XX XXX
HUNIMPLE. INST. AT xxxxx ID = XXXXXXXX

HIWDOG TIMER RUNOUT AT xxxxx ID = xxxxxxxx

'

Note that the messoge "ARITH, FAULT AT xxxxx" is output
for the fixed point arithmetic overflow trap, the floating-
point fault trap, and the decimal orithmetic fault trap. The
messoge

"ERRxx ON CAL AT xxxxx ID = xxxxxxxx"

is output if a user program fumishes on invalid parameter
while attempting to use a service function. ID identifies

the trapped task.

Table 7. CP-R Messages ond Responses

Messoge! Meaning

Operator Action

Hyyndd **** message

"yyndd" is the control device and job
nome for the terminal job., "Messoge"
is the messoge sent by the terming!
user to the operator,

Action is determined by the content
of the terminal user's message.,

! tyyndd ATTENTION INTERRUPT

An ottention interrupt wos received
from the specified device.

No action is required.

! lyyndd ERROR'

An irrecoverable error hes occurred,

No key=in response required except
for card reader. Forcard reader error,
remove last card in output hopper for
jam and replace it or o duplicate fo
input hopper, Key in CRndd R®. ¥
cord or reader cannot be fixed, key
in CRndd E® to inform the request-
ing task the card reader erraged.

"lf background, requires an [/0 ke

'Mesqes beginning with Hyyndd in the
in such messoges are listed alphabetically,

y=in to continue or retr

message column will vary according to device type. Therefore the second words

y 1/0 operation on the device; if foreground, the operation is

errored and no key-in is required or expected.
mKey-in may be required depending on device type.
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Table 7. CP-R Messages and Responses (cont. )

Message

Meaning

Operator Action

I lyyndd ERROR, NOT OPERATIONAL

Device went not operational during
1/0 operation.

No action required.

lyyndd ERROR, POSITION LOST

A magnetic tape unit either retumed
inconsistent status or the tape posi-
tion is indeterminant following a tape
operation,

No action required,

1lyyndd 1/O TIMED OUTH

An 1/0 interrupt failed to retum
from the device used for an 1/0

operation in the software timeout
period allowed,

Unless the timeout occurred in a
foreground task, the message always
requires operator action. If the
cause and/or correction is unknown,
key-in yyndd E®.  If the cause is
known, key in either yyndd R® or
yyndd C® fo specify whether the
1/0 operation should be or should
not be retried. (R specifies refry;
C specifies continve. )

I lyyndd KEY-IN PENDING

An 1/0 operation is waiting for an
operator key~-in on the indicated
device. This message is repeated
at ‘intervals,

Supply the appropriate key=in.

I lyyndd MANUAL

Device was in monual mode at SIO
initiation.

Ready the device. No key-in is
required,

! lyyndd S1O REJECT, CC = 10 -1t

S10 instruction retumed CCl and
CC2 os nonzero (10).

Correct condition and key in yyndd
R®. Jf condition connot be repaired,
key in yyndd E® o inform task the
1/0 has errored.

1lyyndd S1O REJECT, CC =01 --'t

S10 instruction retumed CC1 and
CC2 o5 nonzero (01).

Correct condition and key in yyndd
R®. If condition cannot be repaired,
key in yyndd E® to inform task the .
1/0 hes errored.

1 lyyndd TEST MODE

Device went info test mode during
1/0 operation.

No action required,

I lyyndd UNRECOGNIZED'

SIO instruction returned CCl and
CC2 = nonzero (11),

Comect condition and key-in yyndd
RE. Ifcondition cannot be repaired,
key in yyndd E® fo inform task the
1/0 has errored.

I lyyndd WRITE PROTECTED'

An attempt was made to write fo o
write protected device or disk track.

If the write is to be permitted then
change the write protected status of
the device or track and key in yyndd
RE. If the write is not to be per-
mitted, key in yynddiE@.

1 JALARM 2000000x¢00x

A system inconsistency was detected,
following the ALARM message. The
reason is indicated in the text,

See Chapter 5, “Availability Oper-
ating Procedures”.

11BACKGROUND IDLE

Background sequencing has been termi-
nated because JCP read a IFIN command
or encountered a critical error.

If more background jobs are to be
run, key in C fo restort background
sequencing,
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Table 7. CP-R Memages and Responses (cont. )

Message

Meaning

Operator Action

I IBACKGROUND WAIT

Background hos executed o *WAIT"
request,

Key in C © to continve background
processing.

1IBKG ABORT WAIT

Background has aborted in attended
mode,

Key in “C" fo continue, or *DB" 1o
dump background memory,

11BKGD JOB ident ON

Specified background symbiont job
has been selected for execution.

No operator action required.

1ICANT OPEN ERRORLOG

The error log file was olready in use
by error list progrom, full RFT, no
blocking buffer available, or o DED
key=in was in effect,

See Chapter 2 Availability Manual.,

1ICORE SAVED

Memory has been saved on the CK
area following a system fault,

No action required,

HHCORE USED, CAN'T
LOAD xxxxxxx

The specified primary program cannot
be looded for execution because its
required core space is already in use.

Key=in X @ to abort the job.

HICP-R RESTARTED

CP=R is fully restarted following o
system ALARM and an auto-restart.
The date and time information have
been maintained and need not be
re-entered.

No action required.,

11CRndd CARD NOT FED'

The cord reader was unable to feed
a card correctly.

Correctorreplace the card in the read
hopper. Push RESET START and key in
CRndd R@to retry the operation.

1 IDPndd IDLE

Indicated unit has no open files.

May be removed from the spindle.

I IERRORLOG ERROR

An irrecoverable write error was en-
countered while attempting to write
entries to the ER operational label.

Reassign ER oplabel to another output
device or "0",

HIERRORLOG FULL

While attempting fo write entries fo
the ER operational label, an end-of-
file, end-of-data, or end-of-tape
was encountered,

See Chapter 2 for Error Log purging
procedures. Avoilability Manual,

LIFILE NAME ERR

A problem has occurred in attempting
to open or close a disk file through
an STDLB key~in,

Key=-in X @ to abort the job.

111/0 ERR, CAN'T LOAD xx00000x

An 1/0 error occurred or no blocking
buffer was avoilable when attempting
to load the specified foreground pro-
gram for execution.

Key-in X @ to abort the job.

11JOB account, name, priority, ident

An input job wes added fo o list of sym=-
biont files. Message has some format as
user's job card except for ident, which

is odded to the end.

No action required.

IIKEY ERR

CP=R cannot recognize an unsolicited
key-in response.

Retry the key-in.
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Table 7. CP-R Messages and Responses (cont. )

Message

Meaning

Operator Action

TILMI FULL, CAN'T LOAD 00000x0x

The specified primary program cannot
be lcaded for execution because no
room exists in the Lood Module
Invenfory,

Key-in X @ to abort the job.

1 1LOADED PROG xxxexxxxx

Specified primory programs were
loaded by Foreground Loader for ex-
ecution. Up to three progrom names
will be output in one message.

No action required. Outputting of
this message to OC may be prevented
by setting appropriate assembly time
software switch to bypass the code
causing the messoge.

IIMEDIA ABORTED REQ xxxx:yyyy

MEDIA request xxxx was aborted due

to reason yyyy where yyyy con be

OPER  ~ operator keyed in "X"

NOMO - the MO oplabel is not
defined

OPNI - unable to open input file's
DCB

OPNO - unable to open output
file's DCB

PREP - on irrecoverable error
occurred during
preprocessing

BUFS - insufficient job reserved
poges for blocking buffers

DEV - a fatal error occurred
during the copy

SPEC

invalid specifications were
detected

None. If request xxxx was initiated
by an operator or MEDIA key~in and
the couse of the abortion removed,
the key=in con be reentered.

I IMEDIA MOUNT TAPES FOR xxxx

MEDIA request xxxx is ready to begin.

Mount tape or tapes required. When
ready, key-in MEDIA ] fo initiate

copy.

1 IMEMORY FAULT

During a memory status scon, memory
status was found which indicated that
an error was detected by the memory
unit. An error log entry was recorded
for this problem,

No action required.

{INO PATCH AREA - CLEARB S
IGNORES MODIFY COMMAND

If this is OC, only the message portion
preceding the hyphen is output. If not
OC, the entire message is output,

If this is OC, input next command,
If not OC, idle machine, increment
address, and RUN.

HINO TSPACE, CAN'T
LOAD xxxxxxxx

A primary program load request could
not be satisfied because TSPACE was
not available for building FPTs or for
reading in the header,

Key in X @ to abort the job.

-

HINONEXIST., CAN'T
LOAD roxxxxxx

Specified program cannot be loaded
for execution because it does not exist
on disk, or required Public Library
does not exist on disk.

Retry. If message is output again,
key-in X ® to abort the job.
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‘Table 7. CP-R M-squ and Responses (cont. )

Comments field will have operator
instruction.

Message Meaning Operator Action >
I IPATCH LOC ERR-CORRECT AND If this is OC, only the message portion If this is OC, input next command.
CLEARB S preceding the hyphen is output. If not If not OC, idle machine, increment
OC, the entire message is output. address, and KUN,
1 1PAUSE eommoands A IPAUSE command has been read. Press INTERRUPT switch and key in

C © to continue reading from the
job stock after performing required
action,

I1PLEASE KEY-IN DATE-TIME

CP-R has been booted in and requires
the date and time before other opera-
tions are allowed.

Enter DT, mm, dd, yy, hh, mm

where
mm = month (1-12)
dd - day (1-31)
yy = year (00-99).
hh < hour (0~23)
min - minute (0~59)

I IPROCESSOR FAULT

During a processor status scan, pro-
cessor status was found which indicated
that an error was detected by a pro-
cessor. An error log entry was recorded
for this problem.

No action required,

11PUB LIB, CAN'T LOAD xxoxxx

Invalid request to load Public Library
for execution. All Public Librories
must be automatically loaded by the
system as needed,

Either retry the job or key in X@ to
abort the job.

HIQUEUED AS NUM. o00x

MEDIA copy request is accepted and
is assigned ident number xxxx.

No action required.

1IRELEASED PROG sxxxxxxx

Specified primary progrom was
released.

No action required. Message can be
prevented by setting appropriate
assembly time software switch to by~
pass code causing the message,

TIRLS NAME NA

Key-in request to release a foreground
program whose nome is not recognized
by the system.

Retry.

HISPURIOUS EXTERNAL INTERRUPT

An interrupt has been triggered but is
not connected fo a task.

No action is required.

idle state.

11Syyndd ERR xx An irrecoverable error occurred, Sym- No action required.
biont activity on specified device was
terminated.

11Syyndd IDLE Specified symbiont device entered No action required,

-
-

11Syyndd UNAVAILABLE

Specified device is currently unavail-
able to the symbiont,

No action required.

VITERMINAL JOB yyndd
account, name OFF

Indicates the terminal user is now in-
active. "yyndd" is the control device

ond jobname for terminal job. “Account,
name" is logon verified user account, name.

No action required,
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Table 7. CP-R Messages and Responses {cont. )

Message Meaning

Operator Action

HTERMINAL JOB yyndd
account, name ON

Indicates the terminal user is now
active, "yyndd" is ths control de~
vice and job name for terminal job.
"Account,name" is logon verified
user account and user name.,

No action required.

TIUNABLE TO CLOSE DCB saxxxxx

The specified DCB was not closed in
the task during termination,

No action required,

HIXEROX CP=R VERSION sexxx

Output whenever system is booted in.

Message can be terminated by
hitting BREAK key on OC,

OUTPUT MESSAGE FORMATS

Output messages are printed in three different formats on
the Operator's Console. These formats are outlined below.

1. Messages without tabs are for operator's reference
at a later time and are typically generated by fore-
ground or background programs that wish to communi-
cate with the operator. They are similar to system
messages but have no time stamp.

2. System messages which begin with two exclemation
marks (11) will be preceded by a time stamp (hh:mm)
in column 1 through 5, followed by a single tab. With
normal tab settings the message willbe positioned 1 inch
fo the right of the left morgin.

3. Device control messages will have o time stamp in col-
umn 1 through 5, followed by four tabs, With normal
tab settings the message will be positioned 4 inches to
the right of the left margin.

OPERATOR KEY-IN

After the system has been initialized, operator key-ins
permit the operator fo control the execution of tasks by the
system (i.e., foreground tasks, background job stream, and
Control Task services).

With the exception of the DT key-in (which is requested by
the system ot the end of system initialization but prior fo
any other activity, if job eccounting or error-logging hes
been requested), operator key-ins are unsolicited. That is,
an operator key=-in is initiated by the operator depressing the
INTERRUPT switch on the Control Panel. (On a Xerox 550,
the ATTENTION key may be substituted.) This action

activates the Control Panel Task which, in tum, triggers

the CP-R Control Task. When the Control Task becomes
the highest priority task in the system (that is, when all
foreground tasks are inactive), the system issves o prompt

character (o dash, "-") to the Operator's Console and waits
for operator input. )

Via the OC device, the operator inputs appropriate infor-
mation in the following sequence:

1. Optionally, types in an exclamation mark (1).

2. Types in the desired key=in and any associated pa-
rameters, (Refer fo Tables 8 through 11 for listing
ond description of Stondard, Terminal Job Entry,
Symbiont, and Media Conversion key=ins, )

3. Types in a New Line character @ to indicate the com-
pletion of a key-in.

If a typing error is discovered before the ® character has
been keyed in, the error may be corrected by the operator
in one of the following ways:

1. If the erroneous character is the last character typed,
key in one cent sign (¢) character, retype the last
character correctly, and continue to type in the re-
mainder of the key-in. Indicate completion of cor-
rected key=in by keying in the @ character.

2, If the erroneous character is within a few positions of
the last character typed, key in an appropriate number
of cent signs (storting with the last character, each
centsign deletes one character and performs a simulated
backspaceofone position)until the erroneous character
has been effectively deleted. Retype correctly, all
characters deleted and resume typing rest of key=in,
Upon completion of key=in, key in the @ character.

3. If the erroneous character is located toword the begin-
ning of the key~inor many positions from the last char-
acter typed, it may be more expeditious to key in an
EOM (End of Message) charocter, In this case, the
entire key-in is deleted and the monitor is ready for a
new key-in,
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Table 8. Standard Operator Key-Ins

Key=-In

Purpo“ . 1

yyndd o« ®

Controls system action following an abnormal condition during an 1/0
operation, where “yyndd" is the physical device name of the device in-
volved, and "a" is a single character thot requests a system action relative
to the device as follows: a = C — continve "as is"; @ = E = inform user pro-
gram of the error and transmit record "as is"; a = R ~retry the 1/0 opero-~
tion; a = X — unconditionally abort the current operation on the device and
error the request,

ALARM ®

Forces on operator=initiated system alarm. See also REBOOT key=-in.

OFF
AW[ONH®

If OFF, the batch control command !ATTEND becomes illegal. 1f ON, both
the IPAUSE ond IATTEND control commands become legal. This command
allows the system fo permit or reject batch jobs that depend upon the pro-
grammer being able to interact with his job. Default is ON. See also PAU
key-in. '

BMEM[n] ®

Change memory allocation for the background job. The “n" specifies the
number of pages to be allocated to the background job. If "n" is not spec~
ified, its background job memory is restored to its SYS GEN-defined valuve,
Allocations for background tasks using simplified memory management (SMM
option on the IOLOAD command) will not fake effect until the current back~
ground job step terminates.

BREAK jobname @

Transfers control to user's break-receiver routine if the wser established break
control in the job via an INT service call. jobname is the name of the job to
receive the break signal,

c [s/0]®

If no parameters: Continue processing in the background. If the background
was in a wait or idle state, the system leaves that state and proceeds. If "S"
parameter: Change the background control mode to symbiont, so the sym-
biont can start background when necessary. If "O" parameter: Change the
background control mode to operator, so only the operator may start back-
ground. The symbiont can only start background from an idle state. It con
not clear a background wait,

CC®

Retransfer control back to the C device from OC. Used in conjunction with
TY key-in.

ant{izz). |

D
A]@

T

Disarm, arm and enable, or trigger specified interrupt. The "location" spec-
ifies the hex address of the interrupt; "label” specifies an interrupt label;
"D" is used o disarm specified interrupt; *A" is used to arm and enable;

"T" is used fo arm, enable, and trigger the interrupt,

loaddr

CKp {Iooddr,hioddr

Je

Selectively dump system output saved in the CK areo after o system alarm,
The "looddr" parameter specifies the lowest address to dump. The "hioddr"
parameter specifies the highest oddress to dump. Default cases for "loaddr"
ond "hiaddr" are 0 and high core respectively. Activation of the Control
Panel Interrupt during the MAP portion of the dump stops map output and
starts the DUMP portion. Activation of the interrupt during the DUMP por-
tion terminates the dump.

coc ®

Job was halted because of error in control command. Continue from OC with
correct control command (after depressing the Control Panel Interrupt Key),
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Table 8. Standard Operator Key-lns (cont. )

Key-In Purpose
loaddr : . .

CRD {| oddr hioddr © Identical to CKD key-in above except that the dump is read from the SE
caddr,h oplabel rather thon the CK area (see CRS key-in below).

CRS® Preserve an alarm dump by copying it from the CK orea to the SE oplabel in

1024-byte records.

DEBUG ftaskname[, (JOB,jobname)] ®

Couses the nomed task in the named job to be run under DEBUG control.

s [ 1)

DED dedicates a device, device controller, or JOP. UND undedicates a
previously dedicated device, device controller, or IOP. F defines the de-
vice to be dedicated to the foreground; X prevents device use and aborts any
existing requests; N prevents device use but does not abort existing requests
for use; D restricts a device for diagnostic use and aborts any existing re~
quests; R specifies thot the disk pock will be removed (DED) or hes been re-
ploced (UND) from unit DPndd; 1 dedicates or undedicates all devices on
JOP n (of yyndd); D dedicates or undedicates only device yyndd. If neither
1 nor D is specified, all devices on the same multiunit controller are dedi-
cated or undedicated.

DISPLAY[LL]®

Display current status of all tasks in the system on the LL or OC device,
Output is to the OC device unless LL is specified. A typicol display output
is shown in Figure 3,

DM
lDF ][from,to][,T][, S] @)
D8

Dumps the contents of specified memory onto the device that is permanently
assigned to the DO oplabel. DM specifies a real-memory dump with default
boundaries being zero and the end of the monitor, DF specifies a real-memory
dump with default boundaries being the limits of the first Foreground Private
Memory partition. DB specifies a virtual-memory postmortem dump of back-
ground with default boundaries as the limits of Task Virtual Memory.

DF or DM requests are performed immediately. A DB dump request is not per-
formed until the next task termination occurs in background (either for JCP or
ony other processor or user program).

1f “from, fo" is absent, the entire default area will be dumped; if present, the
first word oddress in hex and last word oddress in hex of the selected arec are
defined, If ", T" is obsent, core memory is dumped in hexadecimal; if present,
core memory is dumped in hexadecimal and EBCDIC. 'S’ specifies the dump
will be in a short-line format at four words per line.

DT mo, day, yr, hr, min &

Input of current data and time. Exomple: DT 8, 17, 69, 22, 30.

ON ,
ELOG{OFF ] ® Tums error logging procedures on and off. Eliminates the majority of the
PURGE execution time overhead associcted with error logging but does not prevent
gathering of the error statistics for the ESUM display. PURGE clears the
error log and all error, log and 1/0 counts, .
{E::s rjx;‘ D}'ex? ® Creates an error log entry containing the supplied text (56-byte maximum).
ESUM[LL) ® Display o device error summary on OC or LL. A typical error summary is

shown in Figure 4,
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Yoble 8. Standard Operator Key=lns (cont. )

Key=In

Purpose

EXTM taskname[, (JOB,jobnome)] &

Terminate a task in a job. The "taskname” is the nome of the task to be
terminated. "JOB" is a keyword that indicates that the job under which the
task is running will be specified. (If JOB is absent, jobname defaults to the
CP-R job.) The "jobname" is the name of the job under which the task to be
terminated is running.

FG®

Permit looding of foreground progrom from background job stack for execution
via @ IRUN or !INIT control command..

INIT fid[, (JOB, jobname)](, PRI] —

L [,STOPIL. (PRI, xxxx)) —
L [.DesuG)[, 151 ®

Reod named task into memory ond initiate it. The fid is the file identifier for
the load module file. "JOB" is o keyword that indicates that the task is to
run under a job other than the CP-R job (if "JOB" is not specified, the task
cuns under the CP-R job). The “jobname" specifies the name of the job under
which the task is to be run, PRI specifies the task is primary ond if not spec-
ified the task is run as secondary. STOP is an option that specifies the task
{secondary only) is to be left in suspended state after lood. The default is to
execute directly after load. PRIO is a keyword to specify task priority (for
secondary tasks only). Defoult is to run under lowest-priority dispatcher at
lowest software priority. This is X'EFEF’ for nontimesliced tasks or X'FFFF!
for timesliced tasks. xxxx is the task's priority value (in hex). The first

2 characters specify the interrupt level minus X'4F' of the task's dispatcher,
and the last 2 characters specify the task's software priority. DEBUG indi-
cates the task is to be initiolly under Debug control. TS indicates that the
task is to be time=sliced.

INTLB label, loc (hex)®

Change assignment of interrupt labels.

KJOB jobname @

Terminates all tasks in the named job.

PAU [{8;]] ®

If OFF, both the 'PAUSE and IATTEND batch control commands become
illegal and any 1/0 operation which would otherwise have made a request
for an operator's key-in to correct an 1, O problem is aborted with a TYC4.
If ON, only the |PAUSE command becomes legal. This command ollows the
system to permit or reject batch jobs that depend upon operator interaction
(e.g., tape mounting) fo continue. Default is ON. See also ATT key-in.

(SLICE,n)
Q (82"\:,N' '; 10 | ® 1f no parometers are used, the current settings of the time=slicing controls
(QMA?(" are reported, These parameters are number of slices per second; ond slice
( ot length, QMIN, QSWA, ond QMAXin milliseconds. If parometers are spec-
ified, the corresponding controls are set as specified. The parameter "n" is
o decimal number of slices per second that must be between 1 ond 500, ond
must divide 500 evenly, The porameter "t" is milliseconds (decimal) and
must be 1 or more.
NORETRY
RETRY .
. Q30 ?AC’)J:\?"Y reee |® This commond is availoble on o Xerox 350 system only. It offects the con-
tents of the Q30 register as follows:
NOWDT -
WDT NORETRY: set bit 0 No instruction retry
RETRY: reset bit 0 -
NOPARITY: set bit 1 No parity checks
PARITY: reset bit 1
NOWDT: set bit 2 No watchdog timer
WDT: reset bit 2
Default is no change for each bit.
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Table 8. Standard Operator Key-Ins (cont. )

Key-In Purpose
Q31 [option,...] © This command allows simple examination and modification of the address stop
; controls (Q31 register) of a Xerox 550 system. It is not aveilable on o
Sigma 9 system, The “options" are any of tive fol lowing:
(ADDR, x)  Set address fo "x" (hexadecimal ),
(Symbol, x)  Set oddress 1o “x" plus the volue of “symbol", *Symbol"
may be any symbol found in the symbol table in module
CRS2 or any overlay name.
(ST™, x) Set address to "x" plus X'6000',
(ROOT,x)  Set address to "x" plus X'600E",
INST Compare execution access addresses.
WRITE Compare write access addresses.
ANY Compare any addresses accessed.
ALL (Same as ANY.)
PAGE Compare page addresses.
WORD Compare word addresses.,
REAL Compare real oddresses.
VIRT Compare virtual oddresses.
STOP Stop execution on compare.
HALT (Same as STOP. )
BEEP Briefly sound audio alarm on compare.
CLEAR Reset all flag bits (but save the oddress),
Any bit or field not specified is not changed. If no options are specified, the
Q31 register content is typed as o hexadecimal number,
REBOOT ® Forces an operator-initiated system alarm and an automatic reboot of the
system. See also ALARM key~-in.
RLS toskname @ Terminate a foreground primary program running under the CP-R job.
RSY [jobname] Removes SY key-in for the specified job, retuming to normal software disk

write protection. Default for ‘jobname’ is 'BKG' which is the background
job. Note that the SY key=in is automatically removed from background
whenever a 1JOB or IFIN command is processed,

RUN tasknome |, priority] ©

Load and execute a foreground program running under the CP-R job. Only
primary tesks can be looded with this key=-in. The name of the foreground
file to be loaded must be input.

SCHED fid [, (JOB,jobname)][, PRI]—

l— [, (prIO, o)), (STRT,time)] —I

L—La NTV, interval ][, DELE (1)1
Lg1s)

Schedule a task for periodic INIT, The "fid" is a CP-R file identifier with
one varigtion: the file name is actually o task name that may be the same
os the file name or related to it by o SETNAME CAL.

If neither an account nor an areo is specified, the defaults are area FP and
the system account. If an area nome is specified, the default is the system
account. Specification of a whole area is an error.

JOB is a keyword indicating that the task is to be INITed under o job other

~ than the CP-R job. The defaultis the CP-R job. PRI specifies a primary task;
the default is secondary. PRIO s a keyword to specify task priority for sec-
ondary tasks. Defaultis to run under lowest-priority dispatcher at lowest soft-
ware priority. "XXXX"is the task's priority value in hex. The first fwo chor-
acters specify the interrupt level minus X'4F' of the task's dispatcher, and
the last two characters specify the software priority. TS specifies o time-
sliced task. DELETE specifies that the task is to be de-schaduled, STRT is a
keyword indicating that the time for the first INIT to the task is specified.
A value of zero or absence of the keyword couses an immediate INIT.
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Toble 8. Standord Operator Key-Ins (cont. ) E

Key-In

Purpose

SCHED fid (cont. )

The format of the time values for start time is as follows:
{LL[Lyr.Jmm,]dd,Jhh,Imin,]sec)
where

yr means year (e.g., 76)

mm means month number (e.g., 9)
dd means doy (e.g., 5)

hh meons hour (e.g., 14)

min meaons minute (e.g., 30)

sec means second {e.g., 10)

Values are optionally deletable from left to right; e.g., any value may be
omitted provided that all parometers fo its left are also omitted. Thus, if
hh is omitted, yr, mm, ond dd must also be omitted. The SCHED key-in
uses current date/time values for omitted values. An exomple of the STRT
option is:

-.+(STRT, 14,30,0)...

which would couse the specified task to be INITed ot 2:30 p.m. of the cur-
rent year, month, and day. Please note thot omission of the 0 (seconds)
value would cause INIT ot 14 minutes and 30 seconds of the current year,
month, doy, and hour.

INTV is a keyword indicating that the period between INITs is specified in
seconds. If the specified value is not an integral multiple of five, it is
rounded up fo the next highest integral multiple of five. A value of zero or
absence of the parameter causes the INIT to be issued once at the specified
STRT time. The presenceor absence of the STRT and INTV keywords is inter-
preted as follows:

INTV STRT Result

present  absent periodic INIT, starting ot now + INTV
present  present periodic INIT, starting ot STRT

absent absent  INIT once immediately

absent present INIT once ot STRT

SJOB jobname [, (DEBUG, TYndd)] @ =
l— [, (ACCT, xxx)]

Creates the named foreground job by setting up job controls and table entries

but does not initiate any task in the job. DEBUG indicates o Debug control-

console device is specified. TYndd is the oddress used by Debug for communi-
cation with the user. ACCT indicates on account is specified. xxx is the
occount the named JOB is to be associated with.

SNAP[FILE, fid] @

Saves core (the monitor) on the specified file or to the SE oplabel by default,
-

STAT tosknome [, (JOB, jobname)]

Output the status of the specified job on OC. The "taskname" defines the

name of the task from which status information is desired. The "JOB" is a

keyword that indicates that the job under which the fask is running will be

specified. (If "JOB" is not present, jobname js defaulted to the CP-R job. )
The “jobname" is the name of the job under which the task is running. The
task status will have the format illustrated in Figure 5.
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Teble 8. Standard Operator Key-Ins (cont. )

Key-in

Purpose

fid
STDLB label, { device ] ©
oplabel

Changes o current oplabel assignment. The new assignment will stay in effect
until changed by another STDLB key-in or system Is rebooted, "label" spec-
ifies the oplabs! fo be assigned, which must have been previously assigned ot
SYSGEN, “fid" specifies a disk file or disk area. “device" specifies a
physical device nome, or "0" for the null device. "oplabel” specifies one
of the SYS GEN-defined oplabels.

SY [jobname] © Overrides normal softwore disk file write protection for the specified job.
The default for ‘jobname’ is 'BKG' which is the background job. The SY
privilege is removed by the RSY key in or job termination. For background,
it is also removed automatically when a 1JOB or IFIN command is processed.

Y @ Transfer control from the C device to OC (typewriter) for reading control
commands. .

we Suspend current background job and enter WAIT state,

X ® Abort current background job. Message on OC and LL will show last loco-

tion executed,

Delete this line. (On a Xerox 550, the combination "CONTROL" and " X"
may be substituted. )

® Ignore operator key-in request.

¢ Delete last character. (On a Xerox 550, a "\" may be substituted. )
Table 9. Terminal Job Entry Key<Ins

Key-In Purpose

CONTROL yyndd @ Couses a control interrupt (equivalent of Yc) to take ploce for the named

terminal job. It is used for jobs previously created by the LOGON key=in,
Active terminal jobs will have been logged on OC as they become active.

LOGON TYndd ®

Couses device TYndd to be processed by the logon processor and so perform
as a normal TJE user,

OFF ® Prevents any new on-line user from logging on. An OFF key-in and an ON 0
key=in are equivalent,
ON{ALL} ® Specifies the number of on=line users allowed on the system ct‘;ny one time,
n When n users are on, no additional users are allowed to log on until a cur-
rent user logs off. All makes all lines available,
SE ND{?LL . message @ Causes the text messoge to be sent to the TJE terminal specified by yyndd,

or sent to all active terminal users if the ALL option is specified.
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Table 10. Symbiont Key-ins

Key-In

Purpose A N

BATCH fid @

Places the specified file on the symbiont input queue. If background control
is in symbiont mode (see 'C' key-in), background is started. A botch file
may contain only one background job.

DELETE ident ©

Deletes symhiont files. All input ond output symbiont files associoted with
the specified job ID will be deleted. If the specified job is still active, the
DELETE key in hos no effect.

DO ©®

PRIORITY ident, priority ©

RDO ®

SS ®

Syyndd, option (5

Sets a switch to cause the symbiont system to delete each one of o job's files
from the OS orea os soon os it hos been output. When the DO key-in is in
effect, the R and B options of the Syyndd key-in have the some effect as the
C option. 1f DO has not been keyed in, the switch is set such that all a job's
output files are deleted when its last file has been output.

Changes the priority of a job in the symbiont area, where "ident" is the job
ID ond "priosity" is the new priority to be associated with the specified job.
Priorities are expressed as hexodecimal values from 0 through 7, ‘where 7 is
the highest priority. A priority of 0 inhibits selection of a job for execution
in the 1S areu and prevents output from o job waiting in the OS area.

Used in conjunction with the DO key-in and causes deletion of a job's files
in the OS area to occur when the job's last file has been output. See DO
key-in.

Initiates symbiont input when only one symbiont input device exists. The
key-in is not allowed if more than one symbiont input device exists, If
background control is in symbiont mode (see 'C' key-in), each time symbiont
input defines a new job, the symbiont insures that background is started.

This symbiont key-in gives the operator control of the symbionts, where
"yyndd" is the physical oddress of a symbiont device and "option" specifies
the action to be taken and may be one of the following:

I initiate symbiont 1/0 on the specified device. Output sym-
bionts do not require this key~in as they are self starting
unless an "L" or "T" is in effect,

S suspend symbiont activity for the specified device,
C continue symbiont activity for a previously suspended device,

B[, n] continue symbiont activity for a previously suspended device.
Before the output is continued, the output file is bockspaced n
line printer pages. The defoult will be one line printer page
(a line printer poge is approximately 37 records), If the deice
is not a line printer or if the DO key-in is in effect, B hos the
same effect as C. )

R restart symbiont activity for o previously suspended device,
Symbiont activity will start from the beginning as if it had not
been suspended, [f the DO key=in is in effect or if Phis is an
input symbiont, R hos the same effect as C, -

L lock out the symbiont from future activity after this file, After
completing the current file, the symbiont terminates. An input
symbiont will terminate when the next 1JOB or IFIN card is
read, An Syyndd, | key~in is required to restort symbiont activ-
ity on the device.
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Table 10, Symbiont Key=Ins (cont.)

Key-In

Purpose

Syyndd, option (cont.)

T has the same effect as the "L" option except the device is re-
' moved from the symbiont pool if it was not dedicated fo sym-
bionts ot SYSGEN.

Q save the current output file and terminate. Whot remains of
the file is retumed fo the output queue and the symbiont is
locked immediately. The entire file is saved if the symbiont
is not in DO mode. When the system assigns a new symbiont
output device to the file, the output operation is continued
from where it was stopped. Q is useful in moving a file from
a down device to one that is working.

X release the current job file and begin processing the next job
file.

If background control is in symbiont mode (see C koy-ih), each time
symbiont input defines a new job, the symbiont insures that background
is storted,

Table 11. Media Conversion Key=Ins

Key-In Purpose
1

MEDIA ;‘ ® Either to control the operation of the MEDIA task or fo specify a MEDIA copy
X of an input source to an output destination, where control operations are:

I =initiate the MEDIA task or resume operation if it has been stopped.

L = prevent the start of any new copy operations after the completion of the
current operation. § =suspend the current operation. X = abort the current
operation and do not post processing.

FILE, fid
MEDIA([ op })ﬁ
IN'{mdd}

SFILE, n
|, ({DEL Droeof —l

UNLOAD

FILE, fid
’ ([OUT' {;;ndd}J

3 -

[ [NVFC
SPACE, n
ADD

. (1 SFILE, n
WEOF, n
REW
UNLOAD | J

) F ®

Copy operations request MEDIA to copy a file on a disk ftope, or cards to an-
other file, which may be on o disk, card punch, tape, printer, or, if the in-
put is on a disk, a keyboard printer. One or more options may be given to
specify pre- and post-processing of the input and output mediums,

where
SFILE,n skips o tape n files forward before the copy begins.
ALL continues copying successive files until a double end-of-file is

found.
DEL  deletes o disk file ofter the copy.
REW and UNLOAD  rewinds (unloads) o fape after the copy.

NVFC  inhibits use of the first byte in sach record a»p VFC byte in
printed files.

SPACE,n  causes n lines to be skipped between each printed line
when NVFC is given.

ADD causes the input file(s) to be added to the end of o tape already
containing files,

WEOF,n  writes n EOTs on the output fape cfter the copy.
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The display has the following format:

PRI TASK TASK TASK JOB TASK TASK
SEC NAME PRIO STAT NAME FWA LNA

S CTRLTASK FEFE 10 CPR 00000 03E4D
S MMEXEC FFFF 20 CPR 06000 1DFFF
5 BKG FFFF 20 BKG 06000 1DFFF
P CTRLTASK FEFE 80 CPR 00000 O3E4D

where

P indicates o primory task.
S indicates o secondary fask.

TASK PRIO s the hexadecimal priority value
ossociated with the task.

TASK STAT is o representation of the task's
status, os follows:

BO - task is primary

40 - task is rolled out

20 - task is stopped

10 - tosk is in execution

08 - task is in initialization
04 - task is suspended

02 - task is time=sliced

01 - task is swapped

00 - task is executable

FWA and LWA stand for first-word address and last-word
address respectively, :

Figure 3. Display Format

The onalysis and subsequent action from an operator's
key=in is performed ot the Control Task priority level, If
the operator key-in is not recognized as o valid input, the
following message is output on the OC.

1 IKEY ERR

In which case, the operator should retype the input cor-
rectly. Note that if the typewriter is busy at the time of
the Control Pane! Interrupt (i.e. , waiting for an input to
complete), the operator must complete the input before the
system will output the prompt character,

COMBINED KEY-INS

To expedite operator key-ins, the following combinations
of key-ins ore recognized:

Combined Form Result

FGC Execute FG and C key-ins.
SYc Execute SY and C key=-ins.
SFC,FSC Execute FG,SY, and C key=ins.
TYC Execute TY and C key=ins,

40 Operator Key=In

09:23 OCT 25,'73

YYNDD MDL# ACCESSES ERRORS ERR/1000
TYAO1 7012 76 1] 0
LPAO2 7445 1037 0 0
CRAO3 7140 110 ¢} 0
CPAOSG 7160 13 0 0
9TA80 7322 1760 0 0
9TA81 7322 4] 0 0
9TA82 7322 273 6 21
9TA83 7322 0 ] 0
9TAD1 7333 0 0 0
9TAD2 7333 0 0 0
7TAEO 7372 0 0 0
7TAE] 7372 0 4] 0
DPDFO 7242 25752 0 0
DPDF1 7242 0 0 0
DPDF2 7242 0 0 0
DPDF3 7242 0 0 0
DPBE4 7275 0 0 0
DCBFO 7212 0 0 0
DCCFO 7232 1651 1] 0
DCCF1 7232 0 0 0
DCCF2 7232 (1] 0

6 FILED LOGS, 0 LOGS LOST

where

YYNDD ond MDL¥

correspond to parometers
defined on the :DEVICE control commands
input at SYSGEN,

ACCESSES is the number of SIOs issued for
each job.
ERRORS is the number of error retries and error

ERR/1000

completions for each device.

is the error rate computed as follows:

ERR/1000 = (ERRORS*1000) /ACCESSES if
ACCESSES > 0.

ERR/1000 = 0 if ACCESSES = 0.

-

FILED LOGS is the total number of er®r iog
entries that have been successfully filed.

LOGS LOST is the number of log entries lost
because error log filing could not take place.

Figure 4. Error Summary Example




STATUS 0000000000000 PRIORITY AKX :
Ginary) thexodecimal)

where binary status bits are as follows:

Bits  Value Meoaning

0 1 Task in final termination.

1 1 Task connected to CAL2,

2 1 Task connected to CAL3,

3 1 Tosk connected to CAL4.

4 1 Background task.

5 1 Secondary task.

é 1 Task being aborted,

7 0 Task initiated via RUN,
1 Task initiated vio INIT.

8 1 Load to be performed.

9 1 Public Library used by primary tasks,

10 1 Public Library used by secondary
tasks.

11 1 Release to be performed.

12 1 TEL control requested.

13 1 Tosk is loaded,

14 1 Task is run queued,

15 1 - Breck control requested.
Hexadecimal priority characters are as follows: First
two hexadecimal characters correspond to interrupt
level minus X'4F'. For secondary tasks this is the
level of the dispatcher for the task. Last two hexa-

decimal choracters are the software priority of o sec~
ondary task, or zero for o primary task,

Figure 5. Task Status Format

DEVICE CONTROL

K the system encounters an abnormal condition during
an /O operction, o pertinent message to the operator
is output on the OC device. Such o message is of the
form

1l name message

where

name is the physical device name, yyndd, or the
disk file name.

message is the message string informing the oper-
ator of the specific condition that has been de-
tected; for example:

ERROR (error was detected on operation)
or
MANUAL (device not ready)

/O messages ore discussed below, grouped according to the
type of device to which they apply.

/O KEY-IN FORMAY

After correcting the obnormal conditions, the operator re-
sponds by meons of a key-in. The format for an Vo
key-in is

yyndd a @

where

yyndd is the physical device name of the device
involved in the 1/O operation.

@  isasingle character that requests a system action
relative to the device, as follows:
C  Continve “as is",

E Inform the user plogr:m of the error and
transmit record "as is".

R Retry the 1/0 operation.

X Abort the pending 1/0.
® is the NEW LINE code.
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CARD READER MESSAGES/KEY-INS

¥ the card reader fails fo read properly, or if o validity

error occurs, one of the following messages is issued:
1 ICRndd ERROR
11CRndd CARD NOT FED

A FAULT indicates thot the error condition occurred prior
to any dato being tronsferred; on ERROR indicates thot at
least one byte was read. After correcting the condition,
the operator responds with an 1/O key=-in message. The
action character selected depends on the circumstonces
causing the error condition.

If a feed check error or a power failure occurs, CP-R out-
puts one of the following messages (depending on where in
the read cycle the error took place):

11CRndd ERROR

11CRndd CARD NOT FED

{ ICRndd TIMED OUT

If the card in the hopper is domaged, the operator replaces
it with a duplicate, presses the RESET button on the card
reader, and responds with one of the following key-ins:

CRndd R @

CRndd C ®

In the event of o power failure, the operator presses the
RESET button on the card reader and responds with the
key=in:

CRndd R @

I the card stacker is full, if the hopper is empty, or if the
device is in the monual mode, the following message is
issved:

1 ICRndd MANUAL

The operator corrects the condition and then presses the
START button on the card reader.

CARD PUNCH MESSAGES/KEY-INS

Instead of outputting an error message when a punch error
is first detected, the 1/O hondler ottempts to punch o card
x times (x = NRT, a DCB parometer specified by the user)
before the following messoge is issued:

11CPndd ERROR

This message indicates that the card punch is not function-
ing properly and the operator should reevaluate the job
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stock based on this knowledge. Improperly punched cards

ore routed fo an alternate stacker,
t

If the input hopper is empty, the stacker is full, or the chip
box is full (some devices), or if the device is in the manual
mode, the following message is issved:

11CPndd MANUAL

The operator corrects the condition and presses the START
button on the card punch.

If a power failure or o feed check error occurs, the system
outputs one of the following messages (depending on where
in the cycle the error took ploce):

11CPndd ERROR

11CPndd TIMED OUT
If the card in the hopper is damaged, the operator removes
it, presses the RESET button on the card punch, and responds
with the key=-in

CPrdd R ®
In the event of a power foilure, the operator presses the
RESET button on the card punch and responds with the
key<-in

CPndd R ®

DISK PACK MESSAGES/KEY-INS
If the operator enters the key=in
DED DPndd,R &

and there are no open files on the specified disk pock,
CP-R outputs the message

LIIDLE

If there is ot least one open file on the specified disk pock
at the time the DED key-in is performed, CP-R will output
the message

11DPndd IDLE a

when there is no longer an open file on the indicated disk
pack. The operator may now remove the pack from the in-
dicated unit, insert a different pack, ond key in

UND DPndd,R @

to allow use of the new pack.



DISK DATA PROTECTION

Software protection of the data on disk storage is provided
on disk file and orea accesses. Areas with write protection
code 'S' (system) may not normally be written by any user
progrom. Areacs with protection 'F' (foreground) can not
nommally be written by background programs. Disk erec
protection is specified when the area is defined by SYSGEN.
Write protection does not normally apply to device-access
diskoperations, but this typeofaccess is normally permitted
only to foreground programs. All software restrictions on
disk access may be overridden for a specified job (including
BKG, the background job) by use of the SY key=in. The
message

Hyyndd WRT RESTRICTED
or
1 IPAUSE KEY-IN SY

(if included in the background command stream) will be
output on OC to inform the operator that access to a pro-
tected disk area is requested. The operator would not nor-
mally grant system privileges (key-in SY) unless he wos
assured that it was authorized for the requesting job.

LINE PRINTER MESSAGES/KEY-INS

When on irrecoverable print error is detected, the system
outputs the following message:

~ 11LPndd ERROR

The 1/0 handler attempts to print a line x times {x = NRT,
a DCB variable specified by the user)before outputting the
above message. The operator's response after correcting the
condition dependson the specific device and circumstances.

If the printer is out of paper, if the carriage is inoperative,
or if the device is in the monual mode or off, the following

message is issved:
11LPhdd MANUAL

The operator corrects the condition ond presses the START
button on the line printer.

If the line printer power is off, the system outputs the
following message: :

11LPndd UNRECOG '

If a printer went into test mode during an 1/0 operation,
the following message is issued:

Ilyyndd TEST MODE

The operator should correct the condition and respond with
the key-in

LPndd R @

Ifa printer became nonoperational during an 1/0 operation,
the following message is issved:

llyyndd NOT-OPERATIONAL

The operator should correct the condition and respond with
the key-in:

Hyyndd R ®

MAGNETIC TAPE MESSAGES/KEY-INS

If an error occurs during the reading or writing of magnetic
tape, the 1/0 handler attempts a recovery x times (x = NRT,
a DCB variable). If the error is irrecoverable, the user is
informed via an error retum.

If a fape unit is addressed and there is no tape mounted or
power is off, the following message is issued:

119Tndd UNRECOGNIZED

. Ifan attempt is made to write on o tape unit without a write-

permit ring, the following message is issued:

119Tndd WRITE PROTECTED

The operator's key-in response depends on the circumstances.
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4. INPUT/OUTPUT OPERATIONS

The CP-R 1/0 system provides the user with the copability
of performing input/output operations on standard Xerox
peripheral devices. An 1/0 request is made through execu-
tion of o CAL1instruction that oddresses o Function Parom-
eter Table (FPT), which in tum is o list of parometers that
define the request. The FPT aoddresses a Dota Control Block
(DCB), which is a list of parameters that define the nature
of the data file. The DCB then oddresses a Device Control
Table (DCT) entry or a RAD File Table (RFT) entry, depen-
ding upon whether the dato file concerned is associated
with a peripheral device or with o disk file. The DCT entry
contains the device status parameters and the RFT entry
contains the disk file parameters.

The CALlinstruction and FPT must be generated ot assembly
or compilation time. Symbol, Macro-Symbol, or AP users
must include both the CALland the FPT in the source code.
For FORTRAN users, the compiler generates the necessary
CALls ond FPTs.

For users of the Xerox AP processor, a set of high-level 1/0
procedures is provided. These procedures tronslate, at as-
sembly time, to the requisite CAL] instructions and appro-
priate FPTs (via assembly-system CPR). The procedure calls
for 1/0 and other types of system services are described in
Appendix A.

All DCBs are given names beginning with M: for system
DCBs orF: for user DCBs. The DCBs may be included in the
source code if desired. 1fnot included, the Overlay Loader
generates the DCBs necessary to satisfy any unsatisfied ref-
erences to F: or M: DCB names. System DCBs generated by
the Loader have default parameters; user DCBs generoted by
the Loader are left blank.

The correspondence between a DCBand o device or file can
be established by using the 1ASSIGN control command or
ASSIGN service function. Other DCB porameters describ-
ing the data file may also be set by the IASSIGN control

commond or by the DEVICE/FILE Mode service function.

Two types of Read/Write requests are provided. Type I re-
quests hove the completion status posted in the DCB. The
disadvantage of this type of 1/0 operation is that a DCB
cannot be shared among requests in different tasks becouse,
in general, it is impossible to associate the completion status
in the DCB with o specific request. For this reason TYPE Il
requests are provided.

Type 11 requests result in the completion status being posted
in the FPT associated with the request. This enables several
requests (perhaps in several tasks) to be in progress simulta-
neously on o given DCB. Type Il requests require that the
associated FPT must be in memory and not in o register.

The CHECK function tests for the completion of READ/
WRITE requests that are performed without waiting for com-
pletion. In no-wait requests, the CHECK function must be
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used to couse the DCBor FPT to be posted with the completion
code ond actual record size.

PERMANENT FILES

Permonent files are defined through RADEDIT by use of the
sALLOT command or through the ALLOT service call. Data
con be entered through RADEDIT or any program that uses
the system 1/0. At definition time, the following file
porameters are given by the user:

File name (maximum eight characters),

Disk area (optional).

Disk file account (optional). ’

File organization (blocked, unblocked, compressed).

Record size (for blocked or unblocked files to be
accessed sequential ly).

Granule size (for files to be accessed directly).
File size,

In systems which do not include the disk file account option,
the user must specify the area nome on all disk file refer-
ences, but may not use on account name. In systems which
include the option, either the disk area nameor the disk file
account name or both may be omitted and defaults will be
provided. In most cases, if an occount name but not an area
name is specified, the file will be defined/found in one of
the public areas on the system {at least one of which must
have been defined by SYSGEN, in order to support this de-
foult). If an arec nome is specified, but not on account
nome, the system account name is the default. If neither
area nor account name is specified, the defaults are the
account of the user and one of the public areas. These de-
faults allow several ways to chose between simplicity and
detailed control in dealing with the disk file data base.

TEMPORARY FILES

Temporary files are in the Background Temp orea and have
the fixed names X; (1 i <9), GO and OV. The size for
these files con be set by using the IALLOBT control com-
mond. 1fno IALLOBT control command appears within a
user job, the files assume default sizes that are set by the
Job Contro! Processor. The files X; should be considered as
primarily for temporary use within a single job step, since
they ore all allocated from a single area with X; + ) be-
ginning just above X;. Therefore, changing the si2e of a file
X; can couse a change in location of files X; for ; >i. GO
and OV are allocated from the top of the temporary file orea
downward. A change in the size of files X; therefore has no
effect on the position of these files on the disk.

Since the size and location of temporary files can be changed
through background job control commands, they must not be
vsed by foreground progroms.




FILE ORGANIZATION

SLOCKED FILES

Blocked files contain fixed length records whose length is
less thon or equal to 128 words. In blocked files, the lorgest
possible integral number of records is combined into 256~word
blocks. These blocks are basic units of data transmitted to
and from the disk. As sequential READ requests are made to
a blocked disk file, the blocks are read from the disk into
blocking buffers as necessary, and the dato records are
transmitted to the user's input buffer,

Blocked organization is specified for o file when the file
is defined. A file specified by the user as blocked, but
having a record size greater thon 128 words, will be given
unblocked orgenization.

UNBLOCKED FILES

Unblocked files contain fixed length records. Each record
begins on a sector boundary and requires some integral
number of sectors that is the smallest possible integral num-
ber that can contain the record.

COMPRESSED FILES

Since many blanks occur in typical programming-longuage
source code compression of EBCDIC data in disk files is
accomplished by the removal of blonk characters. Com-
pressed files are blocked into 256 word blocks on the disk
ond the records are of variable length. No record crosses

a block boundary. Special codes, imbedded in the com-

pressed records, allow for proper decompression,

DISK ACCESS METHODS

SEQUENTIAL ACCESS

The sequenticl access method provides record-by-record
occess to the file in the same way that a data file on mag-
netic tope is accessed. A sequential occess READ/WRITE
request results in the next record in sequence being read or
written. Sequential access con be used on blocked, un-
blocked, or compressed files.

DIRECT ACCESS

In the direct access method, the user furnishes the relative

granule number of the start of the READ/WRITE request ond

the number of bytes to be transferred. The user is respon-

sible for the organization of the file, including diserimina-

tion of logical records, maintenance of a key structure within
the file, etc. Addressing files by gronules allows the direct
access method to be independent of the disk sector size.

Granule size is specified by the user ot file creation. Each
granule begins on a sector boundary.

The user is not restricted to 1/0 operations whose length is
less than or equal to the gronule size. For requests of

length greater than granule size, the 1/0 system transfers
the requested number of bytes to or from the disk starting
with the granule specified. An entire area may be treated
as a single direct access file by using a file nome of 0.

DEVICE ACCESS

Inthe device access method, the user reads or writes through
a DCB which is assigned directly to a disk as a device.
The assignment may be done with a standard ASSIGN com-
mand or with the DEVICE Set Index function. The "key"
parameter, which must be present in the READ/WRITE FPT,
is treated as a sector number which is relative to the abso-
lute start of the disk. This method allows direct (random)
access to any sector on the disk (except the flawed track
pool). All other parameters in the READ/WRITE FPT are
treated as they would be for any READ/WRITE call.

In this method, the disk may have areas defined on it, but
having areas is not a requirement. Note that no eror
checking is provided which would prevent usersof this method

from interfering with other users who may be accessing the
disk.

DISK PACK FILES

Although files on disk packs ore logically and functionally
identical to files on fixed-head disks, the physical char-
acteristics of disk packs require that the 1/O be treated
differently in certain cases.

Initiclly, oll transfers o or from o disk pock file are at-
tempted as one complete 1/O operation. If the hardware
signals that thetransfer encountered o flawed track, then the
single 1/0 transfer will be broken into several 1/0 transfers.
Each of these will be confined to no more than one track,
thus al lowing processing of alternate tracks for flawed-tracks.
All such datao transfers will be treated as follows:

1. The byte count will be truncated to end on the first
track boundary.

2. The data transfer to the track boundary will be done
and any flawed=track processing will be performed.

3. If the residue of the operation does not cross another
track boundary, the operation will be completed os
originally requested; otherwise, steps 1 and 2 will be
repeated until the residue does not cause transfer over
a track boundary.

4, If o flawed track is encountered, the disk pack error-
recovery routine will read the header of the flawed
track fo determine its altemate, The data transfer will
then be performed with the assigned alternate track.

If the initial tronsfer encounters a cylinder boundery,
the 1/0 request is modified to occount for the data
already tronsferred and the 1/0O operation is continued
on the next cylinder,
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EXTENSIBLE FILES

When o permanent disk file is ALLOTed as extensible (see
ALLOT call and :ALLOT RADEDIT command), an extension
to the file will be outomatically allocated when an end-
of-file condition is detected during a WRITE operation to
the file. The WRITE request resumes using the new extent.

The extents will have the size specified when the file was
ALLOTed with one exception. A direct occess WRITE to
on extensible file will cause on extent to be allocated
which is large enough to contain the record but no smaller
than the specified extent size. The user may request, how-
ever, that the extents be limited to the specified extent
size by use of the FIXoption on the :ALLOT RADEDIT com-
mand or by setting the F5 parameter in the ALLOT CAL.

If an end-of-data (EOD) is detected when reading an ex~
tensible file, a switch to the next extent in sequence occurs
ond the READ continues using the newly selected extent.

When a READ/WRITE is requested with no-wait, intermediate
file selection or allocation is done with wait. However,
the actual reading or writingof the data record is done with~
out waiting.

1/0 QUEUEING

The 1/0 system provides for queueing of all requests to 1/0
devices. That is, any 1/0 request (READ, WRITE, REW,
1OEX, etc.) requiring a device to be accessed results in the
request for the specific occess being queved.

Device requests are queued on a controller basis (one queue
per controller), and they are queued in order by priority of
the task making the request. For example, a READ request
to o card reoder will be placed in the queue for the speci-
fied cord reader controller, and its position in the queve is
determined by the priority of the requesting task and the
relative priorities of the requests already in the queve. Re-
quests for o designated device from o specified priority level
are queved by order of occurrence. The queues are chains
of entries representing requests for actual 1/O operations on
devices. There is a single pool of free entries for all de-
vices, and these entries are removed from the pool and linked
to the controller queues as needed. The queue entry is re-
turned to the free entry pool when o queued request is
completed.

By using assembly options, the system may include queuing

routines that optimize 1/O transfers to disk packs and fixed-

heod disks. In the case of disk packs, the optimization

minimizes arm motion when there are more than two requests
in the queue, In the case of fixed-head disks, the optim-
ization minimizes rotational latency when there are more

than two requests in the queue.

At System Generation, the user may specify the maximum
number of entries to be used for bockground requests to
ensure that the background does not tie up all the queve

46  Queuving/Cleanup and Start/Sharing DCB Among Tasks

entries, thus cousing foreground requests to wait. Whenever
a request is made and the free entry pool is empty (all queve
entries in use), the request is made to wait until an entry is
freed,

1/0 CLEANUP AND 1/0 START

1/OCleanupisthe data processing performed between com~
pletionof the actual data transmission (signaled by occur-
rence of the |/O interrupt) and the completion of the request,
It includes such functions os error testing, setup for error
recovery, posting of completion status in the ECB, setting
of indicators in the DCT, dequeuing the completed request,
etc,

1/0 Start is the operation of starting o device for the next
request,

Under the CP-R 1/0 system, CPU time may be taken from a
task to perform data processing for lower priority tasks. 1/0
Cleanup and 1/0 Start functions are performed at the vori-
ous times and priority levels given below:

Depending upon SYSGEN options, 1/O Cleanup may be
done in one of three ways:

1. 1/0 Cleanup may be done at the 1/0 interrupt level.
This assures fost 1/O service but may delay service to
real-time tasks that are connected below the 1/Ointer-
rupt level,

2, 1/O Cleanup may be deferred to a specified external
interrupt level. This allows fast response to real-time
tasks running at levels higher than the deferred level
yet, giving maximum I/Oservice to lower priority tasks.

3. 1/OCleanup may be deferred fo user or CP-R dispatcher
levels at all times. In this case, 1/0 Cleanup is done
upon:

a. Entry to any CP-R dispatcher (all channels),

b. For any1/Oservice performed with WAIT (only for
requested channel), or

c. For any 1/O Start request (only for requested
channel).

1/OStart is done either at the time the 1/0 request is mode
or following 1/0 Cleanup when there are still 1/0 requests
pending for that channel. -

-

SHARING DCBs AMONG TASKS

DCBs can be shored among several primary tasks within o
given load module subject to the restriction that no task can
make a Type I request on a DCB that is busy with another
Type 1 request,



DCBs explicitly referenced by the user are allocated ond
created by the user either in the source code (for assembly
longuage), the compiler, or the Overlay Looder. This
means that each program has o private copy of all DCBs
explicitly referenced, @nd no DCBs are shared among pro-
grems. The user program has the responsibility for coordinat-
ing the Open and Close functions for DCBs shared among
primary tasks within @ program. An Open request results in
the DCB being opened if it is not already open. A Close
request causes the DCB to be closed if it is not already
closed., No attempt is made to balance Open and Close
requests for a DCB to determine which Close request should
actually cause the DCB to be closed.

SHARING /0 DEVICES AMONG TASKS

Any number of tasks within a given program can share ony
device by sharing o DCB assigned to the given device. For
sequential type devices (i.e., cord reader, card punch,
line printer, magnetic tape, responsibility for positioning
and/or determining the position of the device is left fo the
user. No ottempt is mode to analyze a request on a DCB to
determine which task has made the request,

Sequential output devices (i.e., cord punch, line printer,
magnetic tape), can be shared by tasks (possibly in different
programs) that use different DCBs. The sharing of output
devices by different programs using different DCBs could be
used for logging error conditions or olarms.

Sharing of sequential input devices (i.e., card reader, mog-
netic tape)shouldbe accomplished through real-time requests
on a single DCB. For example, o background user who
wishes to use double buffering on a card reader con do so by
using two real-time Read requests with two different FPTs.

Rondom access devices such as disks can be shared, using
direct access, by tasks within different programs using vori-
ous DCBs. The sharing can be performed without restriction
other than those restrictions nomally imposed on tasks
sharing a DCB,

As DCBs are opened and closed, a count of the DCBs that are
open ond assigned to a device is kept. This count is incre-
mented for every open requeston a DCBassigned to the par-
ticular device, and is decremented for each Close request.

SHARING DISK FILES AMONG TASKS AND JOBS

Any number of primary tesks within a lood module can share
a disk file by sharing o DCB assigned fo the file (subject to
the conditions ploced on tasks sharing DCBs discussed pre-
viously). A disk file shared in this monner can be accessed
either sequentially or directly. Input/output requests are
ollowed.

{ny number of primary tasks within a load module and any
number of load modules within a job can share o disk file
using different DCBs with the restriction that no sequential
input requests can be dllowedona file sharedin this manner.
A count of the numberof DCBs opened and assigned to a disk

file is kept for each file. If the count is greater than 1, no
sequential input from the file is allowed. The user programs
have the responsibility of coordinating accesses to disk files
shared in this monner,

Disk files con be shared by tasks in different jobs if certain
procedures are followed. The file is made sharable by
assigning on operational label to the file using the STDLB
key-in. Executing a STDLB call from a task running in the
CP-R job will accomplish the some thing. The file should
not have been open at the time of the STDLB request. Each
active job will now have the operational label asignedto
the file (if the operational label assignment was not pre-
viously changed). Access to the file is done through a DCB
assigned to the operational label. Access will be denied to
o blocked or compressed format file which currently has a
blocking buffer tied to it if it is determined that the block-
ing buffer is not in the caller's context. The restrictions that
apply to the sharing of a file within o job also apply fo the
sharing of a file by tasks in different jobs.

An Open request on a DCB assigned to a disk file results in
opening of the file ifit is not already open. A Close request
on such aDCB results in closing of the file only if the "Open
DCB Count" for the fileis 1 and no operational labels in any
job ore assigned fo the file.

1/0 END ACTION

Primary tasks may use 1/O end-action. Three types of end-
action are possible,

1. The user provides an end-action address in the FPT. A
transfer to this oddress will be made following the
occurrence of an 1/0 interrupt that signals completion
of the dato transfer. This end-action transfer is made
by executing.

BAL, 1] end-action oddress

with the CPU in master mode, the 1/0 cleanup level
active, and registers 5 through 9 loaded as follows:

5 AlO status

é Upper halfword of T1O status, right-
justified in register

7 Device type (DCT) index

8,9 TDV status (doubleword)
Return from the end-action roufin;‘must be made by

B *1
It should be noted that since end-action may be per-
formed with the 1/O cleanup level high, all tasks whose

priority islower than that of the 1/0 cleanup level cre
effectively disabled for the duration of the end-action.
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Since the end-action user can seriously degrade interrupt
response for lower priority tasks, it is strongly recom-
mended that this type of end-action not be used for
applications where other techniques ore satisfactory.

2. The user FPT contains either an interrupt number or
interrupt label specifying a system interrupt. The sys-
tem interrupt is triggered upon occurrence of an 1/0
interrupt that signals completion of the request (this
interrupt will be triggered before the 1/0 interrupt is
cleared). The task connected with the specified inter-
rupt then performs the end-action function at the proper
priority level. The user is responsible for connecting
the interrupt and ensuring that it is armed and enabled.

The 1/0 system sets a flag in the TCB to indicate that
the trigger has been performed. The EXIT routine
interrogates this flag before performing the EXIT for
centrally connected tasks. If the flag is set, the occur
rence of the interrupt (previously lost by the triggering
of an active interrupt) will be simulated. If more than
one 1/0 interrupt can occur while a task is active (or
prior to such a task becoming active), the user is re-
sponsible for checking all possible devices from which
an interrupt may have occurred. (The flag bit in the
TCB indicates one or more interrupt attempts. ) Directly
connected tasks using this type of end-action must as-
sume the responsibility for solving problems of this type
since there is no TCB in which a flag bit can be set.

3. The user FPT contains the address of a location to con-
tain the AlO status following the occurrence of an 1/0
interrupt. The user should initialize the signal loca-
tion to zero before executing the 1/0 call.  This type
of end-action is useful when multiple-device 1/0 oper-
ations are being performed and the slower 1/0 is
controlled by end-action types 1 and 2,

Note that no end-oction is taken for requests on a
blocked or compressed disk file.

RESERVING 1/0 DEVICES FOR FOREGROUND USE

1/0 devices can be reserved for exclusive use of the fore-
ground program system through SYSGEN input, operator
key~in, or through a system cal! from a foreground program.
Reservation can be made either for o specific device, for
all devices on a controller, or for all devices associated
with o given 1OP. When a device is reserved, it is speci-
fied that either all foreground requests will be allowed or
no requests will be allowed.

Device reservation results in all background requests to the
device being held in abeyance until the device is released
for background use. The background user program is un-
aware that execution is suspended.

A count is kept of the number of reservations (STOPIO re-
quests) of each type (either oll foreground 1/0 allowed or

no 1/0 allowed) for each device. As devices are merved,

the proper count is incremented; and as they are released,
the count is decremented. A value greater than zero indi-
cates that the device is reserved. The user must balonce
each STOPIO request with a STARTIO request so the system
can maintain order.

When 1/0 requests are received by the system, the requests
will be queved. Any request queved but currently not al-
lowed will not be started.

The foreground user con specify in a STOPIO request that
the in-process operation on the specified device be aborted
through execution of an HIO. .

DEVICE PREEMPTION

A user may preempt a device (receive 1/Ointerrupt control)
with the STOP ALL SYSTEM 1/0O or DEACTIVATE 1/0 sys-
tem calls by specifying the end-action porameter on the
call. All succeeding 1/O interrupts cause the specified
end-action fo occur. A device may also be preempted by
dedicating it to JOEX ot SYSGEN or by use of DEDICATE
yyndd, X key-in. Note that in the latter two cases, the
monitor hondles the interrupt.

DIRECT 1/0 EXECUTION (IOEX]

CP-R provides primary tasks with the capability of pro-
gromming 1/O devices by executing T10, TDV, HIO,
and SIO instructions with user supplied 1OP command
doublewords.

An SIO request will be placed in the 1/O queve if the
specified device is not preempted. At return from the call,
the condition codes and status are set to simulate asuccess-
ful SIO instruction. True hardware status for the 1/0 re-
quest may be obtained by the user by specifying BAL type
end-action on the SI1O request. If the SIO request cannot
be queued for any reason, the condition codes and status
are set to simulate an SIO failure. Note that queved IOEX
requests must cause only one 1/O interrupt to occur during
the execution of the channel program.

If the device was preempted at the time of the request, the
SIO instruction is executed ond true hardware status ond
condition codes are returned to the user. If end-action is
specified on the request, device preemption end-action is

overridden, a

-

An HIOrequest will use monitor routines fo stop1/Oactivity
on the device if it is not preempted. At return from the
call, the condition codes and status are set fo simulate a
secessful HIO instruction. If the device waos preempted
ot the time of the request, the HIO instruction is executed
ond true hardware status ond condition codes are returned
to the user:
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TIO and TDV instructions ore always executed and true
hardware status and condition codes are retumed to the
user.

KEYBOARD-PRINTER EDITED 1/0

Data transfers invelving a keyboard-printer (TYndd) are
normally subject to editing. On output, this means that
each record is outomatically followed by @ € and ©, and
if VFC is set, the first character of the line is omitted. On
input, editing is more complicated. First, before the input
is requested, a prompt choracter is output, The prompt char-
octer is obtained from the Job Control Block (JCB) of the
colling task's job, unless it is specified in the READ call.
When the record has been read, it is scanned. Each time
o "¢" is encountered, it and the prior characterare deleted.
If the record ends with an EOM, it is discarded and reread.
Trailing carrioge retums or line feeds are deleted, and the
record is extended with blanks to the requested byte length.

The prompt character in the JCB defaults to no prompt. It
con be reset using the PC (Prompt Character) service call.

Editing is suppressed by setting the DRC flag in the DCB.

LOGICAL DEVICES

Provision is mode in SYSGEN to include logical devices.
These are pseudo-devices which form o logical connection
between read and write or write file mark1/O requests. They
are SYSGENedas if they were reol devices (including ficti-
tious device oddresses), and may be used as any other 1/0
devices,

Reod ond write requests are entered into the 1/0 queue nor-
mally. When the logical device finds o match between o
read ond o write request, the dato tronsfer is made directly
from the write buffer to the read buffer. Requests ore handled
on o first in, first out basis within priority and otherwise in
order by priority. Actual record sizes are posted as usual.
Write file mark requests result in an EOF TYC and ab-
nomal code being posted for the read request.

Logical devices supply the capability of communicating be-
tween tasks via normal reod/write services, It also provides
the capability of intercepting or monitoring o dota stream,

The user should be aware that 1/0 buffers are locked in main
memory during any 1/O operation, ond that where very large
buffers or very mony outstanding 1/0 requests are used, this
may result in o deadlock, This is porticularly true of logical

device requests which must be satisfied by another 1/0 re-
quest ond not by independent action by a peripheral. Simi-
larly 1/0 queue requests may be tied up ond result in a

deadlock condition,

Logical device requests are not subject to 1/0 timeouts. If
desired, the user may supply a time interval parameter on
the service request (P13). This will cancel the request ofter
the specified time period and post o FPT error code of X'67°,

OPERATIONAL LABELS

Operational Iabels are used to lend flexibility in the assign-
ment of DCBs to peripheral devices, Operational labels are
logical 1/O media whose relation to a device or file can be
controlled at several levels.

Operational labels are assigned to devices or disk files.
Each operational label has a permonent assignment ond an
assignment in each active job. When a job is created, its
operational label table is derived from the permanent oper-
ational labe! toble. Assignment of operational labels to
devices or disk files is mode in the following ways.

1. At System Generation, permanent assignments ore made
andremain in force until changed through STDLB key-in,
The original system assignments are reinstated whenever
the system is again booted and initialized.

2, TheSTDLBkey=-in can be usedby the operator to change
the system assignment of an operational label, which
will result in o corresponding change in the operational
label table for each active job, unless the assignment
was previously changed within the job with a STDLB call.

3. The ISTDLB control command can be inserted by the
user to change the assignment of on operational label
in the current background job. This change is in effect
until the next [JOB command is encountered.

4. The STDLB service call may be used fo change the o=-
signment of an operational label in the user's job, Op-
erational label assignments in other jobs are not affected
unless the call originated from the CP-R job. In this
case, the call has the some effect s an STDLB key-in.

At System Generation, the user may specify any number of
optional operational labels with the provision that the op-
tional labels be two choracters in length. An entry is built
in the operational label table for each optional oplabel,
ond each entry requires four bytes of system residence.

DATA CONTROL BLOCKS (DCBs)

-t

DCB CREATION

The Overlay Loader creates the DCBs for FORTRAN programs
that reference the standard FORTRAN operational labels 101
through 106, ond 108 for theirl/Orequests. For other labels,
the user must create DCBs using IASSIGN control commonds
ond machine language subroutines.
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DCBs for assembly language programs are allocated and
defined in the following ways:

1. User Created DCBs: The user may create his DCBs in
the source code. The porameters defined ot source time
may be overridden by IASSIGN control commands if
the user follows the convention of defining the nomeof
a DCB ond beginning the name with F:.

Waming: DCBs will not receive any memory protec-
tion, ond assembly languoge users should exercise ex-
treme core to prevent accidentol alteration,

2. Llooder Created DCBs: At the conclusion of the object
module lood and the library search and load, the Looder
creates DCBs for any unsatisfied REFs beginning with M:
or F:, For REFs to system DCBs, defined in Table 12, o
copy of the standard DCB is included in the root portion
of the load module. This DCB contains standord system
parometers, including standard ossignment to a system
operational label, For example, M:LO is assigned to
operational {abel LO. User DCBs (F:) are included in
the lood module but their parameters are left blank. The
background user must define the parameters for F: DCBs
through Overlay loader control commonds at load time
or IASSIGN at run-time. Definition and assignment of
F:DCBs in foreground programs should be made through
Overlay Looder control commands,

3. 1ASSIGN Command Created DCBs: JASSIGN control
commands can create DCBs in oddition to defining or
redefining parameters in existing DCBs. This DCB creq-
tion focility enables FORTRAN IV and FORTRAN IV-H
programs to perform 1/0 using variables as operotional
lobels. At run-time, the FORTRANprogram evoluotes
such variables, converts the variable value to o DCB
nome ond locates the DCB. For example, a FORTRAN
variable with value 101 would result in on 1/O oper-
otion using DCB F:101. The DCB must have been crea-
ted in an assembly language subroutine or through an
IASSIGN contro! command.

DCB ASSIGNMENT

Most of the fields of a DCB can be modified at any stage in
the creation and use of @program, Values may be assembled
into user-created DCBs, They can be modified when the
program is linked, using the Overlay Loader :ASSIGN com-
mand. For background Programs, DCBs moy be altered by
the JCP IASSIGN command when the progrom is loaded for
oxecuﬁon.” During execution, DCBs may be changed by
Device Mode services, Those fields not subject to these
means of modjflcation are maintained by the monitor, and
should not be changed by user code.
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Table 12. System DCas

Op Labe! or Disk
DCB Name File Assignment Comments
M:C C The first 12 DCBs
. are assigned to
M:0C i oc the standard op-
M:LO LO . erationa! fabels,
M:LL LL
M:DO DO
MCO Cco
M:BO BO
MLl Cl
M:S] S1
M:BI BI
M:SO SO ‘
M:PL PL
M:Xi(l<i<9) Xi.BT DCBs for Back-
ground Temp
scratch file,
M:GO GO.BT DCB to write on
GO file,
M:0V OV.8T Ovutput DCB for
Overlay Loader,
M:SL' Appropriate Input DCB for
program file Segment Looder,
f'l’he M:SL DCB does not have to be referenced by e
program using overlays, since this DCB is automati-
cally furnished by the Overlay Loader for any program
with overloy segments.

DCB FORMAT

The format for a Data Control Block is given below:

word 0
C “ a;uovoo
L 0 [5j0—0[3lo—ols(s(£] 7] |2S] o] AsN
ST e T TR Ty e xlie V7 SIERNE I 51 FYRETOFTIN & ST O )
word 1
[]
€
NRT _ J0————0[ijL| TYPE | oevioremue
61 F Jle 3o |Wﬂuuuuul ) mznuuznihrmrrr
word 2
0 0 TYC BUF
onaua:-'oimufunuuun VAN R TR T
word 3
RSZ ERA
DI}JYIQAYVICIOHHIIJM'SIIQIIII xn 24 T




word 4

ARS ABA
word 5 (optional)

NO N1 N2 N3
T S s T s BN BN B e TR N BN R RS
word 6 (optional) .

N4 N5 N6 l N7
0'21[4!07I'Wll]ulluuhl7l.l'|m2| DM 2 2 D28 ¥ X I
word 7 (optional)

"% %] 0 0
T T T Y R T T T T Y W T S E R T Yy

(optional)

0 0 AREA

TV I3t T e T TRt e el 3 T

(optional) ‘

A0 Al A2 A3
0V 2 3Ta 5 4 JIO ¥ Wailiz 1304 8lw 171 1 N
(optional)
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TV 2 3165 6718 ¢ 0TIz B @Bl AW BN D BD XD
where

Word 0

TTL  specifies the tota

! length set aside for the DCB,

It must be five or greater (although there is cur-

rently no way touse any space past eleven words).
It need not all be used.

TTL should be set when the DCB space is reserved.
No system services modify it.

OPEN is the DCB open indicator. It must be set to

zero before the DC
sets the indicator to

B is opened. The 1/O system
1 when the DCB is opened,

MOD is the mode flag (0 for EBCDIC mode; 1 for
binary). This flag has meaning only for 1/O re-
quests to COC lines, 7-track mognetic tape, card
punch, orcard reader. For requests to read a card

BUSY is the DCBbusy indicator that is set and main-
tained by the 1/0 system to indicate that aType 1
request using the DCB is in progress. Any Type 1
request using a DCB that is made when the DCB s
busy will result in on emor,

ASC is the indication of ASCI] mode tape operation
for magnetic tape drives having program-controlled
ASCIl translation (0 indicates no translotion; 1 in-
dicates translation). This flag is ignored for other
devices,

DRC is the indication of direct record control for
keyboard-printer operation (O indicates edited rec-
ord tronsfers; 1 indicates direct record transfers),
Keyboard/printer edited transfers are described
ecrilier in this chapter. For transfers involving
other devices, the flog is ignored. (See MOD de-
scription for COC line transparency. )

D/p indicates packed binary mode for 7-track tapes
in conjunction with MOD (above) beingset (0 in-
dicates unpacked; 1 indicates packed if MOD is
also 1), It also is used to indicate density selec~
tion on a write at load-point to a magnetic tape
drive with program=controlled density (0 indicates
800 bpi; 1 indicates 1600 bpi). On other devices
or under other circumstances than described, the
flag is ignored,

VFC is the vertical format indicator (0 indicates no
format control; 1 indicates format control)specify~
ing whether or not the first character of an output
record is to be used to control vertical positioning
for output to a line printer or keyboard/printer.
Under format control, the line printer is given
“print with format" order. The keyboard/printer
performs a preliminary new line (regardless of the
format character)and outputs the record beginning
with the second byte. The first byte is output as
data on all other devices. VFC has no effect on
other /O operations. The format control codes are
itemized in Table 13,

DAN indicates whether adisk area name is provided.
If ASN is not 1, DAN is not used. If ASN =1 and
DAN=0, the disk area index will be obtained from
the TYPE field. If ASN=1, DAN=1, ond Pl =0,

reader, Mode flog O causes a Read Automatic.!
Input from a card reader designated as the C device
is always performed in automatic mode (mode flag
isignored), For COC lines MOD =1 and DRC = |
implies tronsparency (no EBCDIC conversion, no
N/L, or other line or timing control choracters).

'See Chapter 3, Xerox Sigma Card Reader (Models 7120/
7122/7140)/Reference Manual, 90 09 70,

the disk arec is unspecified (OPEN may provide a
default). IfASN =1, DAN=1, and Pl =1, the
area name will be obtained from the AREA field.

DON indicates whether a device oroperational labe!

nome is provided, If ASN i not 3, DON is nol
used. If ASN =3 and DON =0, the device or
operational labe! index will be obtained from the
DEV/OPLB/RFILE field. If ASN =3 and DON =1,
the device or operational label name will be ob-
tained from the NO-N7 fields, as described later.

is the byte displacement specifying at which
byte (0-3) in o buffer the data begins.
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ASN is the ossignment type indicator (0 means null;
1 meons disk file; 2 means not used; 3 means de-
vice or system operational label),

Table 13. Line Printer Format Control Codes

Code
(hexodecimal) Action
Co0, 40 Space no additional lines.
60, EO Inhibit space after printing.
Cl Space 1 odditional line before
printing.
C2 Space 2 odditional lines before
printing.
C3 Space 3 additional lines before
printing.
CF Space 15 odditional lines before
printing.
FO Skip to Channe! 0 (bottom of poge)
before printing.
Fl Skip to Channel 1 (top of page)
before printing.
F2 Skip to Channel 2 before printing.
FF Skip to Channel 15 before
printing.
Word 1
NRT is the number of recovery tries to be allowed
before outputting o device error message.
DEVF is on indicator specifying whether the device
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assignment (when ASN has value 3) in force is
directly to a physical device or indirectly through
an operational labe! (1 means direct; 0 means in-
direct). See TYPE and DEV/OPLB RFILE discus-

sion below.

L is on indicator specifying whether the assigned
device is a line printer or keyboard/printer. The
indicator is set by the system at OPEN time.

TYPE is a field indicating the type of device that
is directly assigned if ASN has value 3 ond DEVF
has value 1. In this case, TYPE is set when the
DCB is opened, regardless of its prior content.

Value Device
0 NO (10EX)
1 TYor LN
4 CR
5 cp
6 LP
7 DC

Data Control Blocks (DCBs)

DEV/OPLB/RFILE

1.

Volue Device
8 141
9 ral
10 CP (Low Cost)
11 LP (Low Cost)
12 DP
13 PL
14 (0] 4
15 LP
16 97
18 XX (speciol)
19 LD (logical device)

If ASN has value 1, TYPE specifies the orea that
contains the disk file., 1f DAN is 0, TYPE must be
set before opening. 1f DAN is 1, TYPE is set by
the OPEN service.

Value Area
0 SP
1 FP
2 BP
3 BT
4 XA
" l
. user defined areas

(Value 5 refers to area CK, which is reserved for
system use. )

contains one of three:

The DCT index of the ssigned device when the
assignment is to a device (ASN equals 3 and DEVF
equals 1). This must be set before opening if DON I
is 0. It is set by OPEN if DON is 1,

The operational label table index of the assigned
operational label when the assignment is to an op-
erational label (ASN equals 3 ond DEVF equals 0).
This must be set before opening if DON is 0. It is
set by OPEN if DON is 1. The index values for
stondard system operationa! labels ore

Label

Index Value

» b

(8]
o
“OVENOLAWN ~

(-]
—
- -



Optional operation labels may be provided by the
user, or in connection with certain SYSGEN op-~

- tions, The user is responsible for determining the
index values for his optional operational labels
when specifying an operational label by index.
These values ore a function of the order in which
the optional operational labels are specified ot
System Generation.

The index value for the devices are also a function
of the order in which the devices are specified at
System Generation,

3. When o DCB is assigned to a disk file (ASN
equals 1), this field contains the index to the RFT
(RAD File Table). This value is set when the DCB
is opened. The RFT entry is created at OPEN if
an entry does not already exist for the file.

Word 2

TYC is an indicator showing the type of completion
for an 1/0 operation. TYC is set by the 1/0 sys-
tem at the completion of each request that uses
the DCB in a Type | mode (see discussion of Read
and Write system colls below). The completion
type codes are listed in Appendix N.

BUF is the address of the user buffer for requests
whose FPTs do not include a buffer oddress.

Word 3

RSZ  is the default record size in bytes (1< RSZ
<32,767). Theparometer is usedasthe byte count
for Read/Write requests that do not include a byte
count,

ERA is the address of the user's routine that handles
errors associated with insufficient or conflicting
information in the DCB or FPT. Zeros in this field
are used to indicate that no user error routine ex-
ists (see discussion of error and abnormal returns

below),

Word 4

ARS is the actual record size in bytes. The param-
eter is set by the 1/O system when a request is
. completed. It is set in the DCB for Type I re-
quests only. For 1/0 requests that will result in
@ data tronsfer of more thon 32,767 bytes, o TYPEII
request should be usedsince only 15bits are avaii-
able for posting ARS in Type I requests.

ABA is the oddress of the user's routine that handles
abnorma! conditions associated with insufficient or
conflicting information in the DCB or FPT, Zeros
are used to indicate that no user abnormal routine

exists (see discussion of error and abnormal returns
below),

Information past word 4 s sedonly by the OPEN and ASSIGN |
CALs. While o DCB is open, all information of value fo
CP=R is in words 0-4. o

Words 5 and 6:

1f ASN=1ond TTL 2 7, words 5 and 6 will be occessed
by the OPENservice for an 8~byte file name or numeric
zero, Additionally, if TTL=6, four bytes of file name
or zero will be obtained from word 5 only.

If ASN=3, DEVF=0, ond DON = 1, word 5 will be
accessed by the OPEN service for an operational label
in the second halfword. Word é need not be present,

If ASN =3, DEVF =1, and DON =1, words 5 and 6
will be accessed by the OPEN service for a device name
in NO-N4, with blanks in N5-N7,

Word 7:

If word 7is used, words 5 and & must be present even if
they are not used.

Pl is a presence bit for the word containing AREA
(P1 =0 if not present; P1 =1 if present).

P2 is a presence bit for the word containing A0-A3
(P2 =0 if not present; P2 = 1 if present).

P3 is a presence bit for the word containing Ad4-A7
(P3 =0 if not present; P3 =1 if present). However,
if P2 is zero, A4-A7 will be ignored, regardless of
the value of P3.

Words selected by the presence bits must follow word 7
in the indicated order. Words not selected must be
omitted,

varigble-position optional words:

AREA is a system or user disk area name. This po-
rameter is used only during the OPEN service, as
described in the paragraph on the DAN field. If it
is omitted or zero when it is needed, OPEN pro-
vides o default.

-l

AO-A7 is on accountname, filledto eight characters
with trailing blanks. The word containing A4-A7
may be omitted if it is all blanks. This parameter
is accessed only during the OPEN service when

- ASN=1 and the file name is not numeric zero. If
ASN=1 ond the file name is nonzero, but AO-A7
are omitted, numeric zero, or all blanks, OPEN
provides a default account name.
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ERROR AND ABNORMAL CONDITIONS

Certoin error codes are retumned to the user's error or ab-
norma! return routines upon occurrence of various condi-
tions. At entry to these routines, the error code is contoined
in byte 0 of register 10, the DCB address is contained in
the address field (low-order 17 bits) of register 10, and
the address of the location following the CAL1 is contained
in register 8. The previous contents of registers 8 and 10
ore lost.

Foreground users must provide error and abnormal returns on
all 1/0 requests with wait and on oll CHECK requests. If
background users omit the error and abnormal addresses, the
system will toke action as detailed below. The error codes
ore defined in Appendix N.

1/0 SYSTEM CALLS

1/0 system calls may be made only when o user has been
given control under the following circumstances:

1. The bockground or foreground program loader has trans-
ferred contro! to the starting address of the user's
program.

2. The user's centrally connected task has been given
control upon the occurrence of its associated interrupt.

Warning: Do not perform 1/O system calls from o tosk
connected to an interrupt of higher priority
than the 1/0 interrupt.

In oll of the FPT formats which follow, an asterisk in

bit 0 indicates thot indirect addressing is permitted. That
is, if bit 0 contains @ 1, bits 15 through 31 contain the
address of the parameter rather than the parometer itself,

Whenever a return is made to an abnormal or error address,
the error or abnormal code will be in byte 0 of register 10
and the address of the location following the coll will be

in register B,

Calls for which F3 (wait indicator) is not available are
either immediate or synchronous. That is, control will
never be retumned to the caller until the service has been
completed (see Appendix 1 for more detailed informa-
tion). Primary task users should recognize that during
any wait for completion of the service all lower priority
tasks are blocked.

If an error is detected in the coll ond no error address is
available, the situation will be handled similar to @ trap
and the user will be aborted unless he hos elected to do
his own trap handling.
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OPEN A FILE

OPEN The OPEN system call opens the data file if it
is not already open. If the addressed DCB is assigned to o
device (directly or through an operational label), a count is
kept of the number of open DCBs assigned to the device.

If the DCB is assigned to a disk file, on entry is built in the
RFT (RAD File Table) if one does not already exist and the
index of the entry is placed in the DEV/OPLB/RFILE field of
the DCB. A count of open DCBs assigned to the disk file is
olso maintained. The user may specify a buffer to be used
in the File Directory search but this is not mandatory. The
OPEN function will use ovailable blocking buffers if such a
buffer is not given.

When a DCB assigned to a file is opened, the following de-
foults for area ond account nomes apply:

1. If neither account name nor area name is specified, the
calling task's account is used, and the area may be any
public area. This provides the simplest specification,
ond the user need not be concerned with the possibility
of name conflicts other than within his own account.

2. If the account name is specified, but the area name is
not, the file may be in any public area. This provides
for area~independent file specification.

3. If the area name is specified but the account name is
not, the system account will be used. This case provides
compatibility for code written before the addition of
file account names.

4. If the account name is all blanks, or numeric zero, itis
treated as unspecified.

5. f the disk area name is numeric zero, it is treated as
unspecified.

The error and abnormal addresses in the DCB may be set or
chonged ot OPEN. The error and abnormal oddresses will
be copied from the FPT if present. The OPEN function causes
the specified DCBs file-open indicator (OPEN)to be set to 1.

If the specified DCB is assigned to an operational label and
the operational label, in turn, is assigned to a 7T device,
PACK and BIN are set to 1.

If o DCB is already open (OPEN = 1) for device-assigned
DCBs when the OPEN function is colled, an abnormal con-
dition is signaled (see Appendix N). The device indicator
(DEV/OPLB/RFILE) of the DCB is checked for validity. If
it references a valid operational labe! or physic‘m device,
the DCB is marked open; if the device indicator is invalid,
the DCB is not morked open and an abnormal condition is
signaled (see below for the OPEN call format).

For DCBs assigned (directly or through oplabels) to line

printers or keyboard/printers, the L indicator in the DCB
is set to 1.




If @ DED DPndd, R key=in is in effect, the file will not be
opened, A DCB abnormal condition with code X'2F' exists.

If the DCB is ossigned to a device that haos been declared
to be nonsharable, the user will be given exclusive use of

the device providing that it is currently aveiloble. If the

device is already in use in another job, the user's DCB will
not be OPENed and an error condition will be retumed.

CLOSE A FILE

CLOSE The CLOSE function closes a DCB by setting
the DCB open indicator (OPEN) to 0, which may result in
closing the assigned data file on a device or disk file. The
CLOSE function decrements the "open DCB count” in the
proper DCT or RFT entry and if the count becomes zero,
the data file is closed.

If the data file is to be closed and is o disk file opened for
output, the directory entry for the disk file is updated with
the information from the RFT entry ond the entry is deleted
from the RFT toble, If the file is extensible, all extents
post the one that contains the lost record are deleted.

If the data file is to be closed and is a disk file opened for
input only, the entry is deleted from the RFT table.

If the file is on a ‘non=system’ disk pock, a DED DPndd,R
key-in has been made, ond this is the last file to be closed,
the system will output the message

1 1DPndd IDLE

1f the DCB is assigned to a device that has been declared to
be nonsharable, the device will be marked as being avail-
able to other jobs providing that no other DCBs are open to
the device,

Closing other types of data files requires no action.

OPEN AND CLOSE SYSTEM CALL FORMAT

OPEN and CLOSE system calls have the format
CAL1, 1 oddress
where oddress points to word 0 of the FPT shown below.

word 0

*I Code 0————0 DCB oddress I
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word 1
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optional (P1)t

D 0 Error address
optional (P2)!
0 Abnorma! address

} 4 5 o [] 0 172 13 I,'l.l? ] Wlnnnuhzsuvlnrn)f

optional (P11)!

*0 0 Blocking buffer address
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where
Word 0

Code is X'14' for OPEN, X‘15' for CLOSE,

DCB oddress is the oddress of the associated DCB.
Word 1
PI is the error address parameter presence indicator

(0 means absent; 1 means present),

P is the abnormal address parameter presence in-
dicator (0 means obsent; 1 means present),

P is the blocking buffer address parameter pres-
ence indicator (0 means absent; 1 means present),

Word Options

Error oddress is the address of the entry to the user's
routine that will handle error conditions.

Abnormal address is the address of the entry to the
user's routine that will handle abnormal conditions.

Blocking buffer address is the address of a 257-word
buffer to be used for file directory search if the
DCB being closed is assigned to a disk file.

READ A DATA RECORD

READ The READ function causes the 1/0 system to read
a data record into a user buffer from the device or file spe-
cified by the DCB.

An implicit OPEN will be performed onthe DCB if the ad-
dressed DCB is closed when the READ request is made.

"in all FPTs for 1/0 functions where on optional parameter
is not used, the parameter word must be omitted from the FPT
ond the corresponding presence indicator (Py) set to 0.

I/O System Calls 55



READ requests may specify either a "wait for completion"
or an “immediate return" condition. Foreground requests
with wait must include error end abnormal returns in the
FPT. Background requests con omit these oddresses and

have the system handle error ond abnormal conditions.

Should the input record be physically longer than the speci-
fied buffer length, doto is lost and the user is notified
through an abnormal return with code 07.

Should the input record be physically shorter than the speci-
fied buffer length, the buffer is not filled and the actual
record length is posted in the FPT or DCB.

Input from the cord reader is performed either in automatic
or binary mode. If the cordreader is not the C device, the
input mode is determined by the BIN flag in the DCB. The
C device is olways read in automatic mode. Foreground
programs may not read the C device os this would disrupt
the background job stream.

Input from the C device results in all control commands (!
in column 1)being intercepted by the 1/0 system. Any con-
trol commond other than EOD causes an abnormal return
with o code of 06 in register 10. The input record is kept
in the CP-R control command buffer. If an attempt is made
to read this some device again, an error return with code 54
is given (see Appendix N).

An EOD record encountered from a card reader on a READ
request results in an abnormal return with code 05.

For direct occess input from disk files, the user includes a
key in the FPT. All READ requests without o key parameter
are assumed to be sequential access requests ond result in
the next record in order being input into the user buffer.
For sequential input from blocked files, the request may not
result in an actual disk access.

For sequential access input from compressed files, the 1/0

system decompresses the record in transmitting it to the user
buffer,

Type 11READ requests must include in their FPTs o completion
status parometer in which the type of completion code and
the actual byte count are posted.

A Type 1 READ request that finds the DCB busy with o pre-

vious Type 1 request results in an error condition (error
code 48).

WRITE A DATA RECORD

WRITE The WRITE function causes the 1/0 system to
write o duta record from o user buffer to the device or disk
file specified by the DCB.

WRITE requests may specify "woit" or "no-wait". As with

READ requests, foreground WRITE requests specifying wait
must include error and abnormal return addresses in the FPT.
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Fordirectaccess outputto disk files, the key address parum;
eter is included in the FPT. All WRITE requests without o

key oddress porameter present are assumed to be sequentiol
occess requests.

For output to compressed files, the 1/0 system compresses
the record in transmitting it to the system blocking buffer.

Type 11 Write requests must include o. completion status pa-
rameter word in their FPTs in which the 1/0 system will post
the type of completion code and the actual byte count.

A Type | request thot finds the DCB busy with o previous
Type 1 request results in an error condition (error code 48).

READ AND WRITE FUNCTION CALL FORMAT

Calls for these functions are of the form

CAL1, 1 oddress

where address points to word 0 of the FPT shown below.

word 0

*I Code 0 ——0 DCB oddress
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word 1
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optiona! (P10)

Actuol byte count
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where

Word 0

Code is X'10' for READ ond X'11' for WRITE.

DCB address is the address of the associated DCB.
Word 1
P is the error address parameter presence indicator

(0 means absent; 1 means present).

P2 is the obnormal oddress porameter presence indi-
cator (0 means absent; | means present).

P3 is the buffer oddress parameter presence indi-
cator (0 means absent; | means present).

P is the byte count parameter presence indicator
(0 means absent; 1 means present).

4 is the byte displacement parameter presence
indicator (0 meons absent; 1 means present),

P is the prompt chorocter presence indicator
7
(0 meons absent; 1 means present).
PB is the key parameter presence indicator (0 means

absent; 1 means present),

P is the end-oction parometer presence indicator
(0 means absent; 1 meons present).

PID isthe completion code parometer presence indi-
cator (0 means absent; 1 means present).
P is the blocking buffer address porameter pres-

n ence indicator (0 meons absent; 1 means present).

Pi3 is the time interval parameter presence indi-
cator (0 means absent; 1 means present),

Fi =1  specifies that 1/0 is to be allowed only if
the device has been deactivated (i.e., marked

"down"); this bit is for diognostic-program usage.

=0 specifies thot 1/0 is to be allowed only if
the device hos not been deactivated; normal pro-

grom usoge.

F2' is the direction indicator for READ (0 means for-
ward; | means reverse). This indicator has effect
on magnetic tape Read/Write operations only.

F3 is the waoit indicator (0 means no-wait; 1 means
wait for 1/0O completion).

F4 is the RAD Check-Write indicator (1 means o
read or write on a RAD or disk pack will be fol-
lowed by a Check-Write operation; 0 means o nor-
mal read or write will be performed).

F,=1 is the abort override indicator. If set, con~
trol will be returned to calling instruction + 1
if errors are detected and no error address param=-
eter hos been provided.

F8 is a delete on post indicator (1 means delete the
event when it is posted — no CHECK will be per-
formed and the user's FPT/DCB will not be posted;
0 meons ¢ CHECK will be performed). Fg bas
meaning only when F3 =0.

Word Options

Error address is the address of the entry to the user
routine that will handle error conditions for re~
quests specifying woait,

Abnormal oddress is the address of the entry to the
user routine that will hondle abnormal conditions
for requests specifying wait.

Buffer oddress is the word address of the user buffer
to be used in the 1/0 operotion. Data is written
from or read into this buffer. If this parameter is
omitted, the buffer oddress is taken from the DCB
(BUF). The buffer oddress may not be a register.

Byte count is the size in bytes of the data record,
If this parameter is omitted, the record size is
token from the DCB (RSZ parameter),

BTD is the byte displacement (0-3) from the word
boundary of the beginning of ths\duto record, If
this parameter is omitted and the Buffer address po~
rameter is included inthe FPT, value Ois assumed
for BTD. If both parameters are omitted from the
FPT, the values of the DCBore used for both.

PC is a prompt character to precede a keyboard-
printer read with editing. If not specified, the
prompt character associated with the job is used,
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Key is the number of the granule within a disk file
or orea to be accessed with the direct-aoccess
method. For the device-access method, key is the
number of the sector to be accessed, relative to
the beginning of o disk.

1,End- action address/no. 1 indicates the contents
of the End-action address/number field. End-
action is allowed only for foreground.

Value 0 indicates on end-action oddress,

Value | indicates an interrupt number,

Value 2 indicates an interrupt operational
label.

Value 3 indicates a completion signal address,

End-action is taken only in the case of an actual
I/Ooperation involvingaperipheral device (i.e.,
end-action will not occur for blocked disk file [/ O).

Completion status  is the word wherein the 1 Osystem
posts the completion parameters for the request, Pre-
sence of this word indicates that the 1/Orequest
should be of Type Il (see Pyg}. The 1/ O system ini-
tializes the completion code and actual byte count
to zero before starting the operation. At comple-
tion of the request the actual byte countand the
completion code are posted ifthe wait indicator
was set, Otherwise, these parameters are posted
when the service is CHECKed,

BUSY is the FPT busy indication that is set ond
maintained by the /O system to indicate that o
.Type Il request using the FPT is in progress,

Blocking buffer address is the address of o 257 -word
buffer to be used for file directory search if the
DCB is being opened to o disk file.

Time interval is the moximum number of seconds that
the coller will wait for the CALL to complete, If
notspecified the CALLwill not be timed-out. Note
that the 1O system may time out a device but this
is independent from the use of the "Time Interval”
parameter,

REWIND, UNLOAD, AND WRITE EOF FUNCTIONS

REW The Rewind function causes a data file to be posi-
tioned at its beginning if the file is on mognetic tape or
disk. Rewind of a file on mognetic tape is accomplished by
causing the tape drive to rewind to beginning of tape, Re-
wind of a disk file is accomplished by setting the file posi-
tion parameter in the RAD File Table (RFT) so that the next
sequential occess request on the file results in the first rec-
ord being occessed, ARewind request for an extensible disk
file results in the file being positioned ot the first record of
the first extent. A Rewind request for a dota file on any
other device results in no action being token.

UNLOAD The Unload requestresults in the some action
as Rewind except that mognetic topes ore rewound “off-
fline". When the rewind is concluded, operator action is
required before the device con be used ogain.

!
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WEOF Write End-of-File causes an EOF to be written
if the addressed DCB is assigned to o magnetic tape unit. If
the DCB is assigned to o card punch, and 1EOD record is
output, If the DCB is ossigned to a disk file, an implicit
EOF is written, If the disk file is extensible, oll extents
px=t the current one will be deleted. If the DCB is assigned
to ony other type of device, no oction is taken,

Rewind (REW), Unload (UNLOAD) and Write End-of-File
(WEOF) colls are of the form
CALIL, 1 oddress

where address points to word 0 of the FPT below.

word 0

*|  Code ‘0| 0 0 DCB oddress

0 ' 2 3Va 5 e Tk N B M N AT

word 1 (optional)

*|%|0———=0"|%| 00 [} 0 — 0%} |0}s0 —0
2 374 > 8 t v . R L s

optional (P1)

0 0

i 5.4 MO et Ay T

Error oddress
optional (P2)

RN

° 0 Abnomal address
M ¢ 3T e TR F T VT I LT S e & 0 2. 2:tiA .. er 4 ol

optional (P9)

1{0 0 End-action address no.
Ot s Ta s TUR o D T I i 8 s s a N L i
optiona! (P10)

Completion
code
VN2 T4 e

optional (P13)

nlanCo

0 0

Time Interval

€ 1 2 3Ta e e <L N

where
Word 0
Code is X'01' for REWIND, X'02' for WEOF, and
X'03' for UNLOAD.
Pg=0 means word 1 of the FPT is absent;
=1 means word 1 of the FPT is present,

If 0, REW and UNLOAD are done without woit ond
WEOF is done with wait, Otherwise, the action
taken depends on word 1,

DCB address is the oddress of the associ@ted DCB.

Word 1 (optional)

P is the error address parameter presence indicator
(0 means absent; 1 means present).
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P2 is the abnormal oddress parameter presence
" indicator (0 means absent; | means present).

P9 Is the end~action parometer presence indicator
(0 means absent; 1 means present).

P is the completion code parometer presence
indicator (0 means absent; 1 means present).

P‘3 is the time interval paremeter presence indi-
cator (0 means absent; 1 means present).

Fo =1 specifies long wait,

F| =1 specifies that 1/0 is to be allowed only if
the device has been deactivated (i.e., marked
"down"); this bit is for diagnostic-program usage.

=0 specifies that 1/0 is to be allowed onlyif
the device has not been deactivated; normal pro-~
grom usage.

F is the wait indicator (0 means no~wait; | meons
wait for I/O completion).

Word Options

Error address is the address of the entry to the user
routine that will hondle error conditions for re-
quests specifying woit.

Abnormal address is the address of the entry to the
user routine that will handle abnormal conditions
for requests specifying wait.

1, End-action address/no. I indicates the contents
of the End-action oddress/number field. End-
action is allowed only for foreground.

Value 0 indicates on end-action aoddress.

Value 1 indicates an interrupt number,

Value 2 indicates an interrupt operational
label,

Value 3 indicates a completion signal address.

End-action is token only in the case of on actual
1/0 operation involving o peripheral device.

Completion status is the word wherein the 1/0
system posts the completion parameters for the re-
quest, Presenceof this word indicates that the 1/0
request should be of Type Il (see Pjg). The 1/O
system initializes the completion code to zero before
starting the operation. At completion of the re-
quest the completion code is posted if the wait
indicator was set, Otherwise, these parameters
are posted when the service is CHECKed.

BUSY  is the FPT busy indication that is set ond
maintained by the 1/0 system to indicate that o
Type I request using the FPT is in progress.

Time interval is the maximum number of seconds that
the caller will wait for the CALL 1o complete, 1If
not specified the CALL willnot be timed-out. Note
that the 1/0 system may time out o device but this
is independent from the use of the "Time Interval "
parameter,

FILE AND RECORD POSITIONING FUNCTIONS

These functions are used to olter position within a dato file
on magnetic tape or disk.

PFIL,PREC A Position File (PFIL) coll couses o mog-
netic tape to be positioned ot the beginning or end of the
current file if o bockward or forward direction respectively
is specified and no skip is requested. If skip is requested,
the tape is positioned as above except that the file mork is
skipped over in the specified direction. Position File for-
ward without skip positions the tape ot the end of the

current file (before the EOF). With skip, Position File

forward positions the tape at the beginning of the next file.

Position File causes a "rewind" of disk files when "bockward™"
is specified, and positioning after the last record in o disk
file when "forward" is specified. The file will be positioned
after the last record in the last extent if the file is extensible,

Position Record (PREC) causes o tape or disk file to be moved

n records in the specified direction. For extensible disk
files, this may require crossing extents.

Position File and Position Record are ignored when the

data files are on devices other than magnetic tape or disk
file,

File ond Record positioning calls are of the form
CAL1, 1 oddress

where address points to word 0 of the FPT shown below,

word 0

id
*| Code 0 DCB address
°121|4307I’EIIIZIJMI5MI7M 2 23124 23 x ER
word |
L L P ;iD:'

14
1120 Ol 005:0“———0:;;;0—0

28 2% X 34

17 3tes sTti vwm ::uumm—u?nuun
tionol (P1)

»
n

o1 2 3Te s e 7T le WHuisTi T BRIX TN el

optional (P2)

0 0 Error oddress

V2 3Te 58 708 % W WHIZ 03 04 15The 17 10 ®120 21 20 23124 2% 2 TN X 20 30
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tiona! (P9)

0 0 End-action address/no.

R B R BE AL B AR L0 BRI Rt BRI R R RAL R R

optional (P10)

Completion

code 0 Actual record count

- < nCo
1 ©

optional (P13)

1T 23V 547

mn 4 %1 a1

Time Interval

N N OB O AL B R O R AL A IR R 1S R AL R ]

where
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Word 0

Code is X'1C' for Position File (PFIL) and X'1D'
for Position Record (PREC).

P0=1 indicates the explicit use of the P, P10
F1, ond WAIT parameters.

=0 Po, Pyo, Fy, and WAIT are ignored and the
CAL is processed o Type I with wait and no end-
action,

DCB address is the address of the associated DCB.

Word 1

P is the record count (n/address parameter pres-
ence indicator (0 means absent; 1 means present).
Py is ignored for Position File, If Py is absent,
n assumes a value of 1,

P2 is the error address parameter presence indicator
(0 meons absent; 1 means present).,

P9 is the end-action parometer presence indicator
(0 means absent; 1 means present).

PIO is the completion code parameter presence

indicator (0 means absent; 1 means present).

P is the time interval parameter presence indi-
cator (0 means absent; 1 means present),

F, =1  specifies that 1/0 is to be allowed only if
the device has been deoctivated (i.e., marked
“down*); this bit is for diagnostic-program usoge.

=0  specifies thot 1/O is to be allowed only if
the device has not been deactivated; normal pro-
gram usage.

SKIP indicates whether the EOF is to be skipped
over in positioning magnetic tope. This porometer
has significance only for Position File and on mag-
netic tape (0 means no skip; 1 means skip).
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DIR is tﬁe direction indicator (0 means forward
positioning; 1 means bockword positioning).

WAIT is the wait indicator (0 mecns no-wait; 1
means wait for 1/0 completion).

Word Options
n is the number of records to position.

Ervor address isthe oddress of the entry to the user's
routine that will handle error and abnormal condi-
tions (EOT, BOT, etc.), for this /O operation.
EOF is considered an abnormal condition for PREC.

1, End-action address/no. I indicates the contents
of the End-action address/number field. End-
action is allowed only for foreground with the ex-
ception that no end-action will take place for
blocked disk file 1/0.

Volue 0 indicates an end-action address.
Value 1 indicates an interrupt number.

Value 2 indicates on interrupt operational
label.

Valve 3 indicates a completion signal address.

Completion status is the word wherein the 1/0
system posts the completion parameters for the re-
quest (presence of this parameter indicates that
the request is of Type 1I). The 1/O system initial-
izes the completion code and actual record count
before starting the operation. At completion of
the request the actual record count and the com-
pletion code are posted in the word if the wait
indicator is set. Otherwise, these parameters are
posted when the service is CHECKed. BUSY is
the FPT busy indicator that is set and maintained
by the 1/0 system to indicate that a Type 11 1/O
request using the FPT is in progress.

Time interval is the maximum number ofseconds that
the caller will wait for the CALL to complete. If
not specified the CALL will not be timed-out. Note
that the 1/O system may time out a device but this
is independent from the use of the "Time interval"
parameter,

-
-

ALLOT, DELETE, AND TRUNCATE FUNCTIONS

ALLOT The ALLOT function is used to define o new
file in o permanent disk area. This is accomplished by add-
ing o new entry to the file directory in the specified area.
The defined file will receive the specified size and format.

P



This call hos the form
CAL), 7 oddress

where address points to word 0 of the FPT shown below

word 0

Y314 5 & 718 7 10 11117 13 14 1516 17 18 WX 21 2124 25 DI ¥ Ell

X'5A° 110 —0 Areo
B BRI AL N T T e TR T E IR E R DR BB
word |
1l 1% %58 []0] | 0—of'{ O ol"|1|0]5s/0"
\131307l!wllll;lﬂu\.ﬂl‘"‘l x 1 » T 0 3
optional (P1)
0 - 0 Error oddress

optional (P2)
*10 olors
T 3 314 5 6 718 ¢ t0 M1z 13 4 15746 © 6 19120 2) 42 22124 25 3 O] XN
required (P3)
c, c, Cy Cq
T T T R T W e T w D N B BN S
optional (P4)
Cs Cs Cs Cg
T 374 5 ¢ 718 9 w0 2 13 TECIETeN T I I R R AR R AL R R I

vtiona! (P5)

]

W FSZ

vtional (P6)

]

T 7 374 5 & 718 0 30 11112 13 14 15136 7 18 WX ;\nuluubvmnia\

RSZ

B EE Er S SEERAL SLER RN R T T T T E T IR YT

n

optional (P7)
* ESZ
T VR AL AR RO A HE T ED N ERDPRER D
optional (P8)
* GSzZ
TR T T T T T N T T T R T BN S S IR R X
optional (10)
T
Com)':;‘):ﬁon 0 0
77 314 5 6 718 rﬁmﬁ.—mmmmm
optional (P14)
*10 0 account nome oddress
l)l‘S.?llemll T 1
where
Word O
X'5A specifies the code for the ALLOT call.
Area is the name of the permanent orea in which

the file is being defined. 1f the disk area name

value is zero, the disk area is unspecified.

Word 1

P

1 is the error oddress porameter presence indicator
(O means absent; 1 means present).

P is the file orgonization parameter presence in-
dicator (0 means absent; 1 means present).

N

P is the file name second word parameter presence
indicator (0 means absent; | means present).

P is the file size parometer presence indicator
(0 means absent; 1 means present),

wn

P is the record size parameter presence indicator
(0 means chsent; 1 means present).

P is the extent size parameter presence indicator
(0 meons absent; 1 means present).

Pg is the gronule size parameter presence indicator
(0 means absent; 1 means present),

PIO is the type-of-completion parameter presence
indicator (0 means do not post; 1 means post type
of completion).

P‘ 4 is the accountname address parameter presence
indicator (0 means absent; 1 means present).

F2 is the resident foreground lood module indicator
ond is applicable only if the area is FP. A zero
means the file isnot fo contain a resident foreground
load module,

F5 is meaningful only if ESZ option is present and is

used fo determine whether or not the file should be

combined with its extents if the area is squeezed

() means do not combine extents; 0 means combine
extents).

F7 =1 is the abort override indicator. If set, con-
tro! will be retumed to calling instruction + 1 if
errors are detected and no error address parameter
hes been provided.

Error oddress is the return address for all errors,
The error code will be in byte O of register 10
and the address of the location following the call
will be in register 8,

C are the EBCDIC characters naming the disk file
being defined. If C5-Cgare tfonks, the word con-
taining them may be omitted.

ORG s the file organization type:

00 for unblocked
01 for blocked
10 for compressed

The default is unblocked.
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Fsz is the file size in logical records. The defoult
is 1000 records,

RSZ is the number of words per record. The logical
size is used in sequentially accessing a file. For a
compressed file, record size is omitted and the
monitor blocks compressed files into 256-word rec-
ords. Blocked files have a defoult value equal to
128 words per record. If the record size is greater
than 128 words, unblocked organization will be
given. Unblocked files have a default record size
equal to the granule size. The maximum record
size is 16, 383 words,

ESZ is the size of file extents, in logical records,
fo be allocated and attached to the file anytime
the file is out of space. A value of zero meons
that file extents will be the samesize as the original
file (FSZ). The default is no automatic file
extension,

GSz is the granule size in words ond is used for
direct access only. The default size will be equal
to the disk sector size. The maximum granule size

is 16, 383 words.

Type completion is the byte in which o type-of-
completion code will be posted by the service
“function,

account name address is the oddress of a two~word
data block that contains the account name in
EBCDIC, filled to eight characters with trailing
blanks. 1fthe account name is all blanks or numeric
zero, it is assumed to be unspecified,

Software write protection is provided which allows fore~
ground load modules to ALLOT files in any dato area.
Background load modules may only ALLOT files in back-
ground data areas, Software write protection may be over-
ridden with an SY key-in,

The following defaults for area and account names apply:

1. If neither account name nor area name is specified, the
calling task's account is used, ond the area may be eny
public area. This provides the simplest specification,
and the user need not be concerned with the possibility
of name conflicts other than within his own account.

2. If the occount name is specified, but the area name is
not, the file may be in any public orea. This provides
the area~independent file specification.

3. If the area name is specified but the account name is
not, the system account will be used. This case provides
compatibility for code written before the addition of
file account names.

DELETE,TRUNCATE The DELETE system call is used fo
delete a disk file in a permanent area by removing the entry
from the directory in the specified area. The space that was
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formerly used is available for @ new file. If the file is
extensible, all extents in the file are deleted. The TRUNCATE
system call is used to fruncate empty space from the end of
the specified file in o permonent area. The allocated space
will be set equal to the octual length of the file. If the file
is extensible, the last extent will be truncated to the last
record in that extent. Prior extents are unaffected, Note
that if the file size is zero, the file will not be truncated,

Calls for these functions are of the form
CAL1,7 oddress

where address points to word 0 of the FPT shown below,
word 0

Code 0 0 Areo
0 12 3Ta S e 718 ¢ IEHTIi|3I‘ISIO|7I‘l'lmili?lJZIHkvn?‘x)'

word |

—

ho 14 0o——o /"o —o/*lo —0|1{0—0}"
olf)t5o7ll’lolll|)uu|sl\en|wml 4 25 26 bd 3
optiona! (P1)

0 0 Error address

T T T T R R B T R T E BN R R
required (P3)

Cy Cs C3 Cy
CT T3 s eyt vy nhr ot T T I [arry ™
optional (P4) ‘

Cs 6« | ¢ Cg
TS e Y BT s W s T eE T R RN T R TR

optiona! (P10)

Ty,
Compr:ﬁon 0 0
Tty fmmmmm

optional (P14)

Word 0 -

Code X'5B' specifies the DELETE call, X'5C spe-
cifies the TRUNCATE call.

Area is the name of the permanent area that con-
tains the specified file. If the disk area nome
value is zero, the disk area is unspecified.

Word 1

P is the error address parameter presence indica-
tor (0 means absent; 1 means present). -

P is the file name second word parameter presence
indicator (0 means absent; 1 means present).

PIO is the type-of-completion parameter presence
indicator (0 means do not post; 1 means post type
of completion,

P, is the account name address parameter presence
indicator (0 means absent; 1 means present),

*10 0| occount name oddress
GV I3les eI T R ne e W ® 2 2 DIUB % DRI

~—
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F7 s an dbort override indicator (0 meons obort if The JOB call has the following format:
errors are detected andno error address is provided;

1 means do not abort if errors are detected but no CALl1,7 oddress
error address is provided),

where oddress points to word 0 of the FPT below.

Word &f ions Word 0

. x67  |ifo
Error oddre:d lflzh; re.tur!:\ﬁadc(l)res: for.cll e'fBOTS.dT:e ST I Tty vulu N R sle n R R o o e nhr s x.?-
error e wi e in e U of register and the Word 1
address of the location following the call will be - - T - -
in register 8, 11010} +{ 5] ¢| 7{0{0 | 1c]O—0]> 0\0’,]0_0',
C. are the EBCDIC characters defining the disk file PSS T RN T ne T W AR F E BE E R PR E RS
to be deleted or truncated. 1f C5-Cgareall blanks optional (P1)
they may be omitted.
. . . . 0 0 Error Address
Type;n"‘pﬁle::;:n wde'sw,:;le bbey’;;:edw*:;hfh: :yem:::- 0 17 2 3T¢e S ¢ JI0 7 10 U213 e 15T 17 W X 27 2372425 2¢ 126 B X 31
rvi
function. optional (P4)
*lo g
account name address is the oddress of a two-word Tty rﬁt?rsﬁuus - 'Bc:fcfh i {e name address
data block that contains the account name in . TREEETRE YT
EBCDIC, filled to eight characters with trailing optional (P5)

blonks. 1fthe accountname is all blanks or numeric «o
zero, it is assumed to be unspecified.

0 Job number

V2 3Ta s & 710 5 |on||2uulsluuuwxmuuz-navnﬁmn
4

ptiona! (P6)
Qo 0 plel )

STATUS

Software write protection is provided that allows foreground
lood modules to DELETE/TRUNCATE files in any data area.
Background load modules may enly DELETE/TRUNCATE Files

in background data arees. Software write protection may ; ‘.’ ST il
be overridden with an SY key=in. optional (P7)
* 0 eue
The following defaults for area and account names apply: N AN : : 0 : Jobs Waiting
1. If neither account nome nor area nome is specified, the optional (P10)
calling task's account is used, end the area may be any TYC
public area. This provides the simplest specification, 0
cndl‘heuserneednofbeconcemedwifh ’he mssib"ify 0 1 2 3Ta s 6 718 ¥ 10 N2 13 ia 15l 17 llwm)lﬂn?‘uhﬂ“vr!\

of name conflicts other than within his own account. tional (P14)

2. If the occount name is specified, but the orea nome is «|0 0| account name address
not, the file may be in any public area. This provides T T YTy
for area~independent file specification.

3. If the area name is specified but the account name is where
not, the system account will be used. This case provides
compatibility for code written before the addition of Word 0

file account names.
X'67' specifies the code for the JOB call.

Word 1

ALLOT OR DELETE SYMBIONT FILE P‘l is the error address parameter presence indicator

(0 meons absent; 1 means present).
JOB The JOB call is used to maintain symbiont files by -

performing the following functions. P is the botchfile name oddr:ssparaneter presence

indicator (0 means absent; | means present).
e Allocate a job file in the input symbiont orea.

P; s the job number parameter presence indicator
o  Check status of a previously allocated job file, (0 means absent; 1 means present).

Pé is the job status parameter presence indicator
‘e Delete o job waiting in the symbiont area. (0 means absent; 1 means present).
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P7 is the jobs waiting porameter presence indicator
(0 meons cbsent; 1 meons present).

P is the type completion parometer presence
indicator (0 means absent; 1 meons present),

P is the account nome address parameter presence
indicator (0 nieans absent; 1 means present).

F I means to delete all symbiont files associated
with the specified job number. 0 means no files
are to be deleted. Note that when F2=1, the job
number parometer (P5) must be present.

F7 is the abort override indicator (O means abort if
errors are detected and no error address is present;
| means do not abort if errors are detected and no
error oddress is present),

Word Options

Error address is the address of the entry to the user's
routine that will hondle error conditions.

Botch file name oddress is the oddress of a three-
word dota block that contains on orea nome in the
first wordin bits 16-31 inEBCDIC ond a file name,
in EBCDIC, left-justified with training blanks in
the second and third words. Presence of this
parameter indicates that on input symbiont file is
being defined ond the symbiont file will redirect
symbiont occesses to the progrom deck in the spe-
cified disk file.

Job number is the wordwherein the systemwill post
the assigned job number when an input symbiont
file is defined.

When the stotus option is specified, job number iden~
tifies the job for which status is being requested.

Job status is the word wherein the system will post the
status of the file whose identification is specified in
the “job number" parometer. Job status may also be
requested when defining an input symbiont file. Job
status may be one of the following:

0

1 = running

completed

2 = waiting for execution

1}

does not exist

Jobs Waiting is the wordwherein the system will
post the number of jobs ohead of the specified job
number. The jobs waiting parameter may be re-
quested on a status request or when an input sym-
biont file is being defined.

TYC indicates the type of completion of the re-
quested service,
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account name address is the address of a two word
data block that contains the account name in
EBCDIC, extended to eight characters with trailing
blanks, If the account nome is all blanksor numeric
zero, it is assumed to be unspecified.

The following defoults for area and account names apply:

1. If neither account nome nor area name is specified, the
calling task's account is used, and the area may be any
public area. This provides the simplest specification,
ond the user need not be concerned with the possibility
of name conflicts other than within his own account.

2. If the account name is specified, but the orea name is
not, the file may be in any public area. This provides
for area~independent file specification.

3. If the orea name is specified but the account nome is
not, the system account will be used, This case provides
compatibility for code written before the addition of
file account names.

PRINT AND TYPE FUNCTIONS

PRINT,TYPE The PRINT function couses the system to
list the user's message on the listing log device (operational
label LL). The TYPE function couses the system to list the
user's message on the operator console device (operotional
label OC). These functions are reentrant and available to
foreground progroms. Error and abnormal conditions result-
ing from these functions are ignored.

Print and Type may be performed without o wait for com-
pletion, but the user is warned that changing the output
buffer after return from such a request may result in the
output message being modified.

Calls for these functions are of the form

CAL1,2 oddress

where address points to word 0 of the FPT shown below.

word 0
i Code 0 0

VN e TSN Tg 91X 21 27 23126 2. 26 IR WX T

a0 ale ~ TR .

word | -

h|o o0 0[sj0—0
¥ 2 3% 5 & I o ¥ 1213 18 15tie 1 b W10 N m?ﬁ A X KL

word 2 (P1)

*10 0 Messoge address

O v 2 3V ST T e - 2 13 @ 15 T g 13N 2 a7 IS e TR X 3




optiona! (P13)

Time Interval

4 ] L1 13 10 1

where
Word 0

Code is X'01' for Print ond X'02' for Type,

Word 1

P is the message oddress parameter presence indi-
cator (PI =1).

P is the time interval parameter presence indi-
cator (0 means absent; 1 means present).

F is the wait indicator (0 means no-wait; 1 means
wait for 1/0O completion),

Word 2

Message address is the oddress of the first wordof
the message, Note that the first byte of the first
word of the message must specify the number of
characters to be listed, up to amaximumof 132 char-
octers for a line printer and 85 choracters for o
typewriter. The address may be indirect ond/or in
a register, [f the messoge is in registers, the wait
bit must be set,

Time interval is the maximum number of seconds
that the caller will wait for the CALL to complete.
If not specified the CALL will not be timed-out.
Note that the 1/O system may time out o device
but this is independent from the use of the "Time
Interval" parameter.

DEVICE

The DEVICE/file Mode function is used to set the following
paraometers:

Modes (MOD, ASC, D/P) in the oddressed DC8,

Record Size (RSZ) in the oddressed DCB ond in the
RFT entry if the DCB is assigned to an output file.

File Orgonization in the assigned file's RFT entry if
the DCB is assigned to on output file,

Granule Size in the assigned file's RFT entry if the
DCB is assigned to an output file.

The parameters set in the RFT entries for permanent files will
be written into the file directory entry for the file when the
file is closed. Thus, this function defines the parometers
for permanent disk files.

This function is of the form
CAL1, 1 oddress
where address points to word 0 of the FPT.below.

word 0

*| Code 0 ———0 DCB8 oddress

G 0 2 Jle S 8 JTR & 00 112 15 14 15T 17 8 19120 20 27 23124 25 20 27126 2 30 31

word |
pirjrie LR (3 F
1| 2f3]4]0 0{o|1|0[3|0—0
TIIJIT S & "M VUM TN TR VBED S kR YT
optional (P1)
*10 - 0 RSZ
T 2 314 3 & J16 ¥ 00 11012 13 14 15116 17 18 WIXK 71 37 124 5 0 DR B X T
optional (P2)
*10 v ORG

1T 2 T4 5 ¢ 7218 ¢ lO\l‘lZlJlA 1500 17 W8 w20 3y 23 21124 25 20 22128 29 3G 31
optional (P3)

*0 0 Gsz l
V2 3T4 5 & 708 9 W 11112135 14 (STse 17 16 19120 20 22 23124 25 26 27126 29 X 3°

optiona! (P4) )
*10 0 NRT
12 3Ta 5 & 770 @ 10 12132 13 14 15The 37 10 19120 21 22 23124 3
where
Word 0

Code is X'22' for Device/File Mode.

DCB oddress is the address of the associated DCB,
Word 1
Py is the record size parameter presence indicator

(0 means absent; 1 means present).

P2 is the file organization parameter presence in-
dicator (0 means absent; 1 means present),

P is the granule size parameter presence indicator
(O means absent; 1 means present),

P4 is the number of retries parameter presence
indicator (0 means absent; 1 means present).

Fo 1 means ASCII translation, O means EBCDIC.
1 means unpocked format (7T) or 80O bpi (9T se-

! lectable density); O meons packed format or
1600 bpi. 1
F3 1 means BIN; 0 means BCD.

Word QEfions

RSZ is the maximum record size specification, in

bytes.

1/0 System Calls 65



Word Options (cont. )

ORG is the file orgonization type:

00 for unblocked
01 for blocked
10 for compressed

GSz is the gronule size in bytes.

NRT is the number of error recovery tries.

DEVICE CONTROL FUNCTIONS

The DEVICE Control functions cause the system to set the
vertical-format=control or direct record control indicator
of the specified DCB to 1 or to 0,

This call has the form
CALl, 1 address

where address points fo word 0 of the FPT below.

word 0

* Code 0————0 DCB address

1 2345 6B R MMTN U TR ED NSRRI SS

[}
~word 1
[ 2
0 0|3]0—0
0 17V 2 3Ta 5 @ TT'I 9 W N2 13 1 15118 17 18 19120 21 22 23124 35 2 (28 % X )i
where
Word 0

Code is X'05' for DEVICE/Format Control.
X'0B' for DEVICE/Direct Record Control.

DCB address is the address of the associoted DCB.
Word 1
F3 is the control specification (0 means no format

control or no direct record control; 1 means for-
mat control or direct record control).

CHECK CORRESPONDENCE OF DCB ASSIGNMENTS

CORRES The CORRES system ca!l provides the user's
program with a means of determining if two open DCBs have
been assigned to the some physical device or file. If the
assignment of the two DCBs are equal, register B is returned
with a value of 1. If any error is found in the DCBs while
processing the CAL, if the assignments are found to be un-

equal, or if either DCB is not OPEN, a zero is returned.

The CORRES function call is of the form
CALl1, 1 address
where address points to word 0 of the FPT shown below.

word 1

*10 0 DC82 oddress

TV 2 314 506 T8 8 Iz e s T x5 [EAE TN DO TR R TR N
B -

where
Word 0

Code is X'2B' for the CORRES function,

DCB1 address is the oddress of the fist DCB that is
to be checked for assignment correspondence with
DCB.,.

2
Word 1
DCB, address is the oddress of the second DCB that

is to be checked for assignment correspondence

ASSIGN (Formerly Set Device/File/Oplb Index)

This service call is used to modify the 1/0O medium in the
specified DCB. The DCB being modified must be closed. No
action willbe taken if the DCBisopen. When an1/Omedium
may be identified by either EBCDIC name or system table
index, the EBCDIC name is used if the size of the DCB per-
mits. If the size of the DCB is too small to allow the spe=
cified assignment by either nomeor index, the service returns
an error, without changing the DCB.

When used in conjunction with the DEVICE (File Mode and
Format Control) service call, this function provides the
ability fo dynamically assign o DCB to a file, device, or
operational laobel,

Calls for this function are of the form
CAL), 1 address

where address points to word 0 of the FPT shown below.

word 0

1 X'08 10 0 DCB address
01 2383 ¢TI T RNzl W B R T RPN SRR B RS mR R ET

word 1
PIP|P P
112]3(40 040 0
LI ARt AL B S SRR B AN I IARI AR ENTIR:10 VAR B 0 B i - lb IR iR IR AL B BT

word 0 -
*! Code 0————0 DCBj address
O 1 23745 ¢ ¥l ¢ w0 Nz 13 e 50w 17 8 Wi 21 E E 25 5 5'5 ﬁ s 3
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-
tional (P1)
Y 0 Error oddress
T T IS ¢ ¥y BT G B e WA T N s s IR T
optional (P2)
o 0 Operational label
012 314 5 6 v oUW newn TH Ba % 3




tional (P3)

0 0 Device name oddress
TT I3 S e T v ot s v F) ]

optional (P4)

*10 0/ Area and filenome oddress
°|2”45‘7'..I°|”I2|JM|5‘0‘|I o 2\ ) F) Ell

ptional (P14)

o

* account name address

1 d3Te 5 a710 ¢ wunzuuuluﬁuﬂniwﬂﬁluﬁbiﬁﬁiu

where
Word 0
X'08' specifies the ASSIGN call.

DCB address is the address of the associated DCs.

Word 1

l’l is the error oddress parameter presence indicator
(0 means absent; 1 means present).

P2 is the operational label parameter presence in-
dicator (0 means ebsent; | means present and the
specified DCB will be assigned to an operational
label).

P3 is the device nome address parometer presence
indicator (0 means obsent; 1 means present and the
specified DCB will be assigned directly to a de-
vice).

P 4 isthe area and file name address porometer pres-
ence indicotor (0 means absent; 1 means present
and the specified DCB will be assigned to o RAD
file).

P] 4 is the account name oddress parameter presence

indicator (0 means obsent; 1 means present),

Parameter bits (P2, P3, and P4) are scanned in left to right
order and the first nonzero bit terminates the scan (i.e.,
other nonzero bits are ignored),

Word Options

Error address is the oddress of the entry to the
user's routine that will hondle error and abnormal
conditions.

Operational Iabel s the operational label fo which
the DCB will be assigned in bits 16~31 in EBCDIC,

Device name address is the address of o two~word
data block that contains the name of the device to
which the DCB will be assigned. ‘The device nome
is in EBCDIC, lefi-justified (i.e., CRAO3).

Area ond filename oddress is the oddressof g three-
word datablock that contains the area and file nome
to which the DCB will be msigned. The first word
contains the orea name in bits 16-31 in EBCDIC.
The second ond third words contain the file name
in EBCDIC, left-justified with trailing blanks.

account name oddress is the oddress of o two-word
data block that contains the account name in
EBCDIC, extended to eight characters with trailing
blanks,

The ASSIGN service does not provide defaults for area and
account names. It inserts only what is requested.

GETASN (formerly Get Device/File/Oplb Name)

This service call is used to obtain the device, file, or oper-
ational labe! nome to which the specified DCB is assigned
and information about the device file.

The call for this function is of the form
CAL, 1 oaddress

where address points to word 0 of the FPT shown below,

Note that if the requested optional parameter is not appli-
cable, the post word(s) will not change. For example, if .
the call requests a file name to be posted but the DCB is
assigned fo a device, then the area and file name data
block will not be modified.

The DCB need not already be open, but will be left open
on completion.

word 0
‘I X'09 110 0 DCB address
CVIITT T e T Y v BN B T RET ™ T
word 1
ﬂSS:?:%:oo;ao-%'o 0
°|234507l’l0"ﬂ|§l‘|5l‘ll N 2 % N
optional (P1)
0 Error oddress

ptional (P2)

0 0 Operational label ,
n|2314507|l'|0|"lzl1|‘l$lol7l‘w” 2 28124252 27128 ¥ X 3¢

ptional (P3)
*10 0 Device name address

LR L ALNE BE BRAl ) 23
optiona! (P4)
*o 0| Areo and file name oddress
T T T I e Ty winte T T
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tional (P5)

*10 0 Model number address ,
LN B R RS S Y AT I AR R RN 1
tional (P6)
,jO 0 File BOT
4 N2 713 1e 15T 16 1 [} xn ?4 » 229 3 )N

optiona! (P7)
*0

0 File EOT
TV %3143 ¢7 o‘!‘ﬁn:numununmnnnu S 1% P X 3

optional (P8)
«(0 0 jorg|

L I I A B [ e SR I T e e 5 T T T A

tional (P11)
* RSZ/Gsz

TN T v Tt vy 1!1:1:!741587”’”11J

tional (P12)

o

o

o

Device Index
T Ty s e whe et T BRSO TYT
ptional (P14)

[+

occount name address
V2 3Ta T eIE ¢ 0 12 13 14 35 lol?ll\’ﬂ?lﬂnhlﬁhﬂ?l 0 31

optional (P15)

* Write protect code

01 2 3745 677 N2 131456 17 8 #1220 4 Ell

ptional (P16)

o

*10 0 DISC constonts address
Dlz:lnso?lammmm
where

Word 0

X'09' is the code that specifies GETASN call .

DCB oddress is the oddress of the associated DCB,

Word 1

P] is the error address parameter presence indicator
(0 means absent; 1 meons present).

2 is the operational label paremeter presence in-
dicator (0 means absent; 1 means present).

Py s the device name address parameter presence
indicator (0 means absent; 1 means present).

P 4 is the areo and file name address parameter pres-
ence indicator (0 means absent; 1 means present).

PS is the model number address parameter (O means
absent; 1 means present).

68  1/0 System Calls

P6 is the file BOT parometer presence indicator
(0 means absent; 1 means present).

P7 Is the file EOT parameter presence indicator
(0 means absent; 1 means present).

Pa is the file organization parameter presence indi-
cator (0 means absent; | means present),

P” is the record size/granule size parometer pres-
ence indicator (0 means absent; 1 means present),

P is the device index parameter presence indi-
12
cator (0 means absent; 1 means present),

P is the account name address parameter presence
indicator (0 means absent; | means present),

P is the write protect code porameter presence
indicator (0 means absent; 1 means present),

P is the DISC constants address parameter pres-
ence indicator (0 means absent; 1 means present),

Word Options

Error oddress  is the oddress of the entry fo the user's

routine that will hondle error end abnormal conditions,

Operational label is the word wherein the system
will post the name of the operational labe! to
which the DCB is assigned. The operational |abe!
name will be posted in bits 16-31 in EBCDIC.

Device name oddress is the oddress of a two-word
datablock wherein the system will post the device
name in EBCDIC, left-justified. If the specified
DCB is assigned to a disk file or to an operational
label which, in turn, is assigned fo a disk file,
the oddress of the disk containing the file will be
posted.

Area and file nome address isthe address of a three-
word data block wherein the system will post the
orea and file nome. The area name is posted in
the first word of the data block in bits 16~31 in
EBCDIC. The file name is posted in the second
ond third words of the data block, left-adjusted
with trailing blanks,

Mode!l number oddress  is the address wherein the
system will post the device model number in
EBCDIC (i.e., 7444), If the DCB is assigned either
directly or indirectly to a disk file, the mode!
number of the disk containing the file will be posted.

-

File BOT s the word wherein the system will post
the beginning sector number of the file to which
the specified DCB is assigned. The sector number
is relative to the start of the disk. If the DCB is
assigned fo an area (file name zero), the number
of the first sector in the area will be posted in the
BOT word.



File EOT is the word wherein the system will post
the lost sector number of the file to which the
specified DCB is assigned. The sector number is
relative fo the start of the disk., If the DCB is o3~
signed to on areqa, the number of the last sector in
the orea will be posted.

ORG  is the word wherein the system will post the
file orgonization type:

00 for unblocked
01 for blocked
10 for compressed

RSZ/GSZ is the word wherein the system will post
the record size or granule size of a disk file.
Granule size will be posted if the file is a rondom
access file; otherwise the record size will be
posted.

Device Index is the word wherein the system will
post the device index,

account nome address is the address of o two word
datablock to contain the account name in EBC DIC,
extended to eight characters with trailing blonks.

Write Protect Code is the word wherein the system
will post the write protection code for the file's
area,

where

0 is Public
1 is Background
2 is Foreground
3 is System
5 is 10EX

DISC Constants is the oddress of a three-word data
block wherein the system will post the Tracks per
Cylinder, Sectors per Track, and Words per Sector
of the disk on which the file is allocated.

10EX IOEX calls (available to primary tasks only) are
of the form

CALL,5 oddress

where aoddress points fo word 0 of the FPT shown below.

word 0
*I Code 0———0{pcoo DCB/OP/DEVICE I
0 1 273Ta s & 778 % 10117102 13 ta istwe U7 1§ WIX &V 3024 25 v

word 1

\131 5|0 o“olo 0
W1 3 ala § o 7|.l L] £ 0
tional (P1)
E;ﬂmrr?r
0 . M TR T Dm T R T Th AT

S10 oddres:
optional (P2)
I|o 1} End-oction address/no.

V2 314 5 6 218 v W NTI2 13 M ISThe 1T W8 19120 21 22 23124 25 2 D28 B X 3

optional (P3)

Time

where

Word 0

Code =X'12' for SIO.
=X'13' for TIO.
= X'14' for TDV,
= X'15' for HIO.

DOD = 00 if DCB address is given,
= 01 if on operational label index is given.

= 10 if a device index is given,

DCB/OP/DEVICE contains the DCB oddress, oper-
ational label index, or device index os specified.

Word 1

P is the SIO oddress parameter presence bit (0

! means absent; 1 means present).

P is the end-action parameter presence bit (0
2
means absent; 1 meons present).

P is the time—out presence bit (0 means absent;
1 means present),

-

Fo=1  specifies thot 1/0 s fo be allowed only if
the device has been deactivated (i.e., marked
“down"); this bit is for diagnostic~program use.

=0  specifies that I/O is to be allowed only if
the device has not been deactivated; normal

program usage .
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Word Option . “Condition code 3 is set and condition codes 1, 2, and4 are
- reset if the 10EX code is assembled out or if the caller is

SIO address is the address of the 1OP command ‘a secondary task. If an error is detected during the CAL
doubleword and need be present only when the processing, no change is made to the user's condition codes.
call is anS10 request. CAL processing will be terminated and control will be trans-

ferred to the BADCAL (TRAP50) precessor.

I, End-action address/no. I indicates the contents
of the End-action oddress number field, TIO and TDV instructions ore executed immediately and the

condition codes and status are returnedas shown in Table 14,
Value 0 indicates end-action address.

510 and HIO instructions may or may not be executed im-

Value 1 indicotes interrupt number, mediately, dependingon whether or not the device has been
preempted. The DEVICE PREEMPTION and DIRECT I/O
Value 2 indicates interrupt label, EXECUTION sections in this chapter describe device pre-

emption and the effect it has on SIO and HIO requests.
Value 3 indicates completion signal address.

For 10EX function status returns on a device that is on

IOEX device (preempted device and can be used by 10EX

Time is the number of seconds before the SIO is only), it is necessary to refer to the appropriate computer
considered timed out and is meaningful only for and device reference manuals, Thisis required because, for
queved requests, An HIO will be performed fol- preempted devices, true hardware status and condition codes
lowed by end-action if requested. If the time-out are returned and these may vary from machine to machine.
increment is zero or not present the SIO will not The condition codes and status returned to the user are
be timed out. shown in Table 14,

Table 14, IOEX Function Status Returns

Condition Codes

Operation Major Status Queued Preempted Register 8 Register 9
IOEX Device
(e} 10EX not present or 0010 0010 Unchanged Unchanged
caller is background.
Device is down (SIO 1000 1000 Unchanged Unchanged
not accepted).
Request accepted. 0000 0o-- Current com- X'10000000
mand address
Other None ———— ———- -——
HIO 10EX not present or 0010 0010 Unchanged Unchanged
coller is background.
Request accepted. 0000 00-- Current com- X'10000000*
mand address
Other None —— ——— ———
TIO and IOEX not present or 0010 0010 Unchanged Unchanged
TDV caller is background. -
O?her None —— ——— ————

'Dashes indicate true hardware status and condition codes returned. The appropriate computer and device reference

manuals should be consulted to determine the meanings of the condition code settings and the contents of the stotus
register,
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The command pairs for an SIO operation are not checked for
validity and therefore must be coded very carefully, The

flogs in the command pairs may be set according fo the needs
of the user, however, if device preemption is not being used
and the IOE Xrequest goes through the 1/O queue, then the
flogs must always be set in such a way that only one inter-
rupt occurs for the request. A recommended set of flags for
an SIO request with one command pair is:

optional (P2)

*0 0 Operational label
¥ 314 S & 718 ¥ 70 11112 13 14 181w 2 0 1 S ® 3
optional (P3)
*10 0 Device name address
vV d 314 5 6 718 $ 0 N2 B M 1 3 1

optional (P4)

10P Command -
Doubleword Bit  Function Bit Stote *10 0| Area ond filename oddress
T T T R T T R AR T AR T B BN E B D AF KT
32 (DC) Data Chain 0 optional (P?)
33 (12C) Interrupt at Zero Byte Count 0 1o — 0 End action address/no.
D 1 2 314 5 ¢ 718 ¢ W 11112 13 W 15746 17 W0 W10 21 22 23724 25 26 27028 9 X 3
34 (CC) Command Chain 0 optional (P10)
Type .
35 (ICE) Interrupt at Channel End 1 Completion % Y 0
B BB AR SEIRALIR r
36 (HTE) Halt on Transmission Error 1 optional (P13)
37 (1UE) Interrupt on Unusual End 1 Time
38 (SIL) Suppress Incorrect Length 1 optional (P14)
39 () Skip 0 * occount name address
T T T T AT T R R T M E T B BN E R IR F X 0
If command chaining is to be used, bit 34 (CC) will be set
and bit 35 (ICE) must be reset in all but the last command where
pair.
Word 0
When 1/0 interrupts occur as a result of IOEX (SIO only),
end-action is initiated as requested in the FPT (see 1/0 X'62' is the code to call the STDLB function.
END ACTION section in this chapter).
OPLB is the name of the associated operational
STOLB  This function call is used to acquire or release label in EBCDIC.
the specified resource for a job ond/or change the assign-
ment of an operational label. The call is available to both
foreground ond background users. It is an asynchronous ser= Word 1

vice when the enqueue option is specified; it must be fol-
lowed by o CHECK function if the no-wait option is re-
quested. Primary users may not use the enqueve option
with wait.
The STDLB call is of the form

CALl,7 oddress

where address points fo word 0 of the FPT shown below,

word 0
X'62' 110 0 OPLB
T 3Te T ¢ I8 ¥ B 1tz 13 w4 151 T i
word 1
LA K4 [ rle flele £
5 2 lo —af 00,3.40——————-0”,0-07
L] 2:45.7l!lonuuuuluwllmnﬂﬁﬁluu}svnﬂ 3
optional (P1)
0 —0 Error address
12:Ho307Il0lo\lllzuu\5lu17unlmzlunluuum

P‘ is the error address parameter presence indicator
(0 means absent; 1 means present),

P2 is the operational label parometer presence in-
dicator (0 means absent; 1 means present).

P3 is the device name address parameter presence
indicator (0 means absent; 1 means present),

Py is the arec and file name address parameter
presence indicator (0 meons absent; 1 means
present).

Py s the end-oction parametert presence indicator
(O means absent; 1 means present),

PIO is the completion code porameter presence in-
dicator (0 means absent; | means present).
Pi3 is the timeout value parameter presence indi-
cator (0 means absent and no timeout will be done;
1 means present and the CAL will be timed out).
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F’.| 4 is the account name address porameter presence
indicator (0 means obsent; 1 means present).

1 is the enqueue option indicator (0 meons do
not enqueue on resource; 1 meons enqueve on
resource).

F2 is the release option indicator (0 meons do not
release o previously acquired resource; 1 meons
release o previously acquired resource).

F indicates fo wait for service to be completed
prior fo returning from the CAL.

Fo=1 is the abort override indicator. If set, con-
trol will be returned to calling instruction + 1 if
errors are detected and no error address parameter
has been provided.

Word Options

Error address is the location to return fo if immedi-
ate errors are detected,

Operational label is the operational label to which
the OPLBwill be assigned in bits 1631 in EBCDIC,
If bits 16~31 are zero, the OPLB is assigned to the
null device,

Device nome oddress is the oddress of a two-word
date block that contains the name of the device
to which the OPLB will be assigned. The device
name is in EBCDIC, left-justified (i.e., CRAO3).
If the two word data block is all zeros, the OPLB
is assigned to the null device.

Area and file Name Address is the oddress of @
three-word data block that contains the orea ond
file name to which the OPLB will be assigned.
The first word contains the orea name in bits 16-31
in EBCDIC. The second and third words contain
the file name in EBCDIC, left-justified with trial-
ing blanks. If the three word data block is all
zeros, the OPLB is assigned to the null device.

end-action
requested):

is as follows (applies only if enqueve

1=00 end-action is an oddress o BAL from
STDLB post.

1=01 interrupt address is to be triggered by
post.

1=10 interrupt label is to be triggered by post.
Type Completion  contains the code describing the

disposition of the service, including any error
codes.

BUSY  busy bit is set to 1 when the service call

is initiated ond reset fo 0 when the service is
completed.
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Time is the maximum number of seconds that the
requestor will wait for STDLB fo complete its
enqueve for the requestor, 1fnot specified or zero,
STDLB will not time out the enqueue.

account name oddress is the oddress of a two word
data block that contains the account name in
EBCDIC, extended to eight characters with trailing
blonks. 1f the account name is numeric zero or ol |
blonks, it is assumed to be unspecified.

Parameter presence indicators (P2, P3, and P4) are scanned
in left to right order and the first nonzero indicator is the
one used, If all three parameter presence indicators are
zero, the operational Idbel is assigned to the null device,

The following defaults for area and account names apply:

1. If neither account name nor area name is specified, the
calling task's account is used, and the area may be any
public area. This provides the simplest specification,
and the user need not be concerned with the possibility
of name conflicts other than within his own account,

2, If the account name is specified, but the arec name is
not, the file may be in any public area. This provides
for area-independent file specification,

3. If the orea name is specified but the account name is
not, the system account will be used. This case provides
compatibility for code written before the oddition of
file account names,

STOPI0,STARTIO These calls are of the form

CAL1,5 oddress
where address points to word 0 of the FPT shown below.

word 0
“

I
*| Code 'olo £l3je|oo0 DCB/OP/DEVICE
TR T e T T R T A R T A A B RS R SRR

word 1 (optional) (PO)

[
0 0|¢(0 0
C 1V 2 3T4 5 ¢ 770 & 10 T2 03 4 15T 17 1@ 19120 20 22 3724 25 26 2128 29 30 31

word 2 (optional) (P9)

1]/0 & End-action address/no. ’
0 1 2 3T4 5 ¢ 278 9 W0 1112 13 41 1 » X N

where
Word 0
code = X'10' for stop all system 1/0.
= X'11* for start all system 1/0. .
= X'0E' for stop all background 1/0.
= X'OF* for start all background 1/0.

= X'16' for deactivate (dedicate to diagnostic use)
ond abort all 1/0.

= X'17' for activate and allow new 1/0.




PO =1 if more parameters follow and indicates the
presence of word 1,

HIO =0 for no HIO; = 1 for HIO (abort active request).

10P, DEV = 0,0 reserve entire controller(s).
=0, 1 reserve device.

= 1,0 reserve entire 10P,

DOD =00 DCB address is given.
=01 operational label index is given.
= 10 device index is given,

DCB/OP/DEVICE contains the DCB oddress, oper-
ational label index, or device index as specified.

Word 1
P9 is the preemption address (end-action) parameter
presence indicator (0 means absent; 1 means pres-
ent). A stop all system 1/0 call with Pg= 1 means

the device will be dedicated to IOEX. Pg has no
meaning except in a stop all system 1/0 call.
Word 2

1, End-action address/no. I indicates the contents
of the End-action address number field.

Value 0 indicates end-action address.

Value 1 indicotes interrupt number,

Value 2 indicates interrupt label,

Value 3 indicates completion signal oddress.
Condition code 3 is set and condition codes 1, 2, ond 4
ore reset if any of these calls are made by o secondary
task, .

All condition codes are reset if o normal retum is made from

the call but no change is made fo the condition code if on
error is encountered during the CAL processing.
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9. USER-TASK SCHEDULING AND OPERATION

SCHEDULING AND LOADING PROGRAMS

The Overlay Loader links one or more relocatable object
modules to form a lood module, which is an absolute rep-
resentation of the program. The load module is created as
a disk file and consists of a heoder ond an absolute memory
image of the various program segments, The lood module
header contains the Program parameters used by the Root
Loader for loading the program root.

LOADING AND TERMINATING FOREGROUND
SECONDARY TASKS

Foreground secondary tasks are loaded into memory and pre-
pared for execution through the use of the INIT system call
or the INIT key-in. This process involves the following
operations:

1. The INIT service acquires the necessary control table
entries o establish the new task in the system. The
task is then placed in o CP-R dispatch queve ond will
begin execution in the task initiolization run-time
loader.

2. When the task is scheduled for execution (in normal
priority sequence) the run-time loader performs the
following steps.

®  Acquires temporary work space from the Task Re-
served Pages segment.

o  Opens the file containing the absolute lood mod-
ule and reads the load module header.

®  Acquires memory for the root segments and reads
them into memory.

®  Tests for segments that are to be loaded with the
root and loads them into memory.

®  Satisfies any Public Library requirements.

®  When the task is completely initialized in mem-
ory the temporary work space is released and the
original INIT service is posted as complete,

®  Control is then transferred to the task's normal en-
try point unless the original INIT service requested
the STOP option or the DEBUG option.

® Ifthe STOPoption was requested the task is placed
in o 'stopped' state awaiting a START service
call at which time the tasks nomal entry point
will get control.

® If the DEBUG option was requested the CP-R de-
bug service will be given control,
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The untire task initialization sequence is executed in the
context of the task that is being loaded. Thus, multiple
simultoneous task~looding operations may be ongoing in
which case the tasks involved compete for system resources
(CPU time, memory, etc.)based strictly on their priority.

Secondary task temination may be effected by any of the
following:

o TERM service call (from the task itself),
o EXTM service call (from ony task).

® EXTM key-in.

® KJOB service call.

®  KJOB key-in.

® Failure of the task to properly process an error or gb-
normal condition from o service call or trap condition.

Task termination takes place in the context of the termi-
nating task. The process involves the following steps.,

®  Waiting for any ongoing I/O operation to complete.
¢  Closing any open datg files.
® Releasing memory resources,

® Releasing all internal system-task controls which has
the effect of deleting the task from the system.

®  [f the terminated task wos the lost task in a job, the job
will be deleted from the system (except for CP-R aond
background jobs).

QUEUEING PRIMARY FOREGROUND PROGRAM
RUN REQUESTS

If the monitor contains the "run queuving" option, all RUN
or INIT requests for primary load modules are placed in
the Load Module Inventory Table and are given a priority.
The priority can be supplied by the user; if ob‘s‘cnf, CP-R
assigns the defoult (lowest) priority to the request. In
oddition, a sequence number is assigned to the request so
that priority conflicts can be resolved. The priority and
sequence determines the order in which the Foreground
Root Looder, which is part of the CP-R Control Task, at-
tempts to load the primary foreground programs. Such
queved requests remain in the queve until loading is ac-
complished or until a release is issued.



LOADING AND RELEASING PRIMARY
FOREGROUND PROGRAMS

Loading and initializing of a primary foreground program
root is performed by the Foreground Root Loader, and in-
volves the following steps:

1. If the “run queuing” option has been assembled into
the monitor, the program to be looded is selected by
priority, where priority conflicts are resolved on a
first queued, first to be loaded basis.

2. Opening the file containing the absolute load module.

3. Building o Load Module Inventory Table entry that con-
tains the progrom name, core memory to be used by the
progrom (root and all segments), and the public libraries
required by the program.

4. Testing for required memory availability. If the "run
queuing” option has not been assembled into the moni-
tor and some portion of required foreground memory is
busy, a message is typed, the Load Module Inventory
Table entry is purged, and appropriate status is posted.
If the "run queuing" option is in the monitor and some
portion of required foreground memory is busy, a mes-
sage is typed, but the entry remains in the table. If
the foreground memory is not busy, the load process
performs the following:

e Loads the program root.

o Transfers control to the program start oddress,
token from the lood module header, where the user
program initializes itself (connects tasks to inter-
rupts, conditions interrupts, etc.). When ini-
tialization is completed, the user program performs
an EXIT function call. The EXIT function will
recognize that initialization of o primary fore-
ground program has been completed and will trans-
fer control back to the CP-R Control Task (the
EXIT call does not couse an exit from the Con-
trol Task).

Steps 1 to 4 above are then repeated for each program
to be loaded.

A primary foreground program root can be loaded by any of
the following:

fRUN control command

IROV control command

IINIT control command

RUN key=in

RUN system call from a foreground task
INIT system call

INIT key-in

Since the root loading occurs at the level of the CP-R
Control Task, primory foreground programs making RUN

calls must give up the CPU EXIT) before the load con
be occomplished. Primary tasks con request the trigger-
ing of an interrupt ot conclusion of the root load ond
initialization.

Release of aprimary foreground program is also performed at
the CP-R Contro! Task priority through the following steps:

1. Disarming aoll interrupts connected to tasks within the
program.

2. Closing any open DCBs within the program to cause
1/O run-down in addition to closing data files.

3. Purging the Load Module Inventory entry, which has
the effect of marking the memory as not busy.

Release of o foreground program occurs os a result of either
on RLS key=in, RLS system call, EXTM key=-in, EXTM sys~
tem call, KJOB key=in, or KJOB system call.

LOADING AND EXECUTING BACKGROUND PROGRAMS

The Task Initialization Run-time Looder also loads back-
ground programs os specified by control commands in the
background job stream at the background priority level.

Upon completion of the load, control is transferred to a

background program ot its start address. The background
program terminates execution with on EXIT or ABORT ser-
vice call. After terminating a background program, CP-R
resumes processing the control commands from the back-

ground job stream.

TASK CONTROL BLOCK [TCB]

A Task Control Block must be associated with each centrally-
connected primary task, and is used by the system to save
the context of the interrupted task upon occurrence of the
given task's interrupt. The TCB is in the user program
(ossembly language users must allocate and define their
TCBs in the source code of their program). The FORTRAN
compiler generates implicitly the TCBs needed for a real-
time FORTRAN program.

Secondary tasks need not allocate TCB spoce as CP-R auto-
matically provides the table for them.
-

PRIMARY TASK CONTROL BLOCK FORMAT

The assembly language user must allocate a TCB in the
source code for each centrally-connected primary task in
the program. Each TCB begins on a doubleword bound-
ary and has a length of 26 words.
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The CP-R CONNECT function fills in the TCB. When
completed, a TCB has the following form:

i 1

(]) Saved PSD
2 | Intermediate PSD to transfer to TCB + 4 with
3 | skeleton key
4 STM,0 TCB + 10
5 BAL, R1 RBMSAVE
6 | Indicators |0——0 PCB oddress
7 |TeskID |0———0 TCB address
8 | PSD to transfer to task entry in proper state
9 | (mode, write key, etc.)
10
; 16 words for register saving
25
0 78 1415 31

where RBMSAVE is a system routine that saves the inter
rupted task's context in the TCB of the interrupting task

and transfers control to the start address of the interrupt-
ing task.

Users must never alter any portion of o TCB.

PROGRAM CONTROL BLOCK (PCB)

The Program Control Block contains the program~associated
parameters used by the CP-R system to provide service
functions for the program. Every program, background and
foreground, contains a PCB that is allocated and constructed
by the Overlay Loader.

The Program Control Block defines the user Temp Stack to
be used by a program. It also contains o pointer to a list
of the DCBs associated with a program.

Since the Temp Stack is associated with the progrom rather
than individual tasks, different tasks within a program
should not use these stacks for data communication. Com-
mon storage can be used for communicotion between tosks
or between occurrences of a given task.

PCB FORMAT

The PCB is built by the Overlay Looder from parameters
specified on the IOLOAD control command.
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The PCB is of the form

0 78 14 15 2526 3N
0|0 —————0 TSTACK-1
1 TsS 0 0
2{0——0 OVLOAD
3 Reserved
afcoree o 0 TRAPADD
5|0 0 MSLADD
é Reserved
7 Reserved
8 Reserved
14 Reserved
10|]0—0 DCBTAB
n Reserved
12 Reserved SSW
TSTACK User's Temp Stack }TSS
o 78 1415 2526 31
where
TSTACK is the oddress of the current top of the

user's Temp Stack.

TSS indicates the size, in words, of the user's
Temp Stock.

OVLOAD is the oddress of the table used by the
segment loader to manage the program overlays.

Trap Control (bits 0-7)  specifies how the various
traps are to be handled. An explanation of these
bits is given in the TRAP function description
later in this chopter.

TRAPADD is the oddress of the user's routine that
processes the various traps. -
-

MSLADD is the oddress of the M:SL DCB, which

is used to load overlay segments.

DCBTAB is the oddress of o table of nomes and ad-
dresses of all of the user's DCBs. This table has
the form shown below.



SSw contains the user's sense switch settings.
Bit 26 contains the setting of switch 1, etc. These
switches con be set and reset by the user via the
FORTRAN Library routines.

DCBTAB Format

0 15 16 31
DCBTAB Total no. entries in table
G C2 C3 Cq
Cs Cs Cy Cg
DCBLOC,
G C2 C3 C4
Cs Ce Cy Cg
DCBLOCS
etc.
0 1516 3]
where

C1-Cg indicates the EBCDIC name of the DCB,
left-justified, with trailing blanks.

DCBLOC is the absolute address of the first word
location of the DCB.

USER TEMP STACK

The user Temp Stack is a “push-down/pull-up" stack
of memory locations that have been allocated by the
Overlay Loader. It is required for user-coded trap con-
trol and subroutines that use Temp Stack storage (i.e.,
reentrant FORTRAN 1V Library routines).

The user can manipulate the Temp Stack by push/pull stack
instructions (PSW, PLW, PSM, MSP)that symbolically refer-
ence the external symbol U:PCB within their program (the
Overlay Loader will satisfy the REF to U:PCB when the
user's program is linked). The first doubleword of the Pro-
gram Control Block is the stack pointer doubleword used in
allocating (pushing) and releasing (pulling) blocks within
the user Temp Stack.

The “push-down/pull-up" functions operate on a last-in,
first-out basis, and these operations must be symmetrical in
number andsize. An attempt to push a blockthot is greater
than the remaining stack space results in overflow. Simi-
lorly, on attempt to pull more out of the Temp Stack than
had been previously pushed down wouldresult in underflow.
These conditions result in traps that moy be handled by the
user (see TRAP system call).

The size of the Temp Stack must be equal to or greater than
the total number of temp cells required by the maximum
number of nested routines using temporary storage; (i.e., if
a FORTRAN routine needs 16 temp cells and it colls o
routine thot needs 19 celis, the total number of cells re-
quired would be 35). The number of cells required for trap
handling CALs is 22; the reentrant FORTRAN 1V Library
subroutines require 148 temp cells for each task.

Primary tasks ot different interrupt levels within the some
program share the program’s Temp Stack, and allocation
must be sufficient to accommodate the maximum number
of tasks that could be enabled at one time. When on
executing task exits, it must restore the Temp Stack pointer
to its original condition. This is particularly important
in a primary foreground progrom where o Temp Stack is al-
located for each program and not each task. Thus, if sev-
eral tasks in the some progrom share the program's Temp Stack,
the housekeeping of the Temp Stack pointer (e.g., sym-
metrical pushes and pulls) must be meficulous.

CP-R TEMP STACK

The CP-RTemp Stack is o "push-down/pull-up" stack of
memory locations that have been allocated by the Overlay
Looder. It is required for all service functions. The CP-R
Temp Stuck is reserved for the exclusive use of the monitor;
users may not manipulate the stack since the stack pointer
doubleword resides within the monitor in protected memory.

The size requirement of the CP-R Temp Stack is a function of
the particular monitor service being utilized. The worst-
case requirement is approximately 150 words. The default
size is 150 words.

MASTER AND SLAVE MODES

Both primary andsecondary foreground tasks can change their
execution mode through MASTER and SLAVE system function
calls. At entry to o primary task, the mode is set as speci-
fied by the function ca!l that caused the connection.

For secondary tasks the operating mode at entry is slave
mode and mapped. Secondary tasks are given master~
protected Mode, Mapped, by the MASTER system call.

Note: Serious consequences can result from improper oper~

ation in moster mode. Secondary tasks must never
operate in unmapped mode.

4
OVERLAY SEGMENT OPERATIONS

Primary tasks control the loading of overlay segments through
the SEGLOAD system call by explicitly naming the de-

sired segment, by number. Background programsthot have
been linked with the Simplified Memory Manogement (SMM)
option may also use the SEGLOAD call.
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Secondary foreground tasks control their segment octivity

through the use of CP-R memory management service calis
described in o later chapter.

TRAP HANDLING

CP-R provides stondord processing of trap conditions. A user
can either take advantage of the system processing or re-

quest that he himself hondle certain trap conditions. Also,

certain traps can be ignored. System trap hendling invol ves
aborting the task that is active at the occurrence of a trap,

with the following exceptions:

1.  An unimplemented instruction trap occurrence will re-
sult in the instruction being simulated if the simulation
packoge is in the system. If simulation is impossible,
the task will be aborted.

2. The user con mask out fixed-point arithmetic and deci~
mal arithmetic traps either through system call (TRAP
or JTRAP function) or ot primary-task connectiontime
(CONNECT, ARM, DISARM functions).

3. The user can mask out some floating=point trapoccur-
rences through use of the LCF and LCFI instruction.

4. Any unmasked trap can be received by the active pro-
gram. This is set up through the TRAP or JTRAP func-
tion call, wherein the user can specify the oddress of
a routine to handle the various trap conditions. This
oddress is kept on o per progrom or per job basis as
opposed to a per task basis.

When the user trap routine receives control, the following
items are stored in sequence in o 19-word block of the
program's Temp Stack, starting on a doubleword boundary:
the PSD and the 16 registers saved when the trapoccurred,
and o word containing the trap location (right-justified).
Register 1 points to word O (first word of the PSD) in this
block. If 19 words are not available in the user Temp Stack,
the task is aborted.

The address of the user trap routine and the control bit for
each trap is kept in the PCB and the JCB (Job Contro!
Block, see Appendix H).

User trap handling or system trap handling is olso in-
voked if an invalid parameter exists in an FPT for a sys-
tem call that is unable to post the error condition. In
this case, a code of X'50' will be posted in the last word
of the user's Temp Stack if a user trap oddress is present
in the PCB or JCB.

If the userhas requested break control via the INT service
call, the user Temp Stack will be set as described above and
on X'51' code will be posted in the lost word of the users
Temp Stack before control is transferred to the user's break
control routine.

Return from the user trap routine to the interrupted program
is accomplished by the TRTN and TRTY function, which re-
stores the context from the Temp Stack ond retums to the
location following the trappedinstruction or to the trapped
instruction itself, respectively.
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CAL HANDLING

Memory locations X'48', X'49', X'4A', and X'4B' are the
respective trop locations for the CALY, CAL2, CAL3, ond
CAL4 instructions. CALlinstructions are reserved for moni-
tor services, but the CAL2, CAL3, ond CAL4 trap locations
may be connected (centrally or directly) to o user-defined
routine by meansof the CONNECT function call. User CAL
service routines must reside in primary (unmapped)load mod~
ules, even when they are intended for use by secondary tasks.

Centrally connected CAL routines will be entered in the

caller's mop mode. The calling task's context (registers and
PSD)is saved in the calling task's user Temp Stack. In addi-
tion, register 0 will contain the address of the caller's user
stack control doubleword. Since centrally connected CAL
service routines are entered in the map mode of the caller,
but reside in unmapped memory, they must be in a one-to-
one mapped area of ony secondory task which uses them,
Possibilities are the memory between the end of the monitor
and the start of secondary task memory (X'6000' Jor an active
fixed segment of the secondary task. Centrally connected
CAL routines return to the calling task via the CALRTN

function call.

Directly connected CAL service routines are responsible for
saving ond restoring the calling task's context, They ore
entered unmapped. If they do not need accessto the memory
of the calling tsk, they need not be concerned with map
mode or memory residence. If they need to access the mem-
ory of a secondary caller, however, they must notonly reside
in one-to-one mapped memory for the caller, they must also
determine thot they were called from a mapped context and
set map mode for their own execution,

When o CAL; is executed, the effect is immediate; that is,
traps function more like BALs than interrupts, except that
the environment is saved for centrally connected traps, but
is not saved for traps that are directly connected.

RETURN FUNCTIONS

CP=R provides users with the following return functions:

EXIT is used by background programs at the normal
completion of a background program. EXIT is used
by foreground programs when a centrally-connected
primary task has concluded the processing of an in-
terrupt. An Exit coll from o primary task causes the
system to restore the contextof the interrupted task,
clear and arm the highest priority octive interrupt,
and return to the point of interrupt. Secondary tasks
should not use EXIT but should use STOP instead.

ABORT is used by background programs to cause
the system to abort the job containing the program.
The system will abort the bockground,progrom and
type o messoge on the operctor console (OC) that
the job was aborted and give the address of the
ABORT call. Unless an ATTEND command was
present in the background job, the system will read
and ignore all records from the C device until the
next 1JOB card is encountered. If an ABORT call
is made from a foreground program, the program
will be terminated.




STOP  is used by both foreground and background
secondary tasks when they wish to cease execu-
tion ond wait for a START call from another task.

TERM may also be used by background programs at
the normal completion of a background program.
TERM is used by foreground programs to release
and exit,

INTERRUPT CONTROL

CONNECTING AND DISCONNECTING PRIMARY
TASKS T0 INTERRUPTS

Interrupt connection may be accomplished through use of
the CONNECT function call and disconnection through the
DISCONNECT function call. While these calls are usually
made during foreground program initialization (performed
at the Control Task priority level), this is not a require-
ment. Connections may be made to any interrupt in the
system except the clock pulse levels, the counter 4 equals
zero level, the /O level and any levels defined at SYS-
GEN for dispatchers, 1/O deferral or remote communica-
tions handling. However, tasks connected at a higher
priority than the 1/O level can not request any I/O or any
services which require 1/O. A table of interrupts con-
nected within a program is kept by the system. The table
enables the foreground program release function to disarm
and disable all interrupts associated with a foreground pro=-
gram. In calling for connection the user may specify the
mode (master, slave) and the interrupt inhibit conditions
that are to exist at entry to the specified task. Two types
of connections are available, direct and central:

1. Direct connection results in immediate entry to the task
upon occurrence of the interrupt. The task must ensure
that the context is saved, os necessary, and restored
upon exit. Directly connected tasks may not use
any CP-R services.

2, Central connection results in entry to the task after the
interrupted task context has been saved. The CON-
NECT function constructs the TCB so that the con-
text save will occur. Exit from a centrally connected
task is by EXIT, which will restore the interrupted task
status, arm and clear the highest priority octive inter-
rupt, and return to the interrupted task.

Central connection causes only register block zero to
be saved, regardless of the block used in either the
new or interrupted context. The user must provide

register management if he uses other register blocks.

To perform the connection, the system fills inthe TCB
previously shown. The PSDis constructed (TCB +8) to
transfer control to the user in the proper mode and
with the proper write key. An XPSD TCB instruc-
tion is placed in the proper interrupt location to
complete the connection.

Details of the system colls concemed with connection
are given later in this chopter under "System Function
Call Formats", :

ARMING, DISARMING, ENABLING, AND DISABLING

These functions con be performed by the ARM, DISARM,
ENABLE, and DISABLE system function calls, which specify
on interrupt by number or label. As options on ARM and
DISARM, connection of the interrupt to a task can be per-
formed, and/or a clock can be set to interrupt ot specific
intervals.

ARM, DISARM, ENABLE, and DISABLE functions can alsobe
performed by operator request through the CINT key-in.

TRIGGERING OF INTERRUPTS

An interrupt con be triggered through a TRIGGER system
function call. The interrupt to be triggered is specified by
number or by label. TRIGGER calls may be made from any
foreground task. An interrupt can also be triggered by op-
erator request through the CINT key-in.

END-ACTION

Primary tasks may use end-action. Two types of end-action
are possible.

1. The user provides an end-action oddress in the FPT, A
transfer to this address will be made following the
completion of the service. This end-action transfer is
made by executing.

BAL, 11 end=action address

with the CPU in master mode, unmapped, and the post-
. ing level active.

Retum from the end-action routine must be made by
8 *N

It should be noted that since end-action may be per-

formed with the posting level high, any task whose pri-
ority is lower than that of the posting level is effec-

tively disabled for the duration of the end-action,

Since the end-action user can seriously degrade inter-
rupt response for lower priority tasks, it is strongly
recommended that this type of end-action not be used
for applications where other techniques are satisfactory.

The user FPT contains either an interrupt number or in-
terrupt label sp ecifying a system interrupt. The system
interrupt is triggered upon completion of the request.
The task connected with the specified interrupt then
performs the end-action function at the proper priority
level, The user is responsible for connecting the inter-
rupt ond ensuring that it is armed and enabled.
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The triggering service sets o flag in the TCB to indicate
that the trigger has been performed, The EXIT routine in-
terrogates this flog before performing the EXIT for centrally
connected tasks. If the flag is set, the occurrence of the
interrupt (previously lost by the triggering of an active in-
terrupt) will be simulated. If more than one service com-
pletion can occur while a task is active for prior to such a
task becoming active), the user js responsible for checking
all possible reasons for which an interrupt may have oc-
cured. (The flag bit in the TCB indicates one or more in-
terrupt attempts, ) Directly connected tasks using this type
of end-action must assume the responsibility for solving
problems of this type since there is no TCB in which a flag
bit can be set,

SYSTEM FUNCTION CALL FORMATS

The following system function calls should not be attempted
unless the user has been given control as follows:

1. The background or foreground program loader has trans-~
ferred control to the usjer’ start address,

2. The user's centrall ~connected primary task has been
b4 P ry
given control upon the occurrence of the associated
interrupt,

In all of the FPT formats which follow, an asterisk in bit 0
indicates that indirect addressing is permitted. That is, if
bit 0 contains a 1, bits 15 through 31 contain the address
of the parameter rather than the parameter itself,

Whenever a return is made to an abnormal or error address,
the error or abnormal code will be in byte 0 of register 10
and the address of the location following the call will be

in register 8,

Calls for which F3 (wait indicator) is not available are
either immediate or synchronous. That is, control will
never be returned to the caller until the service has been
completed (See Appendix I for more detailed information),
Primary task users should recognize that during any wait for
completion of the service all lower priority tasks are blocked,

If an error is detected in the call and no error address is
available, the situation will be handled similar to a trap
and the user will be aborted unless he has elected to do
his own trap handling.

KJoB This function call is available only to foreground
aond terminates a job by terminating every task in the job
ond deleting the job controls, K OB has the formot

CAL),7  oddress

where address points to word 0 of the FPT shown below,

word 0

X'64' 0 0

Yo IateTeTh w uhz sy e e v 0 1 T

—
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word 1

p— —

nla:us;ru_v_wjuu I RATE 25D TR R T
tional (P1;

0———no—— Error address

LN B R r R w2 o mnnzuulsm'rm"_ﬂwmm

optional (P10)

Type compl.| 0 0

O 1 3 3Te s ¢ 73Ts Uwnlxzuutsluwﬂ“lm:nnnuuunnrnn

optional (P11)

Job nome

LARER SR AL IR X SR A S | vmnluuumuw"wmm-m
.

tional (P12)

Job name ,

where
Word 0

X'64' is the code for the KJ OB coll,

Word 1

P is the error address parameter presence indicator
(0 means absent; 1 means present),

PI 0 is the type completion parameter presence in-
dicator (0 means absent; 1 means present),

P, ]/ P are the optional jobname-parameter pres-
ence indicators and are set fo ones if a full eight-
character job name is supplied.

F7 is the abort override indicator. If set, control
will be returned to calling instruction +1 if errors
are detected and no error address parameter has
been provided.,

Word ggﬁons

Error oddress (optional) s the locatiomdo return to
if errors are detected (see word 3 description for
completion codes).

Type compl, is set by CAL processing.

Job nome is a four- or eight-character EBCDIC job
name, left-justified and blank filled. If omitted,
the caller's job is terminated.



$JoB

This function call is ovailable only to foreground

ond creates a foreground job by setting up job controls ond

building a job control block. SJOB is an immediate service
that uses o standard FPT. It does not initiate any task within
the job; instead, RUN or INIT must be used following SJOB

fo start a task. It has the format
CALYL 7 oddress
where address points to word 0 of the FPT shown below

word 0
X'63' 1{0 0
T I T T R T R R D AR T RO SR SRR R
word 1
4 4 1 F
1| 0——————0|w|1 120’0 0l
T s e v o nu s P RS T E BN S S oIR e s
optional (P1)
0 0 Error address
01 2 314 s ¢ 7 [ 3] WHIIZIJMIS'“"""‘?lsslﬁs:”aﬁisl'

optional (P10)

Type compl.| O

~fequired (P11)

01 23T¢ s ¢ 718 ® WIHI}IJML’H&l7|l"m5ls§ﬂ8=”’5!5|

optional (P12)

Job name
01 2 3]« § ¢ 708 ¢ W N2 73 34 15T e (1) 1 M4 n

Job name

v 4 5 4 v NWH2 13 4 157 7w w0 21

optional (P14)
*0 0 account name address l
T T I e T T R T R TR E TR -
where

Word 0

X'63' is the code for an SJOB call.

Word 1

l’] is the error oddress pot;amefer presence indica-

tor (0 means absent; 1 means present),

P
dicator (0 means chsent; 1 means present).

0 s the type completion parameter presence in-

P is the optional jobname-parameter presence in-
dicator ond is set to one if o full eight-character

job name is supplied.

Pl is the optional account and name parameter
presence indicator (0 meons absent; 1 means pres—~
ent) if omitted the callers account and nome are

used

Fy is the abort override indicator. If set, control
will be returned to ealling instruction + | if errors
are detected and no error address parameter has
been provided.

Word options

Error address (optional)  is the location to return to
if errors are detected (see word 3 description for
completion codes),

Type Compl. is set by CAL processing.

Job name ia s four- or eight-character EBCDIC job

name, left-justified and blank filled. This param-
eter is required.

Account and nome address is the address of g five
word data block that contains the account and nome
to be associated with the JOB, The format of the
data block is shown below.

word 0

A A2 A3 A4 l
6!21145‘7."5'”“'3“]5“ Ll Fil 4 X N
word 1

As Ag Az Ag
ol2:u5o7|9wnnzuuusunﬁﬁ'o?unmzsumnnx:y
word 2

Ny N2 N3 Ny
PHETITI T Y R IT o w sleu T W R T B BN S RS ET
word 3

N5 Ng Ny Ng
T I3 36T T BT Bw B R T W AR T T BE s bR
word 4

No N1o Ny Ni2

°l2314507.'5”[;'3“[5‘017“!'”l

BB 2% TR X N

A, are the EBCDIC characters naming the account.
N. are the EBCDIC characters ir;fhe user name,

If the account and/or the name information is zero or
blanks the callers account and/or name will be used
instead.

The SJOB CAL processor will validate the account and
name against the Al file and if they are not found, will
return on error code of X'7B' for illegal or invalid ot-

count or name,
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SETNAME This function call allows the user to give the
name of a load module to be wsed for execution of o tesk
SETNAME has the format

CAL1,7 oddress

where address points to word 0 of the FPT shown below.

word 0

X'51 110 0
T T T T Y T T T Nt W R T T E R TN T
word 1
"{o]1[4|o[1{|olofe| |l 0 otv
LER - AL A BrEral 32 iz iy

optional (P1)

+

0 0 Error address
T 1331 S eI T RN B U B RTINS E BN E R BRTRS

required (P3)

v Task name
O 1 2374 5 & 778 1712 13 14 15708 1 F) 1
optional (P4)
Task nome

O Y 2 3F4 5 6 710 ¢ W 1112 nulsllﬁ|7|."|n"a£)‘lfﬂﬂ'n553|
required (Pé)

Load module name
¢ T2 13 e 15008 17 18 X M2 }JF)

optional (P7)

Lood module nome
0 1 2 374 5 6 778 % 10 11137 13 14 18716 17 18 I'!mz‘us“bﬁﬂn””)l

optional (P10)
Completion OI
T 1 2 314 5 6 718 9 00 11112 13 14 15Tke 17 18 W™ 21 22 425 2 » an

code 0
optional (P11)

Job nome
0 1 2 314 5 & 210 ¢ 112 13 14 15T e 12 0 N 24 1
optional (P12)

Job nome l
Dlflll’.Yl.'wlllﬂllulsltl?‘l ] 1]
where

Word 0

xX'51 is the code for the SETNAME call,
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Word 1

P is the error address parameter presence indi-
cator (0 means absent; 1 means present),

P4 is the task name parameter indicator (0 means
absent; 1 means present). Only used if eight-
character task names are being given.

P7 is the load module name parameter indicator
(0 means absent; 1 means present), Only used if
eight-character load module names are given.

P is the completion code parameter presence
indicator (0 means absent; 1 means present).

P] ]-PI are the job nome parameter presence indi-
ca?on (0 means absent; 1 means present). If four-
character job names are given Py} must be set, If

- eight-character job names are given both P} and
P12 must be set,

F,=1 is the abort override indicator. If set, con~
trol will be returned fo calling instruction + 1 if
errors are detected and no error address parameter
has been provided.

Word options

Error oddress is the return oddress to process any
detected errors,

Task name is one or two words containing the 4 or
8 character (EBCDIC) task name whose lood mod-
ule equivalence is to be established. This pa-
rameter is required,

Load module nome is one or two words containing
the 4 or 8 character (EBCDIC) lood module name
that will be used to lood the task whose task name
is being specified. If load module name is all
blanks, then task nome specifies a prior equiva-
lence that will be deleted.

Completion code indicates completion status of the
function call.

Job name is one or two words containing the four-
or eight-character (EBCDIC) job namé in which
the specified task name/load module name equiva-
lence is to be made. If Job name is not present
the equivalence will take place in the caller's
job.

Tasks in progress are not affected by load-module
name changes.



RUN This function call is available only to the foreground
ond initiotes a primory task in the CP-R fob. It has the

format

CALL S

oddress

where oddress points to word 0 of the FPT shown below.

word 0

Xx'oc'

0————0 Signal oddress

T2 3Ta 56 7

[ L] ﬂ"ll} llldulh 7w 5'»5155'5;55|5555|

word 1
o],
1 |&3fr| Priority |0—0 Interrupt no./label
T IS 6T IR NIRRT AN E BN SRR FYT
word 2
Cl C2 c3 C4
L RN A N R B A S A A E 0 L PR 1 ;
word 3
c5 Cé C7 c8
0 1 2 3T4a 5 ¢ 7T & % 0112 13 14 15136 17 3 1 4 1
where
Word 0
x'oc' is the code for the RUN call.

Signal address

is the oddress of a status word into

which the system posts one of the followingsignals:

0

1

if the program was successfully loaded.

if the space was not available in the fore-
ground-private memory area or if there was
insufficient space in the Load Module In-
ventory (LMI) table to make entries for the
public libraries needed by the program.

if the requested program did not exist in the
FP area of the disk or if an I/O error oc-
curred attempting to lood the program.

if the program is already loaded.

if o previous request has been mode to load
the same program but the program is not yet
loaded. In this case, the Foreground Root
Loader is able to notify only the first re-
quester when the progrom is loaded.

if the space was not avoilable in the Load
Module Inventory (LMI)table for the requested
progrom. ‘

] if invalid ottempt has been made to load a
public library. Since public libraries are
automatically looded and released by the
Foreground Rost Looder, they cannot be
loaded via a RIN call.,

7 if no table space was available to load the
load module header. The caller may reissue
the coll if desired.

The signal oddress cannot be a register (addresses
0 through F)and must be in the calling program's

portion of memory. An invalid signal address re-
sults in control being transferred to the System or
User Trop Hondler.

The user should inspect the signal word upon re-
tumn from the CAL, since some of the signals (3,4,
and 5)are posted immediately by the RUN processor.

Note that an interrupt is triggered only if the RUN

request is passed on to the Foreground Root Loader.
That is, signals 3, 4, and 5 are returned immedi-
ately by the RUN processor and, in this case, no

interrupt is triggered.

Alarms are output by the Foreground Root Loader
for error conditions 1, 2, and &.

Word 1

1 indicates the contents of the Interrupt number/
labe! field (0 for no interrupts; 1 for interrupt
number; 2 for interrupt label). This interrupt is
triggered by the Root Looder at the conclusion
(successful or unsuccessful) of the root load and
initiolization.

DBG causes the progrom to run under control of
DEBUG.

Isp inhibits all status posting after the ottempt to
lood the program.

PP specifies whether or not the priority of the RUN
request is present in bit positions 5 through 11. If
PP = 1, priority is present; if PP =0, it is not
present.

Priority  specifies the order in which the RUN re-
quest will be processed. The highest priority is 0;
the lowest priority is X'7F'. -

Words 2-3

C. are the characters in the name of the load
module. The name is left~justified with trail-
ing blanks.
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RLS  This function call (Release Primary Foreground Pro-
grom) is available only to the foreground ond relecses o pri-
mary task in the calling job. It has the format

CAL1,5 address

where address points to word O of the FPT shown below,

word O
X'0B' 0 0
L B R EORACRA RIS B A B R R R R R
word 1
C1 C2 Cc3 C4
© 1V 2 3Ta 5 ¢ 778 % W23 0415700 17 10 9120 21 22 23124 25 26 27128 2 0 31
word 2
c5 Cé c7 cs l
L Jm e S A7 BE S EAE B AN RN ENECIELN AR B b R il
where
Word 0
X'08' is the code for the RLS call.
Words 1-2

C, are the characters specifying the name of the
" program. The name is left-justified and filled
with trailing blanks. An invalid nome results in

a retum with no action taken by the system.

INIT This function (initiate a new task) causes the named
task to be read into memory and initiated. It has the format
CALl1,7 oddress

where oddress points %o word 0 of the FPT shown below,

word 0

X'48’ 110——0
T T T T Y T T T T T I T R T T T T T R TINY Y Y

word 1

1 4 P PiPiP{P P irip ¥ FIF | F(FIF ¥
VO Wl 0—01%]%lvol | T ol 0 ————0]'s1 0] 15[ 5|4 50 |5
[ }

¢ 1 33145 &7 ’ N2 1 4 18T 37 1§ BT AL 00 Y A% I 1
optional (P1)
0 0 Error oddress

required (P3) '

Task name

4 N2 13 W 1
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optional (P4)
Task nome
4 ] 4 N
optional (PB)
0 0 Priority
T 3716 5 6 7780 % ® 11112 13 14 15T I M 222D 3
optional (P9)

1|0 0| End-action address/no. l
OV 2°3Ta § ¢ JTT8 ¥ %0 10112 13 W4 15046 7 8 WIX 21 22 23124 25 26 27128 o

optional (P10)

Type :
completion g 0 0
OV 2 34 5 e 8§y

R NN A B 12 D734 5 % DB B X I
optional (P11)

Job nome
L) [} W0 ONTI2 13 14 50w 00 22 23724 25 20 I N
optional (P12)
Job name
1 [} 12 13 4 ) 1

optional (P13) -

Time interval

¥ 4 ] HIz2 1) W 1sTwe 17 1 N M N

optional (P14)

*10 0 account nome address
¢ 1T 2 3Tea s ¢ 770 '\OIIHZIJMISHOI7IIHT”215§=B=551"IJ!

where

Word 0
X'48' is the code to initiate the call.

Area name is the optional EBCDIC name of a disk
file area for the load module. If Area nome is oll
zeros, the disk area is unspecified.

Word 1
I’1 is the error oddress parameter presence indicator

(0 indicates absent; 1 indicates present).

.

4 is the optional task name parameter presence in-
dicator (0 indicaotes absent; 1 indicates present),

Pa is the priority parameter presence indicator
(0 meons absent; 1 means present ).

P is the end-oction oddress parometer presence in-
dicator (0 indicates absent; 1 indicates present).



P'IO is the type completion code parameter presence
indicator (0 means absent; 1 meons present),

PiPy are the job name parameter presence indi-
cc?ors (0 means cbsent; 1 means present).

P‘3 is the time interval parometer presence indi-

cator (0 means absent; 1 means present),

P is the account name oddress parameter presence
indicator (0 means absent; 1 means present),

FB is the delete on post indicator and signifies that
no check will be performed.

F l=0 execute after load.

=1 leave in suspended (STOP)state after load.
F2=0 task being initiated is primary.
=1 task being initiated is secondary.

F wait for the task to be initiated before returning
from CAL. Wait may be specified from secondary
tasks only.

F4=0 normal initiation.
=] initiate under DEBUG control.

F5=O normal initiation.

=1 task is to be time=sliced.

is the abort override indicator. If set, con-
trol will be returned to calling instruction + 1 if
errors are detected and no error oddress parameter
bas been provided,

Word options

Error oddress is the return address for errors.

Task name is the name of the task to be loaded and
initialized. It will be converted to a load module
name by lookup in the Job Program Table (JPT). A
nonmatch defaults to the task nome being used for
the lood module name (required).

Priority indicates the priority that is to be given to
the task being initiated. Priority is o four~digit
hexodecimal number the leftmost two digits repre-
sent the CP-R dispatcher interrupt numberminus
X'4F ', the rightmost two digits represent o CP-R
software priority in the range X'0' = X'EF'. The
defoult priority is the caller's priority.

I, End-action address/no. I indicates the contents
of the End-action oddress/number field. End-
action is allowed only for primary foreground tasks.

=0 indicates on end-oction address,
=1 indicates on interrupt number,
=2 indicates on interrupt operational labe!.

Type completion and BUSY indicate status of an
initiate service.  An initiate service is complete
when the lood module has been looded and task
controls established.

BUSY=0  indicates service is complete.
=] indicates service is incomplete.
Job name is the four- or eight-character name of

a job in which the task should be initiated. The
caller's job is the default name.

Time interval is the moximum number of timer units
allowed for the task initiation ond loading. If no
time intervol is specified the service will not be
timed out.

account name address is the oddress of a two-word
data block that contains the account name in
EBCDIC, filled fo eight characters with trailing
blanks, If the account name is all blanks or numeric
zero, it is essumed to be unspecified,

The defoult area and account names for INIT differ from those
of the other services, to provide compatibility to previous
behavior. '

1.

SCHED

If neither account nor area name is specified, area FP
with a null account name is assumed, to provide back-
ward compatibility.

If the account name is specified but the area name is
not, the file may be in any public area. (This is the
same default as for other services, )

If the area name is specified but the account name is

not, the system account name will be used. (This is the
same default as for other services. )

This function (periodically schedule otask) causes

an INIT call fo be issued to a named task, It has the format:

CALl,7 oddress

where aoddress points fo word 0 of the FPT shown below.

word 0
X'68' |]0-———0 Arec name
T T TS e TN TR T e T T T T B FO

word ]

"0

" ["%]0—0[% 0]’4'1!‘2'13]& 0—;———0 %2 [010[Fs %7

[

2 314 $ & 7189 i 13 4 157w 17 0 200 2 012522809 x

optional (P1)

0

0 Error oddress

L)

optional (P3)

2374 5 ¢ 710 % W3 W 15Tie 17 18 B120 2) 22 D124 25 2 D128 2 % I

Task name

[

2374 s 6 7789 0 NNIZ13 W 15116 17 18 912K 20 22 23124 25 2 %7128 9 20 3°
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optional (P4)

Task name

12 4 ¢ 10 11213 16 15T e 1Y 1

optional (P8)

0

[]

0 Priority
V2 374 $T6 TTe § 06 nil1Z 13 18 15116 173 b 4 ¥

optional (P10)

Type 0 0
completion
0O 1 2 J3Ta 50 710 S 00 NN1Z 1518 1874 7 18 WK 3733 212425 2 D128 2 X 3

optional (P11)

Job name

optional (P12)

1 7 j;l 3 6 TTh ¥ w";l!!]llls!“"ll"lxﬂz!!‘l!s””!s

Job name

4 O [] 1 4 15T e 17 H

optional (P13)

*

Time interval

i3 14 15106 17 18 WIX 7V 22 2312a 25 20 27726 » X )

V2 3T4 s 6 718 5 K 1z

optional (P14)

account name address

[-}

ptional (P15)

T TTriTT T MR R TR R T DA sy

*

Start time address

L IR A BEIRAL AR IS I T AN TR 2] BR12F 3 inﬁ'!!?!._mm g

where

86

Word 0

X'68' is the code to initiate the call.

Area nome is the optional EBCDIC name of a disk
file area for the load module. See "account name
address" description for default values.

Word 1

P‘ is the error address parameter presence indicator
(0 indicates absent; 1 indicates present),

P3-P4 are the task name parameter presence indi-
cator (0 indicates absent; 1 indicates present),

P8 is the priority parameter presence indicator
(0 means absent; 1 means present),

P is the type completion code parameter presence
indicator (0 means absent; 1 means present).

P11-Py2 are the job name parometer presence indi-
cators (0 means absent; 1 means present),

Pi3 is the time interval parameter presence indi-
cator (0 means absent; 1 means present).

System Function Call Formats

P' 4 is the account nome oddress pc;ranefer presence

indicator (0 means absent; 1 means present),

P‘ is the start time address parometer presence in-
dicator (0 means absent; 1 means present)

F2 =0 task being scheduled is primary,
=1 task being scheduled is secondary.

normal initiation.

=1 task is fo be time-sliced.

schedule the task.
=1 abort (delete) the scheduling.

F,=1

7 is the abort override indicator. If set, con-

trol will be returned to calling instruction + 1 if
errors are detected end no error address parameter
has been provided.

Word options

Error oddress is the retum address for errors,

Task name is the name of the task to be loaded and
initialized, It will be converted to a load module
name by lookup in the Job Program Table (JPT). A
nonmatch defoults to the task name being used for
the load module name. A nonexistent field defaults
to the calling task.

Priority indicates the priority that is to be given to
the task being initiated. Priority is a four-digit
hexodecimal number, the leftmost two digits repre-
sent the CP-Rdispatcher interrupt number minus X'4F",
the rightmost two digits represent a CP-R software
priority in the range X'0' - X'EF'. The default
priority is the caller's priority,

Type completion indicates the type completion code
retumed by the SCHED call.

Job name is the four- or eight-character name of o
job in which the task should be initiated. The
caller's job is the default name.

Time interval is the period, in seconds, between
successive INIT calls for the task. If the value is
not an integral multiple of five, it is rounded up
fo the next higher integral multiple afive. If this
parameter is zero or absent, the task will be INITed
once, at the specified start time.

account name oddress is the oddress of a two-word
data block that contains the account name in
EBCDIC, filled to eight choracters with trailing
blanks, 1If the account name is all blanks or numeric
zero, it is assumed fo be unspecified.




The following defoults pertain fo the combinations of disk
area nome ond file occount name: ’

1. If neither account nor area nome is specified, orea FP
with a null account name iz assumed, fo provide back-
ward compatibility.

2, If the occount name is specified but the area nome is
not, the file may be in any public area. (This is the
same default o for other services. )

3. If the orea nome is specified but the account name is
not, the system account name will be used. (This is the
same defoult os for other services. )

Start time oddress is the oddress of o two-word block
which contains the desired time of the first issue of
the INIT call. The start time block has the fol-

lowing format:
word 0
year (whole year) month
T 1 231838783 BN IR UGB RT AWK N D AR RS R E

word 1

day hour

minute ‘ second
LERER ] !?l L B BRAL 70“;171311151677

Note that all fields are binary values in terms of
calendar date/time; hour is military (0-23), oand
year is whole year, i.e., X'7C1'(1985). A special
TIME cdll is provided, which retums date/time in
the above format to facilitate date/time calcula-
tions. Any field set to a -1 (all hexadecimal F's)
will defoult to the present time (ot issuonce of
CAL) for that field.

If the start time parameter is absent or zero but the
time interval is present, the task will be INITed
periodically beginning ot one period from the oc-
currence of the SCHED CAL.

INT This function is used to establish BREAK control in
the calling task's job. The call hos the following format:
CAL1L 8

address

where address points to word O of the FPT shown below:

X'0F’ 0—0 Address
T T T T T R T T R B W T T SR T R IR T

where
X'0E' specifies the INT function.

oddress is the oddress to which control will be
transferred when a BREAK function is received for
the caller's job, If this field is zero, any pre-
vious BREAK control will be removed,

Note that the user-stack orrangement of registers and PSD
is identical to that used for the TRAP service calls. The
Trap Retry (TRTY) call is used to return from the BREAK
control processing routine, since the interrupted instruc-
tion is not executed before the interrupt occurs,

PCc This function is used to set the prompt character for
the job. The default is no prompt. The call has the follow-
ing format:

CALL
where address points to word 0 of the FPT shown below:

address

xX'2cC' 0 0 Character
© 1 2 3T4a s o 776 2 10 N2 1314 15T 17 18 WX 21 23124 25 26 2128 26 X 3
where

X'2C! is the code for the PC call.

character is the prompt character to be output when

an input request is received for the terminal. Ii-
legal EBCDIC charocters and lower case ANSCII
characters are not oliowed.

EXTM This extemal task termination function allows one
task to terminate another, It hos the format

CAL1,7 oddress
where oddress points to word 0 of the FPT shown below.
word 0

X'49" 110 OI
© 1 2 JT4 5 6 278 % 10 11712 13 M 15T 17 18 B0 3 1
word 1
"10[5[4] 0——0[%| |0 ol,jlo—of;,
0V 2 314 5 6 718 ¢ 0 Nl12 13 W 151w 7 0 t E<) KD
optional (P1)
0 0 Error oddress

0 1 2 3Ta 5 ¢ 770 ¥ C R R R R AL B2 RO TR R R AL L T

optional (P3)

Task name
B B LR N R AT AR RV N N T A R O B T R AL R B

optional (P4)

Task name ’
O 1) 2 314 5 6 208 % 10 11112 13 14 15116 17 18 191X 20 22 3724 25 26 28 & X V'

optional (P10) -
Type
completion 0 0
T I T e T T R T T SR T AR T ED N R PIR A X 0

optional (P11)

Job name
SrrrtrrTrvtry e rhrr i v e T Ehr e R TR A T
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optional (P12)

Job name l

where
Word 0
X'49’ is the code for the EXTM call.

Word 1

3 is the presence indicator for the error address
parameter (1 indicates present; 0 indicates absent).

P3-P4  arethepresence indicators for the task name
parameters (1 indicates present; O indicates absent),

Pig  isthepresence indicator for the type completion
code parameter (1 indicates the type completion
code is to be posted; 0 indicates no posting).

P11-Py2 are the presence indicators for the job
name parameters (1 indicates a job name is speci-
fied; 0 indicates a job name is not specified).

A is the abnormal termination request (0 means do
not abort the task; 1 means abort the task),

F7=1 is the abort override indicator. If set, con-
trol will be returned to cailing instruction + 1 if
errors are detected and no error address parameter
has been provided.

&ﬁons

Error address is the return location if errors are
found,
Task name is the name of the load module for the

task to be terminated. The caller's load module
name is the defoult name, All tasks in the same load
module are terminated.

Type completion set by CAL process table,

Job name is the name of the job in which the named
task is being executed. The caller's job is the
default name,

SIGNAL Send data to ancther task, This function call
allows a task fo communicate and post data to another
task. It has the format

CALL 7
where address points to word 0 of the FPT shown below:

address

word 0

X'43' 110 0
T ¢ 31435 672109 13 14 TR i %5 X 3
word 1
» elele|eiele|ele|eie A ¥ ¥
011%L 5] %] 5%l %! 0l bl 73| 0 ——————0]'s| o] O] 2j0—0i5
l2345070omnuuumuwumxz\ 3T n
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optional (P1)

0 0 Error address
T 314 35 4 718 T T T R T WX & Du B e o s X5
required (P3)
Task nome
0 . TITiZ 13 W 15116 % 3 7415 3% DI P 0 3
optional (P4)
Task name

T T Sta 5 6 710 ¥ 10 11112 13 14 1574 ©- 18 (20 21 22 23724 25 26 7126 25 X 3t

optional (P5)

0 0 Class

C ' % 314 5 & 718 9 6 TTT1Z 13 14 15106 17 18 19120 21 22 23124 25 26 27126 29 30 31

optional (P6)

0—0 Signal data area

7 J14 5 ¢ 7189 'Of"lzIJM\sl\oI7ﬂw'55|55|=§5”|ﬁ5§3\

optional {P7)

Length Feedback data area
1T 2 Ji4 5 & 7189 1 13 1a 15w 7 i F33 El
optional (P8)
0 0 Priority
12 4 ] W12 9 ) ] M 25 Ell

optional (P9)

optiona! (P10)

]
Type compl, g Completion status
T T T T T R R TR AR T O DN E B DR E %
optional (P11)
Job name
T T T T T A SR T A B T IR T B BIR A X
optional (P12)
Job name
T T T I T O N IR B R D R R D e s kD820
-
epfiono| (Pl3) -

Time interval

n 13 14 1570

T 2 314 5 6 718 2 2t Dl2e 25 26 I8 ¥ X 31

where
Word 0
X'43'  specifies the SIGNAL call.

1 End-action l
T 2 314 5 & 718 ¢ 112 13 4 151w 2 W 2N D) kL



Word 1

P is the error address parameter presence indicator
(O means absent; 1 means present),

P 4 is the task name (second word) parameter presence
indicator (0 means absent; 1 means present).

Ps is the class parameter presence indicator (0 means
obsent; 1 means present).

Py  is the data area oddress parameter presenct in-
dicator (0 means absent; 1 means present),

P;  is the feedback data area address parometer
presence indicator,

Pg is the priority parameter presence indicator
(0 means absent; 1 means present),

Po is the end-action parameter presence indicator
(0 means absent; 1 means present).

P10 is the type completion parameter presence
(O means absent; 1 means present).

Py1-Py2 are the job name parameter presence in-
dicators (0 means absent; 1 means present),

P13 is the time interval parameter presence indi-
cator (0 means absent; 1 means present),

F is the delete on post indicator. Indicates that
no check will be performed.

Fo=l is the long wait indicator, Ifset, the calling
task will be made aprime candidate for rollout.

F is the wait indicator, If set to 1, the calling
task will wait for a post of the SIGNAL service.

F7=1 is the abort override indicator, If set, con-
trol will be returned to calling instruction + 1 if

errors are detected and no error address parameter
has been provided.

Word Eﬁcns

Error address on calls with wait, error oddress is
the return for all error completions. On calls
without wait error is the return address for im-
mediate errors,

Task name is the name of the tusk being signaled.
Default is the caller's tosk,

Class is a class bit mesk. Default is X'FFFF'.
Class is used to separate different types of signals
to a signaled task. It is used in conjunction with
a similar class bit mask supplied with the POLL
service, The signal is only accepted if one or
more one bits in the two class masks compare.

Signal dota area is the address of word 0 of a data
area to be made available to the signaled task.
The data area format is as follows:

'wordl

o

Length=n Reserved I
1 3 314 5 6 718 © 10 1012 13 14 157w 17 18 WIXN 2122 214 25 0 DI ¥ 0 N

word 2 (user defined area)

T T T T T T T T T T R T T W T T I T S R Uiy

word n {user defined area)

where length n is the number of words (from 1-127) in the
data area. Short dota arecs are recommended.

Length and feedbock data area address the number
of words and first word address of an crea avail-
able for receipt of any data sent by the signaled
task ot POST time. The area will be in the same
format as the Signal data area above, with the
number of data words returned given in the first
byte. If the feedback area is smaller than the
passed data area only the number of words speci-
fied in this word of the SIGNAL FPT will be
moved. The remainder of the data is lost.

The feedback data is stored on return from aSIG-
NAL with wait (F3=1) or upon return from a CHECK
of a completed SIGNAL.

If no feedback option is used, any passed data is
discorded.

Priority is the priority of the SIGNAL. Used on
POLL's to control the order of input tothesignaled
task. Default is the caller's priority.

I ond End-action is the primary task end action op~
tion, as follows:

1=00 end oction is an address for POST to BAL
fo.
=01 interrupt address to be triggered by POST.

=10  interrupt icbel to be triggered by POST.

Type completion, BUSY, and Completion status:
BUSY=1 if service is in process.
=0  when the service is complete.

Type completion and completion status is set by
the signaled task. If the completion word is not
provided, the type completion and completion
status are not available to the signaling task.

Job nome is the four- or eight-choracter name of
the job to which the signaled task belongs. De-
fault is the caller's job. bl

Time  is the maximum number of seconds to be al-
lowed between the SIGNAL and completion of the
service. If a time interval is not provided, the
service will never be timed-out.

The signaled task must exist at SIGNAL time. Standard
CHECK calls are used with SIGNAL without wait.
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POLL

Request ;cceipt of data from another task. This

function call requests the input of the highest priority SIG-
NAL. It hos the format: .

CALYL, 7 oddress

where address points to word 0 of the FPT shown below.

Word 0
X'45' 1 SIGNAL identification
LB | l1‘l 2 &7 l,y, W NI Qg ia 15753 17

word 1

so—afjol5lo/3ld o, 0\020250:1313
TTTrTT T T oYy 40
optional (P1)

0 0 Error address

O T T T I TY T T Blie v B RIR 3T CHR BRI
optional (P5) ’ )

0 0 Class mask
AT T YT e Thr et T 1
optional (P7)

0| Length " Data area address

5V 2 31sas5 s TTs Tz 3 38 5TeT T £l
optional (P?)

I {0——0 End-action

V2ITaSTOTTY v et et W TR T o RN ERD R R X5

optional (P10)

Type compl,

<nCo
o

0

LININE - X P I

Wz 3 04156 77 e BIR 3T 225 2 TN x 3

optional (P13)

Time Interval
ﬂ‘ﬂJlJJl’ll lOIIlZIJIlIS“I?‘I"&)I nusuvunm:!

where
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Word 0
X'45' specifies o POLL function.

SIGNAL identification
quent POST,

stored by CP-R for subse-

Word 1

Pl is the error oddress parameter presence indicator
(0 means absent; 1 means present),

System Function Call Formats

Ps is the class parameter presence indi cator (Omeans
obsent; 1| meons present).

i

P. is the data area oddress and length parameter
indicator (0 means absent; | means present).

P9 is the end action parameter presence indicator
(0 means absent; 1 means present),

P1o is the type completion parometer indicator
0 means absent; 1means present),
P13 is the time interval parameter presence indica-

tor (0 means absent; 1 means present),

is the long wait indicator; makes secondary
task o prime candidate for roll-out.

Fo=1

immediote POLL only. Ifset, an attempt is
mode to satisfy the POLL with o matching SIGNAL,
If no motch is found, an error code is returned and
the service is completed.

Fo=1

F3=1  woit for SIGNAL.

F7=| is the abort override indicator. If set, con-
trol will be returned to calling instruction + 1 if
errors are detected and no error address parameter
has been provided.

Word options
—_— o

Error address is the location to return to if immedi~-
ate errors are detected. Used for all errors on
POLL Vca”s with wait.

Class mask is a bit pattern for selective polling.
The mask is logically ANDed with the class field
in the signal. If the result contains all zero, the
signal is not selected. Thedefault is X'FFFF',

Data area oddress and length is the length and loca-
cation of an area where any data attached to the
signal will be stored. A maximum of ‘length' words
will be moved, the format of which follows:

word 1
0| Length=n Reserved
O 1 2 3Ta s ¢ 7 1 » N

word 2 (Data from signaling task)

LR AE N R A ntai e s T 0N M2 B2 XD
.

word n (Data from signaling pask)

ot

§ 3Ta T o 71T 2 '13ie ¥ W WX R »u » 2 x 3

The length in the data areq is the actual length
attached to the signal. (Length is from 1-127.)




-

1 and end-action

_is the primary task end action as
follows:

1=00 end action is a BAL oddress to use when
a SIGNAL is received.

=01 interrupt address to be triggered when o
SIGNAL is received.

=10 interrupt label to be triggered when a
SIGNAL is received,

Type completion ond BUSY is as follows:

BUSY=1

=0  if service is complete,

if service is in process.

Time interva! is the maximum number of seconds al-
fowed to satisfy the POLL. If no time is provided,
the POLL will not be timed out.

Standard CHECK calls are used with a POLL., The SIGNAL
identifier in word O is used by CP-R on the POST to locate
the SIGNAL to be posted, and must be providedon the POST
call by the signaled task, Subsequent POLLs will not couse
the some SIGNAL to be delivered.

When a SIGNAL occurs, the POLL call will be posted (but
not the SIGNAL). If the level of the polling task is equal
to or greater than the signaling task priority, the signal-
ing task will be interrupted and the polling tesk dispatched.

POST Posts the completion of a SIGNAL service. The
function has the format

CAL1,7 oddress

where address points to word 0 of the FPT shown below:

word 0
' X' 46! 1 SIGNAL identification ,
0V 2 3Ta 59 270 10 V1192 13 04 18T e 17 @ ®12 20 14 25 3
word 1

¢ {nle f
.0;:0’,0—'0;?,,’20 0
[ I T P B an 2 8 a2 RN O A I 060 T 530 51 F7 0 O ™% 2 53 2 BT

optional (P1)

00— Error address
ﬂ',ll""l’lﬁllulﬂkul‘ll" [ 3 428 2 n
optional (P3)

Task name
"2:'.567‘.'|°|II)2IJl‘|$|“|7ll"'nzl I 25 » X 3

optional (P4)

Task name
°\23]4567|l’wlﬂl:uu|§llnll xnn 5 3 » 3

optional (P6)

0 ——————0 Dota arec address

0 1 2 JFa 35 ¢ 778 ¢ ll]II“IIJ“lSll‘l’Il”'m]llzu[hliuﬂ'n”mh

optional (P10)

Completion status
§ 0 1112 13 14 15116 17 18 “'N?)EEEI’)‘EE‘”EJ‘

Type compl.

01V 2 3Ta 5 & 7

ol cnce

optional (P11)

Job name
SV 2TT s s Ttha s w e e Bhe W T ¥

3

optional (P12)

Job nome

01 27374 s ¢ 718 ¢ wn uuuuhow|IWn27555§u55|85:)31
r

where

Word 0

X'46' specifies the POST function.

SIGNAL identification specifies the SIGNAL to
be posted and must be provided by the caller from
the POLL service.

Word 1

P is the error address porameter presence indicator
(0 means absent; 1 means present).

P3-P4  are the tusk name parameter presence indi-
cators (0 means absent; 1 means present),

P is the data area address parameter presence in~
dicator (0 means absent; 1 means present).

P10 is the type completion parameter presence in-
dicator (0 means absent; 1 means present).

P11-P12 are the job name parameter presence indi-
cators (0 means absent; 1 means present).

Fz=1 is the abort override indicator. If set, control
will be returned fo calling instruction + 1if errors
are detected and no error address parameter has

been provided.
Word options Y
Error address is the location to return on errors.

Task name is the four- or eight-character name of
the task to which SIGNAL was sent. Default is
the caller’s task. This option allows the user to
SIGNAL task A, poll from task B, but post from
another task, e.g., task C.
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Data orec oddress is the location of feedback data.
Data area format is os follows:

word 1

0| Length =n Reserved
B N N T B R AT B A BN MEETE I R R R R R R A B D

word 2 (Dota o signaling task

TV I3l 3 e oI uBler BWxl HHNBRBRNY
word n (Data fo signaling task

T 1 2 31456 8 0Nl B RTINS RDTRR®X
Length, in words, is from 1-127,

Type completion, BUSY and Completion status is os
follows:

On entry BUSY must be 0, meaning service
complete,

Type completion is the code to be posted in the
signal and eventually back to the signaling tasks
FPT type completion word. If the Type completion
word is absent, a code of X'01' will be posted in
the signal.

Job nome is the four- or eight-character nome of
the job in which the task in P3, 4 resides. Default
is the caller’s job. Job name is not used if P3, P4
are zero.

POST is on immedicte service ond does not use CHECK calls.
Users should avoid completion codes FO-FF which are used
for special purposes by CP-R.

ENQ Obtain the right to use o controlled item. The
ENQ function allows tasks to gain exclusive or shared ac-
cess to a controlled item, The item is user defined ond
could be a table, a piece of equipment, a file, or anything
which for logical or physical reasons cannot be used by two
tasks at the some time. The coll has the format

CAL1Y,7 oddress

where address points to word 0 of the FPT shown below.

word 0
X'4C 10
V2 3Ta 3 @ 778 & % Nl 13 14 15T 2 1 3
word 1

optional (P1)

0——-0 Error oddress
LI R AR BCRAL] 1 16 151 ' O o 3l
required (P3)

.
Controlled item nome
°If)ll’.7[]‘Tmlll)l‘U'Mw:“m"!ln?‘”hn"””l‘

required (P4)

Control item name

© ) 2 314 S & 718 $ W nliz 10 1a 1574 17 18 19120 21 32 13T 2a B iAW W N

optional (P8)

. e
0 0 Priority
LAR R 3R ALEE B TR Y TR TN I WX ITHBTNS %

optional (P9)

10 0 End-oction

TYTrYTTT Ty

optional (P10)

Type comp!.
01 2 3Ta 56 7

optional (P13)

0 0

W0 N2 93 14 15Tie 17 W8 WT20 2V 27 23724 25 26 27128 9 0 1

=] <rCow

Time interval

Mol 0—0'.'.;100',;0——-——-—0

o™
-
)
"
-
o

o

-

V2 dTe 5 e 778 % W nili2 0 4 ishie 7 @ 910 21 » D L IEN
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0 1 2 376 S & 778 ¢ Ib[lll!lll4I"I‘Vlllniilnnhﬂhﬂﬂgxﬂ

where
Word 0

X'4C' specifies the ENQ function,

Word 1

Pl is the error address parameter presence indicator
(0 means absent; 1 means present),

P is the priority parometer presence indicator
8
(0 means absent; 1 means present).

Po is the end-action parameter presenae indicator
(0 means absent; 1 means present).

Pio is the type completion parameter indicator
(0 means absent; 1 means present).

P13 is the time interval parometer presence indi-
cator (0 means obsent; T means present).



~.

Fo= 1 b long waitoption making the task @ prime
condidate for roll-out.

Fy= 1 is o system level controlled item,

=0  is o job-level controlled item.

F,=1 is on immediate acquisition option. If the
resource is not available the service retums to
caller with an error,

F3 =1 is the wait indicator for completion.

F4 =1 is a shared acquisition.

=0 is on exclusive acquisition.

F,=1 is the abortoverride indicator, If set, con-
trol will be retumed to calling instruction + 1 if
errors are detected and no error address parameter
has been provided.

Word options

Error oddress is the location to return fo if immed-
iate errors are detected. Also used on all errors
on ENQ calls with wait option,

Priority is the relative priority of the request, = o
hardware and softwore priority. Default is the
caller's priority level. Priority is used only when
multiple ENQs ore outstanding on a controlled item
when it is DEQed.

1 ond end action
follows:

is the primary task end action os

1=00 end action is a BAL oddress to use when
the ENQ is posted.

=01 end action is an oddress to be triggered
when the ENQ is posted.

=10 end oction is a label to be triggered
when the ENQ is posted.

Type completion and BUSY is as follows:

BUSY =1

=0 if service is completed.

if service is in process.

Time interval is the maximum number ofseconds that
the caller will wait for the ENQ to be satisfied. If
not specified, the ENQ will not be timed out.

After acaller is given a normal type completion on an ENQ,
he must DEQ or his acquisition will remain until his tesk
terminates.

Once a shored acquisition has been made, odditional shared
acquisitions will be allowed, while exclusive acquisitions
will be queved awaiting o DEQ by all shared users. Once
an exclusive ENQ has been queued, only higher priority

shared ENQs will be allowed to acquire the device. Exclusive
acquisitions always cause all following ENGs to be queued
for posting when the item is DEQed. Standord CHECK colls
are used with ENQ, '

DEQ Releaxse the right to use o controlled item. This

function call allows the calier to relecse control of a pre-

viously acquired controlled item, and has the format
CAL1,7 oddress

where oddress points to word 0 of the FPT shown below:

word 0
X'4D* 1j0 0
I AT A L MU B R R RO LAY IR B L U R R A T R

word 1

',01]0—0:,0 ol |o ol
I T R S R A ) QI T T Euvmrzaw

optional (P1)

0—0 Error oddress

LR B A O AL 2 13 4 151w 2N 3 2 X 3

required (P3)

Controlled item name I
D 1 4 416 5 & 200 & W 02 13w 15016 17 138 WX 21 » 3

required (P4)

Controlled item name
T 2 314 5 & 708 % 10 11132 13 14 15[ 17 Iltﬂh?lﬁﬂ'hﬁu?ﬁﬂi;r

optional (P10)

Type compl. |0 0
T 1 7 314 5 6 J18 F W 11112 13 w4 15716 17 18wl i 23134 26 D28 2 X A
where

Word 0

X'4D'  specifies a DEQ call.

Word 1

P is the error oddress parametet, presence indico-
tor (0 means absent; 1 means present).

P is the type completion parameter presence in-

dicotor (0 means absent; 1 means present),

F]=l is o system level controlled item,

=0 s a job level controlled item.
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F7= 1 is the aobort override indicator, If set,
control will be returned o calling instruction + 1
if errors are detected ond no error address peram~
eter has been provided,

Word options

Error address is the address fo return to if errors
are detected on the service call.

Controlled item name is the eight=character name
of the item being released. It must previously
have been ENQed successfully.

Type completion contains the code describing the
disposition of the service, including any error
codes,

DEQ is on immediate service and is not subject to CHECK,

DEQ automatically posts the highest priority waiting ENQs
which con be satisfied.

TRAP This function call has the form

CALL 8 address

where address points #o word 0 of the FPT shown below.

word 0

X114 0—0 Trap address
TIRMNMEI B uBe T BARB TR ST RTY

plEIfe Dle Ol¢
sip|Efx|a £|x £ | x
TR B BB T R WES B o 3

Abort Trap Permit Ignore
where
Word 0

oV 2 3Ta s 4

~j

-

orz
—C

w[ ~c
»e
-

o| "mO
>

ol »C

<] OO¥

k=

X4 is the code for the TRAP call.

Trap address is the address in the user progrom that
receives the requested traps. The address is op~
tional unless it is the initial call and one of the
trap bits is set. The address must lie in the call-
ing program's portion of memory.

Word 1

Bits 1-8 are the Abort flags specifying which traps
are to be handled by the system.

Bits 9-16 are the Trap flags specifying which traps
are to be handled by the user's trap handler.

Bits 22-23  are the Permit flags specifying that the

decimal or arithmetic mask in the PSD is to be set
so that these traps are permitted.
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Bits 30-31 are the Ignore flags specifying that the
decimal or arithmetic mask in the PSD is fo be set
so that these traps are ignored.

The Abort, Trap, Permit, ond Ignore fields specify the
changes to be made in the dispositionof trap occurrences.

The bits in these fields have the following significance:

UA User Task Abort (X'50)
wDG Watchdog Timer

NAO Nonallowed operation

ul Unimplemented Instruction
PS Pushdown stack limit

FP Floating=point arithmetic
DEC Decimal arithmetic

FX Fixed-point arithmetic

If a control bit has value 1, the trap is to be handled as
specified. Avalue of zero specifies that no change isto
be mode in the handling of that trap. The fields are pro-
cessed from left to right (Abort, Trap, Permit, Ignore),
with the last-processed code overriding any previously
processed code,

If a given trap condition has a control bit value of 1 in
both the Abort and Trap fields, the Trap bit will over-
ride the Abort bit and the user will receive the trap,
since the Trap bit is the last one processed.

JTRAP This function call allows the user to specify job
level trap controls. The call has the format
CAL1,7 address

where address points fo word 0 of the FPT shown below

word 0

X'5D' 0—0 Trap address
TT I s s T T T I R e e T NN BN SRR Ry

word 1

of2a |y |2ts (25 {s Bl e e e fE 1k s s
1Lz:4§.1|Lﬁnnuu|5u W 3 "2
Abort Trap Permit Ignore
where
Word 0
X'5D' s the code for the JTRAP call. 4
Trop address  is the address of the user's trap handler,

The address is optional unless it is the initial call
and one of the trap bits is set, The address must
lie in the calling lood module portion of memory
and will be used for all traps from within the job,
Separate trap addresses are maintained for primary
ond secondary tasks within a job.

— -



Word 1

Bits 1-8  are the Abort flags specifying which traps
ore to be handled by the system.

Bits 9-16 are the Trap flogs specifying which traps
are to be hondled by the user's trap hondler.

Bits 22-23 are the Permit flags specifying that the
decimol or arithmetic mask in the PSD is to be set
so that these traps ore permitted. Note that the
collers PSD is the only one affected.

Bits 30-31 are the Ignore flags specifying that the
decimal or arithmetic mask in the PSD is to be set
so that these traps are ignored. Note that the
callers PSD is the only one affected.

The Abort, Trap, Permit, and Ignore fields specify
the chonges to be made in the disposition of trap
occurrences.

The bits in these fields have the following significance:

UA User abort

wDG Watchdog Timer

NAO Nonallowed operation

Ul Unimplemented Instruction
PS Pushdown stack limit

FP Floating=-point arithmetic
DEC Decimal arithmetic

FX Fixed-point arithmetic

If a control bit has value 1, the trap is to be handled
as specified. A value of zero specifiesthat no change
is to be mode in the handling of that trap. The fields
are processed from left to right (Abort, Trap, Pemit,
Ignore), with the last=processed code overriding any
previously processed code.

If o given trap condition has a control bit value of 1
in both the Abort and Trap fields, the Trap bit will
override the Abort bit and the user will receive the
trap, since the Trap bit is the last one processed.

The user abort bit UA is used in conjunction with the
other bits. If o condition occurs that causes an abort
(such as o trap handled by the system) the user will
get control after the error messoges but before the
abort sequence. This will allow him to try a re-
covery procedure. The trap aoddress (X'40', X'41',
etc.) is placed in the top word of the user's task.
The user abort will occur for all traps, incorrect calls
(trap X'50'), and other major problems. If the user's
recovery has been successful, he can continue exe-
cution; if not, he can abort the trapped tosks. The
user shall take care -to determine that his recovery
has been successful since CP-R will allow o retum on
an unsuccessful recovery.

TRTY The trap retry function call is of the form

CALYL 7 address '

where address points to word 0 of the FPT shown below

word 0
X'5E' 0 0
T Tt T s T s T S R T AW T S RN ED R X

This function returns to the instruction that trapped for re-
try. This con be used if the user feels he has corrected
the problem in his trap handler.

TEXIT  The trap exit function call is of the form

CALL 7 oddress

where address points to word 0 of the FPT shown below

word 0
X'5F' 0 0
T T T T e T Ty I D W R TR e N EE DR A ™

This function performs an EXIT from within o trap handler
routine. For secondary tasks, this will result in o STOP
function.

TRTN This function call (trap retum) is of the form
CALL? 5
No FPT is used. Return is fo the trapped instruction + 1,

EXIT This function call is of the form
CALlL®Q 1
No FPT is used.

For secondary tasks this call couses termination, end for
primaries it exits and clears the interrupt level.

EXDA The Exit Disormed function eall, available to
primary tasks only, has the form

CALY, 9 X'A'

No FPT is used.

EXDA performs like on EXIT except that the primary task’s

interrupt is left in the disarmed stote. «
-
7

TERM This function call is of the form
CALlL,9? 8

No FPT is used. If the call is given by a background
program, control is refumed to the Job Control Processor.
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If the call is given by a foreground program, the program
is terminated.

ABORT This function call is of the form
CALYL S 3
No FPT is used.

CONNECT,ARM,DISARM ,DISCONNECT
tion, Deletion, Start, ond Stop)

(Primary Task Creo-

These functions connect a task to an interrupt level or o
processing routine to a CAL2, 3, or 4; arm on interrupt
level; disarm an interrupt level; or disconnect a task from
on interrupt level or CAL processing routine. The task
associated with the affected interrupt need not be in the
some load module or job as the task executing the CAL.
The calls have the format

CALLS address

where oddress points to word 0 of the FPT shown below.

word 0
elele fl1

Code ol%!%]7100]%|%| Int. oddr./label /CALaddr.
6 1 2 3le 5 » 718 ¢ 0N Ulllllslﬂ”Illﬂﬂllﬂnhtinﬂnﬁﬂm
word 1
[4 ?DCX( miD|Aa
14 [ 4
IHEAHULE RN NR TCB oddress
57 2 314 5 6 718 vmnluuuuheTWTz—azz—z:ﬁmm‘

Note: Bit 3 of word 1 can be either Al or DE.

optional (P1)

Register block |0———0 XPSD address/Start address
-yt T T IT ¥ WL W B 7% L TN TN T

optional (P2)

MTW instruction/Clock value

T 7 514 % ¢ 718 9 W uiliz TS 14 15716 17 8 9] ide

optional (P3)

F 0 Error address
BRI RT IR B IRAUSA BN R BRI Y TR TSR E SN

optional (2 words) (P5 in word 0)

Task name

1 2 314 5 & 718 % 1112 13 14 1513 Ll 1 3t

optional (2 words) (P6 in word 0)

Job name

T T 7 314 5 & 718 ¥ 10 nhiz e 15546 17 18 S R O A N

Tosk name

T 2 374 5 o 718 ¢ W N1213 LY Ii ’lz!lssluss’lss!s\
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Job nome
T . THz 13 5Tt 1 1 3134 25 %0 D18 B 20 3
optional (P7 in word 0)
Type
completion 0 0
T 314 5 67 lfmﬁmﬁ'ﬁmm'
where
Word 0

Code X'03' specifies DISCONNECT or DISARM;
X'04' specifies CONNECT or ARM.

Ps is the Task name option presence indicator.
is the Job nome option presence indicator.
P, is the Type completion presence indicator.

Fr=1 is the abort override indicator. If set, control
will be retumed to calling instruction + 1 if errors
are detected and no error address parameter has
been provided.

I indicates that the oddress (I3 = 0), or the label
(2 = 1), of the interrupt is specified in Interrupt
address/label.

Int. oddr./label/CAL oddr. is the hexadecimal ad-
dress for the interrupt or CAL.

Lobel is the two-character EBCDIC name for a
label.

Word 1
P is the CONNECT and DISCONNECT indicator.
If the service is CONNECT, P1 also is the XPSD/
Start oddress parameter presence indicator. If
P) = 1, aconnection ordisconnectionis performed;
ifP1=0, on ARM or DISARM is performed. Py
must = 1 if the oddress isthat of a CAL2, 3, or 4,

1

is the MTW/clock value parameter presence in=
dicator (0 means absent; 1 meons present).

is the error oddress parometer preseace indicator
(0 means absent; 1 means present). -

A" when connecting a CAL, indicates that the ad-
dress increment option on a CAL is desired. In this
case, the entry address will be the contents of the

——————

'Bit 3 of word 1 can be either Al or DE.



R field from the CAL added to the user's stort
oddress. Therefore, the user must provide o
16~word table of entry points at the stort oddress
on the basis of one per R value.

DE when connecting an interrupt, specifies that
the interrupt is to be disabled (DE = 1), or enabled
(DE = 0). This parameter is only used on ARM
and CONNECT to an interrupt.

DI specifies that the connection is to be direct
(D1 = 1) or central (DI =0),

Cl specifies that the task is to be entered with the
clock group inhibit set (CI = 1) or reset (CI = 0),

II  specifies thot the task is to be entered with the
1/0 group inhibit set (II = 1) or reset (11 = 0).

El specifies that the task is to be entered with the
external group inhibit set (E1=1)or reset (E1=0)."

MS specifies that the task is to be entered in
master mode (MS = 0) or slove mode (MS = 1),

DM specifies that the task is to be entered with
the decimal mask set (DM = 1) or reset (DM = 0).

AM specifies that the task isto be entered with the
arithmetic mask set (AM = 1) or reset (AM = 0),

NR is the number of registers to be saved upon oc-

currence of the interrupt (if connection is central).

Value 0 is used to denote that 16 registers are to

be saved. Registers are saved beginning with reg-
ister Oand at least four registers must be saved. If
a task uses CALls, registers through R10 should be
saved in case error exits cause R8 and R10 to be

altered.

TCB address contains the TCB address for central
connection. For direct connection, this portion
of word 1 is unused. For interrupt, the TCB
should be 26 words long. Central CAL connec-
tions need an eight-word TCB. The TCB address
must be a doubleword address.

Word Options

Register block is the register block pointer to be
used by the task when a central connection is

'Bit 3 of word 1 can be either Al or DE,

specified. The specified register biock pointer
is in the PSD used to enter the task. The effect
is the same as if the task executed LRP instruc-
tions at entry and exit, The context saving and
switching prior to task entry and af:er the task
EXITs is always executed using register block
zero,

XPSD/Start address if the task is directly con-
nected, this word is the oddress of the XPSD
instruction to be used to enter the task. The
XPSD instruction furnished will be stored in the
interrupt location by the CONNECT function.
If the task is centrally connected, this word
contains the start address of the primary task.

MTW/Clock value is the volue (in units of the
clock's resolution) to which the clock is to be
set in the case of a centrally connected counter-
equals-zero interrupt. An MTW =1 instruction
will be used to decrement the value furnished.

For directly connected, counter-equals-zero in-
terrupts, this word should contain the actual
Modify and Test Word instruction which is to
be stored in the corresponding count pulse lo-
cation. For both types of connections, a clock
parameter is required unless the interrupt is be-
ing reconnected (i.e., is connected when the
CAL is initiated). In this case, no change will
be mode to the clock pulse interrupt location

if P2 = 0.

Error address is the entry oddress to the user's error
handling routine if the monitor encounters any
error in processing the call and is unable to com-
plete the requested function. If no error address
is provided, 'trap 50’ is simulated. Error address
will be used for all returns but normal. A type
completion option can be used to determine the
exact error source.

Task name is the name with which the task is to be
associated, and must occupy two words, The task
will use the PCB associated with the load module
having this task name and will be terminated in a
group with the other tasks using the task name and
PCB (i.e., the other task connected into the load
module). The caller's task is the defoult name.
The connection will not be performed if the load
module with the specified task name has not been
loaded or is in termination. a

Job name s the name of the job in which the task
resides and must occupy two words. The caller’s
job is the default name.

Type completion is the code describing the status
of the service call,
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Clock interrupt connections ore always to the counter-
equals-zero interrupt. Interrupt address/labe! cannot con-
tain a clock pulse level. Use of clock 4, CT, and HI inter-
rupts is restricted and is to be used only by the monitor,

On clock counter-equals~zero connects, the MTW is moved
automatically to the clock pulse, or an MTW =1 is stored
in the clock pulse and the clock value is stored in o fixed
real memory location for the clock level (K:CLOCK],
K:CLOCK2, and K:CLOCK3). The values in K:CLOCK1-3
will be moved to the actual counter location (CLK1-3) on
the central connection each time the task is entered, which
will be via CLK1SAVE-CLK3SAVE. If a direct connection
is used, the user must reset his counter. If o central con-
nection with a clock value is used, the user need not per-
form any resetting.

Successful processing will return to the instruction following
connect. If an error address is specified, oll other comple-
tions will exit to the error address.

DISCONNECT frees the interrupt location, making the
leve! available for any task.

Parameters DI to TCB, XPSD/Start address, and MTW/Clock
~ value are only used on CONNECT. DE is used on ARM and
CONNECT. Interrupt label, Code and Py = Pg flogs must
always be provided. Error oddress, Task nome, and Job
name are options used by all services. These services are

only available to foreground tasks.

If the interruptor CAL is connected when a CONNECT CAL
is performed, the current connection must be to the same
task as the new one being requested.

Once a CONNECT or DISCONNECT is in progress from
one task, a CONNECT or DISCONNECT from a higher
priority task to the same interrupt is not allowed until the
original one is complete. An error code will be given to
the second caller chronologically.

Once a CAL routine is connected, a call by any tesk will
cause entry to the connected code. CAL processing will be
done using the PCB and TCB of the callingtask. 1fthe CAL
processor does CP=-R service calls (CALls), CP-R will per-
form the service for the original calling task.

For example, if a CAL2processing routine does a TERM, the
calling task isterminated, not the CAL processing routine.

EXIT will cause the caller to become idle. The user's
CAL processor should clear the temp stack of the PSD

and registers saved by the central CAL connection prior
to the EXIT.
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The CALRTN function shouldbe usedto exit from centrally
connected CAL2, 3, and 4 processing. CALRTN will clean
the user's Temp Stack of CAL linkoge words. '

In direct connections, the CAL processing routine is respon-
sible for all reentroncy and returning control tothe caller.

The format of the stack upon entry to centrally connected
CAL processing routines is shown in Figure 6. TCBs for
centrally connected CALs are shown inFigure 7. The con-
dition codes at entry to centrally connected CAls contain
the ‘R’ field from the CAL instruction.

Previous top
of stack —™

PSD Word 0 |

PSD Word 1

RO

Rl

(Registers 2 through 14)

New top of
stack — R15

Figure 6. User Temp Stack Format at
CAL Processor Entry

TCB +0
Saved PSD
+1
+2 Intermediate PSD
3 (Address = TCB+4) Disable
+4 STD, RO CAL Registers
+5 BAL,R1 CALENTRW
+6
Entry PSD
+7

Figure 7. TCB for Centrally Connected CAlLs




CALRTN The CALRTN function call is used by centrally
connected CAL2, 3, ond 4 processing routines to return
to the calling task at the instruction following the coll.
CALRTN has the format

CALl1,7 address
where oddress points to word 0 of the FPT shown below.

word 0

Ll
X'60 0 0
@V 2314 5 ¢ TIR ¥ © iz 13 % 95T 17 W0 W20 21 37 23124 25 26 n X% 3

where X'60' is the code for the CALRTN call.

ENABLE,DISABLE,TRIGGER
Commands)

(Interrupt Controlling

These function calls (available only to the foreground) are
of the form

CALYL 5  oddress
where address points to word 0 of the FPT shown below.

word 0

1
Code 00|" 0——012| Interrupt address/label

CHI3TET T P Rz iR Bl T o R B R SR TR

optional (P11)

0 0

Error address
© Y 2 3TE 5 6 718§ wnliz e e s W2 2V 2233124 25 £l

where

Word 0
Code = X'00' specifies trigger.
= X'01 specifies disable.
= X'02' specifies enable,
P11 is the Error address parameter presence indi-

cator (0 means absent; 1 means present).

I specifies that either the address (I3 = 0), or the
labe! (I2 = 1), of the interrupt is specified in In-
terrupt address/labe!.

Interrupt address
interrupt.

is the hexadecimal oddress of an

Lobe! is a two~character EBCDIC nome for o labe!.

Word Option

Error oddress is the entry oddress to the user's error
handling routine if the monitor encounters any error
in processing the call and is unable to complete the

requested function. If no error oddress is ﬁrovided,
the monitor will process an ABORT return,

START Begin executing o secondoary task. This functior
call removes a secondary task from idie state following a
STOP call. The call has the form

CALYL 7 oddress

where address points to word 0 of the FPT shown below.

word 0

X'4A" 1o 0
Cr2ITe ST e i s NI N Be DT (2L I I o) TR L e e
word |
3 ’ ele|p . £
O[] 40— 0 |n|n|d0 0~
T2 IIT T8I M I TR w *
optional (P1)
0 0 Error address
517]%‘5‘»IVYD"]]ZJI’!!‘I’"'B!””nsu!,”!!

required (P3)

Task nome

olr:ussﬂn‘_mmmmm-ﬂ

optional (P4)

Task name

optional (P10)

Type comp. |0 0

OV 2°3Ta 5 ¢ 718 9 031213 & 15T I 1 » 2 3

optional (P11)

Job nome
1 23143 s I T RN IS 16 150 1

optional (P12)

Job name
O 1 ¢ 3714 Y 6 718 ¢ LAY IS lll}Tl‘I7|lwl55|55?41§3ﬂ!2‘”ﬁ3|
where
Word 0 )
Hord U

X'4A" specifies the START function.

Word 1

Py is the error oddress parameter presence indi-
cator (0 means absent, 1 means present).
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P4 is the task name parameter presence indicator
and is one if an eight-character task name is
provided.

Pio is the type completion code parameter indica-
tor (0 means absent; 1 means present).

P11-Py2 are the job name parameter presence indi-
cators (O means absent; 1 means present).

=] is the abort override indicator. If set, con-
trol will be retumed to calling instruction + 1 if
errors are detected and no error address parameter
hos been provided.

Word Options
Word options are the same as for STOP below.

STOP Stop executing o secondary task. Thisfunction al-
lows a secondary task to place itself or onother task in o
stopped state. It has the format

CAL1,7
where address points to word 0 of the FPT shown below.

address

word 0

P
X'48' 0|0 0
6I)Ildﬁo?l'lﬂlllulsuululllnmzl £ Ell

optional (PO in word 0)

rl . frfr riele F ¢
110} 3{ 4|0 ——0 10|11 )12 O 0{ol0 0|
°|?Jl5‘7].9|O”l2l3|41$[h!7|‘"’ﬂ2|unul§' »n X 3
optional (P1)

0 0 Error oddress
°l‘3"507l,|0|”|1|!ldlSThl)ll"lEZ\Zlﬂ)‘lﬁ&n x 3
optional (P3)

Task name

01 2 3fe 5 & 718 ¢ E“'I) [EI] l}ll‘ﬂ 1] 3»2155155551!5!&

optional (P4)

Task name

L B O S o £ e e AP T - I % AL A R

optional (P10)

optional (P11)

Job name
LI R AL B 3 IR AL W2 15 e 15Te 17 1 1 3
optional (P12)
Job name
4 [} 1112 13 14 18 1 1
where
Word 0

X'48' specifies the STOP function.
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Type comp. |0
P 1 23Ta s eJis s N2 RGBT S V M i

Po s the presence indicator for word 1 (0 means -
obsent; 1 means present). If Po =0 then the STOP
applies to the calling task, )

Word 1

Pl is the error oddress porameter presence indica-
tor (0 means absent; 1 means present),

P3-P4  are the task name parometers presence indi-
cators (0 means absent; | means present).

Pio is the type completion parameter presence in-
dicator (0 means absent; 1 means present).

P11=Py2  are the job name parameter presence in-
. dicators (0 meons absent; 1 means present).

Fo=! is the long wait indicator making the normal
secondary task a prime candidate for roll-out.

F7=1 s the abort override indicator. If set, control
will be returned to calling instruction +1 if errors
are detected and no error address parameter has
been provided.

Word Options

Error oddress is the return address if errors are de-
tected in service processing.

Task nome is the four- or eight-character name of
the secondary task to be stopped. Default is the
caller's task.

Type completion is the completion code for the ser-
vice including the error code, if any.

Job nome is the four- or eight=-character name of
the job in which the tosk resides. Defoult is the
caller's job.

STATUS,MODIFY Obtain and modify task controls.
STATUS is a function call that allows the calling task to
obtain task control data. MODIFY is a function call that
allows certain secondary task controls to be modified. The
call has the form “

-

CAL1,7 address

where address points to word 0 of the FPT shown below.
word 0

Code 110 0

6 1 2 3Ta 54 7078 10 11732 13 w 15Tie 17 02320 BwTINS XN




—,

el fole AP : :Irl
I0340—0|04u|20'0 7
1 374 5 & 72070 % 10 11712 13 14 1ST4e 37 18 20 2\ B2 25 26 DT 9 X N

optional (P1)

0——0 Emrﬂddress

T T T T T T T T T T T T e T T N T

eptional (P3)

T T T T T T T T R T T R T T T R WYY

Task name

optional (P4)

Task name

T 2 3173 eJIT T BNMITB LB Y TR TR ERDERNTTD

optional (P8)

Flogs Priority

T T T T T T T N T T T T e T A R T E T R I YT
optional (P10)

Type compl. Completion status
I B A R AU A R A R A B S I - LE - " A F W L

optional (P11)

Job name

O 12 3145 ¢718F WNZB Bl NN BORSRDAIN

optional (P12)

Job name

Vo2 T4 5 6 778 9 00 117192 13 da 15106 37 18 1912C 21 22 23124 25 26 D128 ¥ 0 3N

optional (P14)

* account name oddress

T 173163878 B HIZBHBE Tl BRIZENEDNERSRS B
where
Word 0
Code = X'4E' specifies STATUS function.
= X'4F' specifies MODIFY function,
Word 1

P is the error address parameter presence indicator
(0 means absent; 1 means present),

P3-P4 are the task nome parameter presence indi-
cators (0 means absent; | means present).

P is the flags and priority parometer presence indi-
cator (0 means absent; 1 means present),

P' is the type completion porameter presence in-
dicator (0 means absent; 1 means present).

P11=P12  ore the job nome parameter presence in-
dicators (0 means absent; 1 means present).

P] is the optional account name parameter pres-
ence indicator (0 means absent; 1 means present),

F7=l is the abort override indicator. If set, con-
trol will be returned to calling instruction + 1 if
errors are detected ond no error address parameter
has been provided.

Word Options

Error address is the location to return to if errors
are detected in the service.

Task name is the name of the task whose controls
are being fetched or modified. Defoult is the
caller's task,

Flags are as follows:

Bits Value Meaning

0 1 Task in final termination.

1 1 Task connected to CAL2,

2 1 Task connected to CAL3,

3 1 Task connected to CAL4,

4 1 Background task,

5 1 Secondary task,

6 1 Tosk being aborted,

7 0  Tosk initiated via RUN,

1 Tosk initiated via INIT,

8 1 Load to be performed.

9 1 PublicLibrary used by primary tasks,
10 1 Public Library used by secondary tasks,
n 1 Release to be performed.

12 1 Control sequence requested,
13 1 Task is loaded,

14 1 Task is run queued.

15 1 Break control requested.

Priority is the current task priorityof the task as out-
put from STATUS, On o MODIFY call, it is the pri-
ority to which the caller wishés fo change the task.

Type completion is the completion code for the ser-
vice, including error codes.

Job name is the four- or eight-character name of

the job to which the secondary task belongs. De-
foult is the caller's job.
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account nome address is the oddress of a five word
data block that will receive the account and nome
associoted with the JOB. The format of this block

is shown below.

word 0 .

A A2 A3 Ay
I I I IRAI A BUC R NALR v 5 T
word 1

As Ag A7 Ag
R R L B A L A O R A S A Bt R ELE T Sl A Wl ]
word 2 _

Nj Ny N3 Ny
LERES B AZ S0 N § VT RTTTT
word 3

Ns N¢ N7 Ng
LEREE B AL IR BCIRAL AR BN B IR L TR TRFY T
word 4

Ng Nio Nny Nj2
T T T I T I R T T Y T {TRIR Rt BB R
where

Ai are the EBCDIC choracters naming the occount.

N. ore the EBCDIC characters in the user name.

1

A task whose priority is modified to a higher leve! may not
be capable of being dispatched ot that level until the hard-
ware interrupts drop bock to the tasks previous level. This
is the case if it was in execution when some higher priority
interrupt coused it to be interrupted, ond the modify call
was done at this higher level,

If a STATUS call has Pyj-Pjj but not P3-P4, the current
task's status will be acquired, including the job name which
will be stored in the Job name parameter.

For STATUS calls only, if P14 is set, the account and user
names for the current JOB will be stored in the five word
data block. This parameter isnot used by the MODIFY call.

MASTER, SLAVE These function calls (available only
to the foreground) are of the form

CALL 5  oddress

where address points to word 0 of the FPT shown below.
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word 0

Code 0 ﬂ
NN 3R AL R AL AL AR C RO T "
where
Code = X'07' specifies a slove-mode request.
= X'08' specifies o master-mode request.

When o secondary task requests master mode (X'08'), it is
placed in master-mode/protected.

SEGLOAD This function call is available to primary
tosks ond background tasks loaded with the SMM option.
The call is of the form

CALL 8 address

where address points to word 0 of the FPT shown below.

word 0

P e
x'on i 2} 0——0OfT Segment number l
0 1 2374 $ & 770 9 10 9117 13 ta 15716 v 18 WIXK 2° 3 5 n ED

optional (P1)

110 0| End-action interrupt/Label

T 3 318 36 718 F LTz 1a il e TWRT TORERDTRRED

optional (P2)

0 0| Address to process error returns
16 MT12 1Y a6 t5Tie 17 W Wi 20 22 23726 25 20 27126 29 X )¢

12374 5 ¢ 210

where
Word 0

x*on specifies the SEGLOAD function.

l’l _indicates the presence or absence of word 1;
0 means absent, 1 means present. (Pyisprocessed
only if T=0.)

P indicates the presence or absence q the error
oddress word.

T indicates whether control is to be retumed fol-
lowing the caoll or tronsferred to the storting lo-
cation of the segment at the conclusion of the
segment lood (0 = retum to calling progrom;

1 = transfer to new segment. )



Word Options

I indicates the contents of the end-action interrupt
field (primary tasks only).

1=0 indicates no end-action.
I=1 indicates an interrupt oddress.

1=2 indicates an interrupt labe!.

If end-action is specified, the request to load the
segment will be queued and contro! will be re-
turned immediately to the calling program. The
calling program can then exit and release contro!
while the segment is being loaded. If end-action
is not specified (I = 0), control will not be re-
turned until the segment is looded. The user is
responsible for checking the status of the load if
end-action is selected.

Address to process error returns is the address of
the user's routine for processing any error or ab-
normal returns received while attempting to load
the overlay segment. The codes retumed will be
identical to those of the Type Il READ CAL since
o READ CAL is used by SEGLOAD to load the seg-
ment. If this address is not present ond an error
occurs, a foreground program will be exited or a
background program aborted. If an error is de-
tected in the user's PCB or OVLOAD table, the
User or System Trap Handler will be entered.

Waming: Do not issue SEGLOAD calls from tasks of higher
priority than the 1/O interrupt.

WAIT A background program will enter the "wait" state
through this function call if an JATTEND card was included
in the control commands for the job. Nommally, a back-
ground program would use WAIT after typing on alarm to
the operator that requires an operator response.  While in
this state, the Control Task ‘waits for a key-in from the op-
erator specifying the disposition of the background program.
The operator may specify continve (C), continue from OC
(COC), or abort (X).

This function call is of the form
CALY 9 9

No FPT is used.

TIME Programs may interrogote the monitor to deter-
mine the time of day and date.

This function call is of the form
CAL1, 8  oddress
where oddress points to word 0 of the FPT shown below.

word 0

x'o hl0——0 Address

0 v 2 374 5 6 770 9 wllllll)“lﬁ]l‘l’|.“m2!£n742}hﬂ|“ﬂml'
where

X0 is the code for the TIME call.

Fl " indicates the format of the returned values.

Address is the address of the first word of the block
to receive the time ond date. If F1=0, o four
word block is retumed; if F1 =1, a two word block
is returned,

For F] =0, the block contains EBCDIC characters & shown
below:

word 0

h h : m
word 1

m 3 m o
word 2

n ) d d
word 3

' ' y y
where

hh is the hour (0 < hh <23).
mm is the minute (0 < mm < 59).
mon is the month (3-letter abbreviation).
dd is the day (01 < dd < 31).
yy is the year (00 < yy < 99).
For F) =1, the block contains packed binary values os

shown below:
byteD  bytel byte2 byte3

Word 0 whole year (i.e., 4976) mo
Word 1 dd I hh L mm s

where the values are equivalent to those stated above
except for:

whole year s the full date.
mo is the number of the month.
ss  is the seconds (0 < ss < 5910).
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GETTIME This function call s wed to return elapsed
time to the calling task, It has the form

CALl, 7 address
where address points . word 0 of the FPT shown' below.

word 0

x'61" |" 0 °'

T 314 376 YI0 ¢ W 1117 13 1a 1510 17 18 191X 21 22 23724 25 26 77126 29 % 2}

word 1

Time

e ———
BT 3 374 5 6 718 0 10 1171z 13 14 1570 17 18 19120 21 22 23124 25 20 I B X N

where
Word 0

X'61 is the code for the GETTIME call.

F is the Timer option (1 is for time since mid-
night; O is for time since system initialization).

Word 1

Time is the current value of the timer, For F1=1, this
is @ binary number representing the number of seconds
since midnight (this is the time set by the operator).
For F}=0, this is a binary number representing the

number of elapsed seconds since system initialization.

STIMER (Request o Clock Interval Posting Service)
This function call allows a task to sense when a specified
time has been reached, either by subsequently checking
the service or by waiting. The call is of the form

CALlL 7 oddress

where address points to word 0 of the FPT shown below.

word 0
P

X'44' 0|0 0
0l33]‘5‘7'.'°||‘|2|J“|§|I.l7“|'|207|22 24 25 El
word 1
3 ele P RIALIMS L ]
|0 ————01's| %l 0 0} 1| 0 ——————— 0}s|5] ' |0[ 3j0—0}»
!2"‘5.7.’\0"12‘3\4““‘1’ wix n 2520 1 1
optional (P1)

0 0 Error address l
|13“5.7]."0\\”2]3“!5]“7l N 2425 I

optional (P9)

10 0

End-action oddress l
Y 2 J14 S 6 709 ¢ 30 11142 13 w4 151le 17 1 1
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optional (P10)

[]
. 0
completion |¥
T s T T AT T AR AR RN I DR R L PR P %5
optional (P13)
Time
T T T I T T T T o T s R n R T AR DS B FR R %D
where
Word 0

X'44' is the code identifying the STIMER function.

Po is the presence indicator for word 1, (1 indi-
cates presence). If Pg =0, STIMER functions &=
though the time parameter was absent.

Weord 1

Pl is the presence indicator for the error aoddress
parameter (1 indicates present),

P9 is the presence indicator for end-action param-
eter (1 indicates present),

Pyo s the presence indicator for the type comple-
tion code parameter (1 indicates present),

Pig s the presence indicator for the time parom-
eter (0 indicates absent and no timeout will be
done; 1 indicates present and the CAL will be
timed out).

F8 is a delete on post indicator (1 means delete
the event when it is posted —no CHECK will
be performed and the user's FPT will not be
posted; O means a CHECK will be performed).
F8 has meaning only when F3 =0,

Fo=l is a long-wait indicator, making o second-
ory task o prime candidate for rollout.

F.|=1 specifies that the time word contains g thres-
hold setting versus an interval value.

F,=1 wait for time elapse before returning, versus
returning to the next instruction as soon as the
service request has been established.

-

F7=1 is the abort override indicator. [f set, con-
trol will be returned to colling instruction + 1
if errors ore detected and no error oddress pa-
rometer has been provided.

Word Options

Error address is the retum for immediate errors.




-

l,end-action oddress 1 indicotes the contents of the
end-action oddress number field, (End=-action is
allowed only for foreground. )

I=0 indicates an end-action BAL address to
use when the time has elapsed.

=1 indicates an interrupt address to be trig-
gered when the time has elapsed.

=2 indicates an interrupt operational labe! to
be triggered when the time has elapsed.

Type completion,BUSY indicates the status of o

timer service.
BUSY =1 indicates timer has been initioted.

=0 indicates timer is completed and
checked,

indicates that the timer
has elapsed,

Type completion = 1

Time if F] =0  specifies a time interval in seconds.

F,=1 specifies the threshold time (since sys-
tem initialization) when posting should occur,

If the Time parameter is omitted control returns to the
caller immediately. The user may obtain the current

time in seconds via the GETTIME call (specifying time
since system initialization) fo establish a base time for
time threshold setting.

ERRSEND (generate an error log message)

A text message can be placed in the error log through use of
the ERRSEND function call. The ERRSEND CAL has the form

CAL1,7  address

where oddress is the location of word 0 of an FPT. The
FPT has the form:

word 0

*  Code 1o 0
0 1 2 314 5 6 708 ¢ lal”l? slllillo\, ll"sslﬁﬂ'nﬁ=5”5x3l

word1
"101%]%} 0%/0]0|0]|%| 0 ol
4 3Ta 5 6 778 % 10 11112 12 va 15016 17 18 21 23724 25 Y

1]
optional (P1)

0— 0 Error address
0 1V 2 314 5 ¢ 718 ¢ inGuulsnl7|i?»!l§5au§v|a5nn

tional! (P3)
* 0 0 Buffer address
T i I ST T BN R B TR AR T E B RS S o sT
optional (P4)
*10 0 Byte count
© 1 2 3Ta 5 ¢ 718 & 0 11112 13 4 1 M ELE I
optional (Pé)
*0 0| BTD
LI I R R ) L I IR STV S JF I RSB TI T 2F T
optiona! (P10)

Completion .

code 0 0

LI I T N OO T A AT I ) I O ) TR T R b

where

Word 0

Code is X'66' and bit 8 must be set.

Word !

P] is the error address parameter presence indicator

(0 means absent; 1 means present),

P3 is the buffer address parameter presence indica-
tor (0 means absent; 1 means present).

P P is the byte count parameter presence indicator
(0 means absent; 1 means present).

P is the byte displacement parameter presence in-
dicator (0 means absent; 1 meons present).

PIO is the completion type parameter presence in=
dicator (1 means present; 9 means absent),

F is an abort override indicator: 1 means do not
abort if errors are detected but no error address is
provided; 0 means abort if errors are detecfed and
no error address is provided,

Word Options

Error address is the address of the entry to the user
routine that will handle error conditions.

Buffer address is the word address of the user buffer

to be used in the I/O operation. Data is written
from this buffer,
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Byte count  is the size in bytes of the data record
(55 bytes maximum),

BTD is the byte displacement (0-3) from the word
boundary of the beginning of the data record.
If this parameter is omitted and the buffer address

parameter is included in the FPT, value 0 is os-
sumed for BTD.

Completion status  is the word wherein the system
posts the completion parameters for the request.

ALARM (initiates o system alam shutdown)

The ALARM call causes the system fo perform an orderly
shutdown. It hes the form

CAL1,7  oddress

where oddress points to the FPT shown below.

X'6A' Address
CT 23T T § 7T vy MY NG Y

where oddress points to a TEXTC message which will be
logged on the operator's console as the alarm message.

RECALARM (set post=shutdown routine entry)

The ALARM Receiver call specifies a post-shutdown action.
It has the form '

CAL1,7  oddress

where address points to word O of the FPT shown below.

word 0
X'69"  [b|f(0——0 Address
LB 2R AL S B IR AL T Ty T N T E IR YT
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optional (PO in word 0)

"1 0

- - o
TrrTrTTyiry mmmmm
optional (P1)

o] 0 Error address

© YV 2 314 5 6 770 9 lonluuuu‘lul‘iﬁﬂﬁﬂﬂuﬁzshvnnx:
where

Word 0

X'69' is the code for the RECALARM call.

REB =1 will couse the system to automatically
reboot aofter alarm processing is completed. In
this case, oddress is ignored.

Address is the address to which control will be
tronsferred when an alarm occurs. This transfer
occurs ofter CP-R alarm processing is completed.
A zero oddress will couse reset of the alarm od-
dress. Note that only one alarm address is active
per system and the alarm oddress must reside in
foreground private memory area.

Po is the parameter presence indicator (0 means
absent; 1 means present).
Word Options

P is the error oddress parameter presence indicator
(0 means absent; 1 means present).

Error oddress Is the location to retum to if errors
are detected in the request.

o



6. CP-R MEMORY MANAGEMENT

REAL MEMORY ALLOCATION
Real memory for CP-R is allocated at SYSGEN into o

number of partitions that foll into four distinct classes as
follows:

o CP-R System Memory

e Foreground Private Memory

o Foreground Preferred Memory

o Secondary Task Memory

Eoch class of memory consists of one or more partitions

whose boundaries and extent are established during the
SYSGEN process.

Memory partitions within a given class have certain com-
mon attributes:

1. They must begin and end on o page boundary.

2, Within themselves they occupy contiguous real poges.
3. They cannot be larger than 64 pages (32K).

4. They may not overlap another partition.

Note that the Secondary Task Memory Partition consists of
all of the real memory that is not explicitly allocoted to

another partition and therefore the 64-poge restriction does
not apply to this closs of memory.

An example of real memory allocation for o 64K system is
shown in Figure 8.

CP-R SYSTEM MEMORY

CP-R system memory is comprised of one partition starting
at memory location 16 (X'10') occupying a variable num-
ber of real memory pages sufficient to contain the fol low-
ing items:

e Spoce required for trap and interrupt locations.

® Space required for resident CP=R system pointers.

® Spoce required for resident CP-R system tobles.

® Spoce required for resident CP-R routines including
resident overlays.

® Space required for system potch area.
e Space required for CP=R temporary space pool.

® Space required for CP-R overloy area.

The layout of CP=R system memory is shown graphically in
Figure 9.

CP=R system memory is given a write lock of 11. Primary

and secondary tasks execute with a write key of 01 and 10,

respectively, aond thus are prevented from modifying CP=R
system memory.

FOREGROUND PRIVATE MEMORY

This CP-R class of memory is used exclusively by foreground
primary tasks. Foreground blocking buffers used by pri-
mary tosks may exist os a separate partition of foreground
private memory or they may exist as an orea within the first
defined foreground private memory partition.

If foreground blocking buffers are specified as a separate
partition then the restrictions governing portitions are in
effect. If they are defined as an area then these restric-
tions are not in effect.

The foreground mailbox is a special area within the fore-
ground private memory class. The foreground moilbox may
exist as a separate partition of foreground private memory
or it moy exist as an area within the first defined foreground
private memory partition.

If the mailbox is o separate partition, it is subject to the
restrictions ploced on memory class partitions. If it is an
area within the first partition of foreground privote mem-
ory, then these restrictions are not in effect.

Foreground private memory is given a write lock of 01.

FOREGROUND PREFERRED MEMORY

This class of memory may be allocated toneither primary or
secondary tasks. Primary tasks may ocquire memory pages
in this memory class only through explicit calls to CP<R
memory manogement routines giving the real memory od-
dress of the requested page(s)

Secondary tasks may ocquire memory pages in this memory
class by requesting virtua! to real address correspondence
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1. Secondary Task Memory is used for Foreground or Background Seconddry Tasks.

2, CP-R System Memory for use by CP-R only.

3. Foreground Private Memory used by Foreground Primary Tasks only.

4. Foreground Preferred Memory may be used by either Foreground Primary Tasks or Foreground Secondary

Tasks.

Figure 8. Exomple of Memory Organization for 64K System
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Figure 9. CP-R System Memory
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for a porticulor segment via the FIX option on the :SEG or
:PUBLIB commands when the task is linked with |OLOAD.,
In this cose the real page that has oddress correspondence
to the requested virtual poge must be defined as foreground
preferred memory.

Foreground preferred memory is given a write lock of 00
moaking it occessible from both foreground primary and
secondary tasks.

SECONDARY TASK MEMORY

All real memory not explicitly defined as belonging to
another memory class is called secondary task memory. All
memory greater thon 128K is secondary task memory and
there moy be pages of memory in the first 128K that fall
into this class

This memory is used exclusively for secondary tasks and
Public Libraries that are not used by primary tasks.

PRIMARY TASK MEMORY ALLOCATION

Primory tasks are allocoted contiguous recl memory at
IRUN or IINIT time from information contained in the
task lood module. If Public Libraries ore to be loaded
with the task, the memory that they require must be
available ot IRUN or !INIT time or the task load can-
not be completed.

More than one primary task load module moy be fooded
into o given foreground private partition, by issuing multi=
ple RUN or INIT calls, providing that memory residency
(as defined in the load module) conflicts do not occur.

Primory tasks moy acquire ond release memory poges in
foreground=-preferred partitions by using the GETPAGE and
RELPAGE function calls. The requested memory must be
ovailoble at the time of the call or the request is not com-
pleted. The memory acquired in this fashion does not be-
long to any named segment as such ond, therefore, cannot
be shared with any secondary task. It is considered private
to the requesting primary task.

The user must “remember" the poges he has acquired so that
he may release them when they are no longer needed.

The memory occupied by all tasks in a load module is re-
leased when any task in the lood module terminates.

VIRTUAL MEMORY ALLOCATION *

Eoch secondary task in CP-R has 128K of contiguous virtual
memory available, regordless of the size of the real memory
or of other users in the system. Some of this memory is
available directly to the task ond some is used for services
that the task requests. Figure 10 shows the fundomental
allocation of virtual memory.

SYSTEM VIRTUAL MEMDRY

System Virtual Memory (SVM) occupies virtual page 0
through virtual poge 47 and is divided into two separate
areas, the first of which (CP=-R) is common to all tasks,
and the remaining area (CP-R overlays) is task dependent.
SVM is given an access protection code of Read ond
Execute to prevent occidental destruction of critical sys-
tem data.

Virtual poges 0 through 47 are reserved for resident CP-R
routines. This orea is mapped one-for-one with real memory;
that is, there is oddress correspondence between rea! and
virtual oddresses.

One page of SVM is reserved for CP-R overlays. These
overlays are part of secondary task context and are used by
CP-R in providing certain system services to the user.

Note that the end of CP=R system memory does not neces-

sarily end ot the start of task virtual memory. Typically

there is space left over in system virtual memory (which is

always mapped one for one with real) that the user may
define partitions in at his discretion. This allows user

code to exist in both real and virtual memory if desired.

TASK VIRTUAL MEMORY

Task Virtual Memory (TVM) starts ot poge 48 (24K) ond
ends at poge 239 (120K) providing 192 pages (96K) of
virtual memory directly avoilable to each secondary task.
TVM is allocated, under user control, on o segment basis,
where a segment consists of one or more poges. Control is
exercised via o set of memory management operations which
provide for activation, deoctivation, overlay, and erasure
of segments,

“

RESERVED PAGES

Sixteen pages (poge 240 through 255) are reserved for system
use on behalf of the user. These poges are used for such
items as 1/O blocking/deblocking buffers, Looder tables,
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Figure 10. Virtual Memory Organization

debug tables, symb.l tables and other system information as
needed. The first 12 of t.ese poges (240-251) are job-leve!
poges and are shared by all tasks in that job. The remain-
ing four pages are private to each task.

ACCESS PROTECTION

System virtua! memory and uverlay area is alwoys marked
read and execute. Task virtual memory access protection

is controlled by the user on o segment basis. The reserved
pages occess protection is controlled by the system con-
sistent with the type of data involved.

Initially, oll poges in TVM that ure undefined or not octi-
vated are marked no-access, an attempt to reference these
poges results in trap conditions being returned to the user.

The user con control the access codes in TVM between 24K
ond 120K but cannot change access to SVM or the reserved
pages. On dispatching every task, the access codes for oll
TVM is initialized to assure that all memory is properly
protected.

SOFTWARE SEGMENTATION

The method of controlling the location of dota or instruc~
tions in virtual memory is by means of a software segmen-
tation scheme as follows:

1. The active memory ot any time is composed of a series
of segments under software control.

110 Software Segmentation

2. Eoch segment consists of an integral number of pages,
from one to @ maximum of 32 (the 32-page limit does
not opply to the root segment). These pages within
a segment are contiguous but there may be gaps in
virtual memory between segments.

3. Each segment is built by the Overlay Loader from one
or more relocatoble object modules (ROM:s) or library
routines.

4. Eoch segment is given a number ond a virtual memory
starting location os well os length ot linkage edit time.
This number, virtual location, and length remain with
the segment permanently.

5. Each segment must begin on o page boundary. Segments
may contain data, instructions or reserved space,or @
combination.

The segment is the smallest shorable unit of memory. Sev-
eral segments may begin ot the same virtual memory oddress
if desired, aond if so, result in their being overlay segments
for each other. Only one of these may be active at ony
one time, and the octive one is represented in the actual
hordware map ot execution time. Because each segment

is independent of other segments, any sort of overlay struc~
ture may be built; the user is not limited to o conventional
tree structure.



SEGMENT ACTIVITY

The segments of o task may be in one of two states relative
to thot task:

ACTIVE  The segment is in real memory and in the map

if the task is octive.

INACTIVE The segment is currently not available to the
using task. If the task is active, the segment
is not on the map.

The above states reflect segment activity relative toagiven
task. They do not, however, reflect the actual state of o
segment from a memory management standpoint. This comes
about because of sharability, initialization, and roll=in/
roll-out considerations.

For purposes of memory management, a segment has five
distinct states:

before any segment activation has occurred.
This state may also be reached if all tasks using
a segment have ERASED it.

This is a substate of ERASED. This state rep-

DEFINED
resents an empty segment, one whose contents
do not exist in the Load Module.

ACTIVE One or more tasks have ACTIVATEd the seg-

ment. The segment contents exist in real mem-
ory and in the mop of any active using task in
which the segment is octive.

INACTIVE The segment contents exist in real memory; the
segment is not active to any using tasks; and all
using tasks have not erased the segment.

ROLLED-
ouT

The segment contents exist in the roll~out file.

Table 15 shows the transition operators and their effect on
a segment relative to o task. Figure 11 shows the possible
state tronsitions of a segment.

Table 15. Segment States Relative to a Task

Segment Active

Activates requested segment from Load
Moduie if segment state is ERASED,
from memory if segment state is IN-
ACTIVE, from roll-out file if segment
state is ROLLED OUT. ERROR if over-
lopping segments in virtual memory.
If ACTIVATE is to DEFINED segment,
real memory for the entire segment is

ERROR

Causes segment to be made inactive
to this task. Actual segment state may
or may not change depending on shar-
ability. CAL or FPT may not be in
segment that is being deactivated.

Segment contents may be lost (real memory released) depending on sharability.
Segment remains inoctive to calling task but segment state may chonge to

ERROR if segment state isnot DEFINED.
If page request to DEFINED segment
acquires real pages and makes the seg-

Acquires real memory.

a

ERASED Segment contents do not exist in real memory
but may be found in the tasks' Lood Module
(LM). This is the initial state of o segment
Segment State
Operation Segment Inactive
ACTIVATE
acquired.
DEACTIVATE ERROR
ERASE
ERASED or DEFINED.
GETPAGE
ment ACTIVE to the calling task.
RELPAGE ERROR

Releases real poges. If all real pages
in the segment are released the segment
is marked inoctive to the task and the
segment state is either ERASED or
DEFINED based on initial segment state
when looded.
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Figure 11.

SHARING SEGMENTS

The user may specify to the Overlay Looder that certain
segments are fo be shared between using tasks. A segment
is system level if it is shared by two or more tasks within
different jobs. A segment is job level if it is shared by two
or more tasks in a job. A segment is task level if used ex-
clusively by a single task. Segments ore given numbers
(by the user) thot are used as parameters on CP-R service
requests to manage the segment. Numbers need not be
unique between jobs if o segment is defined by the user as
job level. System level segments numbers must be unique.
. Public Libraries are system level segments that are man-
aged by CP=-R on behalf of the user.
I o

. 'b
S 2y
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Segment States

Segments thot are job level may only be used by tasks within
a given job. System level segments may be used by any task
in the system. An exomple of system level sharing are
Public Library segments.

If all tasks sharing o segment terminate or eraséuit, it is
erased. Therefore, the user must never aliow all using
tasks to erase a segment if the contents are to be perma-
nently maintained. In this case, it is rolled-out (if real
memory is needed) when it is not active to ony task, and
is rolled in if it becomes octive again.

A system level segment is also erased if all using tasks within
the using jobs terminate, or erase it.



Access protection for sach segment is specified by the user
through controls provided by the Overlay Looder. Seg-
ments may be given any one of the following types of
protection.

No Access

Reod Only

Read and Execute
Write, Read, or Execute

The given protection type applies to all pages in that seg-
ment on a permanent basis, that is, CP-R does not pro-
vide services to dynamically change the segments occess
protection. :

SECONDARY TASK STRUCTURES

A mapped secondary task in CP-R is synonymous with a file
which contains a header and o lood module consisting of
one of more segments. Load modules, when read into core
memory and executed, become secondary tasks. The lood
module is written by the Overlay Loader (OLOAD) which
inputs control cards, ROMs, PUBLIB linkoge controls, etc.;
performs all oddress resolution; develops absolute core
imoges; and writes them on disk. It also writes the load

module header which contains oll control dato reqv;ired at
INIT time to lood and execute the task.

+

.

In order to understand the input options to OLOAD, the
user must understand Memory Management in CP-R.

The availability of o memory map on Sigma 9 and use of
virtual memory allows more flexibility in structuring over-
laid programs.

Figure 12 illustrotes a program with a conventional tree
structure and an olternate structure, non-overlaid in virtual
memory. The latter structure, if looded in real memory,
preempts large areas of real space which may be required
by other tasks when activated. Such a structure for rea!
memory programs is therefore not desirable.,

Use of the linear tree structure is ideal .for reentrant pro-
grams in virtual memory. Those segments that contfain re-
entrant code may exist in core only once, and may be
shored by multiple tasks thot are simultaneously active.
The ACTIVATE and DEACTIVATE calls affect only the
status of a segment with respect to the calling task, There-
fore, each task has o unique list of segments that must be
core resident and CP=R assures that it is only given execu-
tion control when all its active segments are in real memory.
The total real memory required for the combination of tasks
at any instant may be greater than available. In this case,

—
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Figure 12. Tree Structure Options
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the lowest priority task is made inoctive and its segments
are rolled out to free real memory poges. These poges are
then available to satisfy the higher priority tasks' require-
ments. When enough core is available for the rolled-out
segments to be returned, the inactive tasks are dispotched
and allowed to complete.

LINKING A PROGRAM IN REAL .

VERSUS VIRTUAL MEMORY

The utilization of memory oddresses by a program is largely
identical in real and virtual memory with the characteristics
shown in Table 16.

Table 16. Real and Virtual Memory Progrom Linkage

Real

Virtual

Range is O to last real memory address.

Range is 0-128K.

Access beyond 128K requires real extended oddressing.

Simultaneous access of over 128K words is not possible.

CP=R monitor and services use some portion of real
memory which is only available to the user as "read"
or "“read and execute".

CP-R monitor and services use some portion of virtual
memory which is only available to the user as 'read' or
'read and execute'.

Real Public Libraries lood into fixed real oddresses as
established when PUBLIB is OLOADed. User must not
use this real space for any other purpose if he ever
executes with the PUBLIB loaded, even if he doesn't
call it.

Virtual Public Libraries load into fixed virtual oddresses
os established when the PUBLIB is OLOADed. User must
not use this virtual space for any other purpose if he uses
the PUBLIB. If he doesn't use the PUBLIB, he may use
the virtual space.

Segments that are loaded into the same area in real
memory cannot be simultaneously resident. The user
is responsible for explicitly loading segments (by
use of SEGLOAD) prior to using them and assuring
that his iogical flow ond overlay structure are
consistent.

Segments that are loaded in the some orea of virtual
memory can not be simultaneously in the mop. The user
must continue to do explicit ACTIVATES and properly
structure logical flow and physical layout.

Segments that are loaded into unique real areas of real
memory can be simultaneously resident and are always
available for use once loaded via SEGLOAD.

Segments thot are looded into unique areas of virtual
memory can be simultaneously resident, i.e., will use
unique real poges. Availability in real memory ond pre-
sence of the pages in the map are controlled via explicit
system calls ACTIVATE, DEACTIVATE and ERASE.

The memory required for a segment is always avoilable
since it is acquired at task initiation as o part of the
contiguous space in the private partition.

The core required for the segment must be acquired when
the segment is octivated, and is released when the segment
is erased or rol led-out.

Segments are reloaded from the lood module on
SEGLOAD.

Segments are rolled-out and rolled=in from the disk as
they ore DEACTIVATED and ACTIVATED; therefore, can
be modified during execution. They are relooded from
the lood module on ACTIVATES after ERASES.

User tasks linked such that they overlap in real memory
cannot execute simultaneously. The user must carefully
plon his recl memory utilization within the private
partition.

User tasks linked to overlapping virtual oddresses can be
executed simultaneously on different tasks. That is, each
task is completely independent of other tasks, except for
PUBLIB or shared segments.
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LIKING A PROGRAM USING SIMPLIFIED
MEMORY MANAGEMENT

Secondary tasks moy not use the SEGLOAD service, ond
may not access memory addresses which are not in an active
segment. However, the FORTRAN SEG LOAD subroutine
uses the SEGLOAD service, as do many progroms written
for use under Xerox RBM, from which CP-R developed. RBM
programs also could use memory beyond their active seg-
ments. To support these as secondary tasks, o “Simplified
Memory Management” (SMM) program structure has been
provided. In this structure, the progrom, although secon-
dary, is ollowed to use the SEGLOAD function, ond may
occess any address in a range determined when it is initiated;
but it may not use any memory management services,

"Fora background program, the accessible address range starts

ot the beginning of the progrom and continues for the num-
ber of poges specified by the BMEM value. This value
defaults to 32, but may be set both at SYSGEN aond by
operotor key-in. Certain low-core locations ore set to
point ot interesting locotions in this ronge: K:BACKBG
(X'140') points to the start of the range, K:BCKEND
(X'141') points to the end of the ronge, ond K:BPEND points
ot the first word post the end of the program as linked. This
means that K:BPEND ond K:BCKEND define an area which
may be used as scratch storoge.

For o foreground program, the range starts at X'6000' and
extends for o number of pages defined in byte zero of cell
K:FSMM (X'217'). This value may be set only by re-
assembling the SYSGEN processor,

A program with SMM structure is treated by memory man=
ogement as only two segments, which are always active.
(The user, however, deals with the segment structure de-
fined when the program was linked.) One of these segments
covers the entire progrom as it was linked. The other covers
the virtual addresses between the end of the progrom and
the end of the accessible range described above. Since
these segments ore always active, the program will be rolled
out whenever there is not enough secondary task memory
for its entire accessible oddress range available at its
priority.

MEMORY MANAGEMENT SYSTEM CALLS

Memory management system calls may be made only when
o user has been given control as follows:

1. The bockground or foreground loader has transferred
control to the user's stort address.

2. The user's centrally connected primary task has been
given control upon the occurrence of the associated
interrupt,

The function calls are as follows.

ACTIVATE This function call activates the .specified
segment. The call has the format: J

CALl,7 oddress
where oddress points to word 0 of the FPT shown below:

word 0

X'52 %0———0 Segment number

O 31T s € le v nnT: Bl I EEL IR AaFa P S

optional (PO in word 0)

"|0— 0{%|0 0

-

0 v 2 dTa e e v iz bW Lle TR ITT 20 2T N

optional (P1)

0 0

Error address

V23T 50 T8 Y G2k e e TN w o

optional (P10)

Completion
Code 0 0
ST T IE T n a h rortTrTh PEINRRNIN
where
Word 0
X'52 is the code for the ACTIVATE call,
Po is the porameters presence indicator (0 meons

absent; 1 means present),

Segment number identification of the user's segment,

Word Options

Pl is the error oddress parometer presence indicator
(0 meons absent; 1 means present).

P is the completion code parameter presence in-
dicotor (0 meons absent; 1 mBans present).

F7~ is the obort override indicator. If set, control
will be returned to calling instruction + 1 if errors
are detected and no error address parometer hos
been provided.
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Error oddress is the location to return to if errors
are detected. :

Completion code  will be posted by the system
indicating the outcome of the service.
DEACTIVATE This function call deoctivates the speci-
fied segment. It has the format:
CAL1,7 oddress

where oddress points to word 0 of the FPT shown below.

word 0
X'53'  {slo ——o0 Segment number
e AT RN AL BRI B RS AR AT I L -2 - LE 1 O O A RN

optional (PO in word 0)

*lo 0(%l0 ol

T T T e T B I B u B R T AR RN EDRNERDABRR X

optional (P1)

0 0 Error address
R B AT A AL A B R R T A A - 1R R R AL 2 k]
optional (P10)

ompletion

Code |° 0

T T T T T T T U Et e T R R T T i e T TR YT
where

Word 0

X'53 is the code for the DEACTIVATE call.

PO is the parameters presence indicator (0 means
absent; 1 means present).

Segment number identification of the user's segment.
Word Options
l’l is the error address parameter presence indicator

(0 means absent; 1 means present).

P is the completion code parameter presence in-
dicator (0 means absent; 1 means present).

is the abort override indicator. If set, con-
trol will be returned to calling instruction + 1 if

errors are detected and no error oddress porameter
has been provided.

Error oddress is the location to return to if errors
are detected.

Completion code  will be posted by the system in-
dicating the outcome of the service.
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ERASE This function call erases the specified segment.
1t has the format:

CAL1,7 oddress

where address points to word O of the FPT shown below.

word 0
X'54' "|0——0 Segment number
I B IR AL AR LR BRI B2t R iR R LR R AL R
optional {PO in word 0)
o 0}%!0 0l%
143 374 5§ & 710 9V 1213 w 5l 17 8 1 M 25 3
optional (P1)
0 0 Error address
T I eI e T T RN DB U T BB D ED RS B RE XN
optional (P10)
ComgLeerion 0 0
12 314 § ¢ 7189 12 13 W » ] ¥
where
Word O

X'54° is the code for the ERASE call.

P is the parameters presence indicator (0 means
absent; 1 means present).

Segment number identification of the user's segment.

Word Options

Pl is the error address parameter presence indicator
(0 means absent; 1 means present).

P is the completion code parameter presence
indicator (0 means absent; 1 means present).

F is the abort override indicator. If set, con-
trol will be returned to calling instruction + 1 if
errors are detected and no error address porameter
has been provided.

Error address is the location to return to if errors
are detected.

Completion code will be posted by the system in-
dicating the outcome of the service.
-
GETPAGE This function call gets poges of memory for
the specified segment. If the segment is not octive, it is
activated. The call has the format:
CAL1,7 oddress

where oddress points to word 0 of the FPT shown below.
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word 0

X'57' 1{0 OI Segment number
LR R A X IR AL

word 1

*lo—or mlo rlo 3
LR AR BE BRAL) ] l

optiona! (P1)

0 0 Error oddress

TT YIS YT T e T e Fx1 T

required (P6)

0 O’ VPN low
L r] 1 1

required (P7)

0 VPN high

P2 31 5 67709 1 g

optional (P10)

Completion
nge 0 0

T 2304 5 ¢ 778 ¥ 1 |

where
Word 0

X'57 is the code for the GETPAGE call.

Segment number identification of the user's segment.
Word 1
P is the error oddress parameter presence indicator

(0 means obsent; 1 means present).

P 0 is the completion code parameter presence in-
dicator (0 meons absent; 1 means present).

F. is the abort override indicotor. If set, con-
trol will be returned to calling instruction + | if

errors are detected and no error address porometer
has been provided.

Word Options

Error oddress is the location to return to if errors
are detected.

VPN low s the virtual poge number of the lowest
poge requested. This is the high order 8 bits of
the 17 bit virtuol memory address of the poge.
VPN low is set equal to VPN high + 1 on comple-
tion of the service.

VPN high is the virtual poge number of the highest
page requested. This is the high order 8 bits of
the 17 bit virtual memory address of the page.

VPN high is set equal to VPN high + 1 on
. -completion of the service. -

v

Completion code  will be posted by the system in-
dicating the outcome of the service.

RELPAGE This function call releases pages of memory
from the specified segment. If all poges ore released, the
segment is erased. The call has the format:

CAL1,7 oddress

where oddress points to word 0 of the FPT shown below:

word 0
X'58' 110 0 Segment number

¢V 2 31a 3T N
word 1
1|o—o]1}1 jolo[4fo o[>
')3"4,07"151"\2““ 1 3 Ell
optional (P1)
0 0 Error oddress

't n
required (P6)
0 0] VPN low
required (P7)

0 Ol VPN high '

optional (P10)

Completion
CP e 0

4 1

where
Woed 0
X'58' is the code for the RELPAGE call.

Po s the parometers presence indicator (0 means
absent; | means present).

Segment number  jdentification ofthe user's segment.
Word 1

P, s the error oddress parameter presence indicator
(0 means absent; 1 means present).

P‘ is the completion code parometer presence in-
dicator (0 means absent; 1 means present).
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is the abort override iIndicator. ' If set, con-
trol will be returned to calling Tnétruction + 1 if
errors are detected ond no error address parometer
has been provided.

Word Options

Error address is the location to return to if errors
ore detected.

VPN low is the virtual poge number, plus one, of
the lowest page to be released. This is the high
order B-bits of the 17-bit virtual oddress of the
poge. VPN low is set to VPN low, minus 1, on
completion of the service.

VPN high is the virtual page number, plus one,
of the highest page to be released. This is the
high-order 8-bits of the 17-bit virtua! oddress of
the page. VPN high is set to VPN low, minus 1,
on completion of the service. ’

Completion code  will be posted by the system in-
dicating the outcome of the service.

LOCK _ This function call locks all octive segments in
the task in core memory inhibiting roll-out for the colling
task. It has the format:

CAL1,7 oddress
where oddress points to word O of the FPT shown below.

word 0

X'55 %l 0 0
T T I3 sTITs O

optional (PO in word 0)

"o o[%l0 ol
T 23148 38710 ¢ 4 1 1
optional (P1)
0 0 Error oddress
’ 3 70 R v » 1
optiona!l (P10)

letion
C°'EP°d e 0 0

LR R AT I an At B BB R R R A R BIR R R R RAL BB B
where

Word 0
X'55'  is the code for the LOCK call.

l’0 is the porameters presence indicator (0 meons
absent; 1 means present).
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Word Options

P‘ " lIs the ecror oddress porometer presence ‘Fndicufor
_(0 means absent; 1 means present).
PIO is the completion code porometer presence in-
dicator (0 means absent; 1 means present).

F7 is the abort override indicator. If set, con-
trol will be returned to calling instruction + 1, if
errors are detected and no error address parameter

has been provided.

Error oddress is the location to return to if errors
ore detected.

Completion code  will be posted by the system in-

dicating the outcome of the service.

UNLOCK This function call unlocks oll segments in
the task and makes them candidates for roll out. It has the
format:

CAL1,7 oddress

where address points to word O of the FPT shown below.

word 0
x'56- 'oo 0
07 2 3la 3¢ 718 W TR 13 1510 N

optional (PO in word 0) )

"lo [0 ol
O 1P 2 3Ta 5 @ J08°% 1 1518 17 W k) 1
optiona!l (P1)
0 0 Error oddress
4 [ L} - ] ¥
optional (P10)
Completion
Code (1] 0
3 T T R T T R R T W R TS BN BN O T
where
Word 0

X'56' is the code for the UNLOCK call.

Po is the parameters presence indicator () means
absent; | meons present). -

Word Options

P, s the error oddress parometer presence indicator

(0 meons absent; 1 means present).

Pio 18 the completion code parameter presence in-
dicator (0 means absent; 1 means present).



F7 is the abort override indicotor. If set, con-
trol will be returned to colling instruction + 1 if
errors are detected and no error address porameter

has been provided. . :

Error address is the location to return to if errors
ore detected.

Completion code  will be posted by the system in-

dicating the outcome of the service.

PREFMOUOE This function coll, available only to fore-
ground tosks, is used to control the availability of fore-
ground preferred partitions. When the function call is
executed, all pages in the specified preferred partition
that have not been acquired by a tosk will be released
{relecse mode) to the free poge pool (STM memory) or oc-
quired from the free poge pool (recover mode). The call
has the format:

CAL),7 oddress
whese oddress points to word 0 of the FPT shown below:

word 0

~
S e TR
T 2 314 5 6 778 ¢ W tiIli213 M 15T U W @2 O 1

optional (PO in word 0)

tlo ol%0 1] |
0 Y 2 T4 5 & 706 9 W 1111213 ¥ 35Tk 17 18 W] ] 1
optional (P1)

Q———0 Error address

0 1t 2 314 5 & 710 ® 0 N2 1316 1518 17 N0 nInznua’ubhElﬁﬁiil
optional (P10)

Completion 0

Code
T T T R T T T T T W T N E R T YT

where
Word 0
X'50' is the code for the PREFMODE coll.

I’o is the porometers presence indicator (0 meons
absent; 1 means present).

- MODE  is 0 if operation is the recover STM pages
and is 1 if operotion is to release the portition
to STM. i

Portition Base Address is the storting oddress of the
preferred portition that the operation is to offect.
If this field is zero the operation will toke place
on all preferred partitions.

Word Options

P‘ is the error oddress porometer fruonce indicator
(0 means absent; 1 meons present).

PIO is the completion code parameter presence in-
dicator (0 means absent; 1 means present).

F.

7 is the abort override indicator. If set, con-

trol will be returned to calling instruction + 1 if

errors ore detected ond no error address parameter
hos been provided.

Error oddress is the location to return to if errors
are detected.

Completion code  will be posted by the system in-
dicating the outcome of the service.

RO I.I.-OII'I'II?LL—II

Roll-out and roll~-in of mapped secondory tasks is performed
automatically by CP-R as demand for memory resources
varies. The roll-out process is controlled on a segment
basis with selection of segments to be rolled-out based on
segment state, number of tasks shoring the segment, ond
the priority of the using tasks.

The selection algorithm is constructed such that there are
nine distinct levels of roll-out. Within each roll-out level,
selection of candidate segments is based strictly on the
using tosk priority; that is, low priority segments will be
selected before higher priority segments.

The advoncement of roll-out level is controlled by two
foctors:

1. Roll-out will be stopped when a sufficient number of
memory pages have been acquired to satisfy the highest
priority memory request.

2. Roli-out will be stopped when the highest priority
memory request would require that active segments of
@ task of equal or higher priority be rolled out (with
the exception of tosks on long-wait).

The roll-out levels are presented in Toble 17. When level 9
is reached the message "MEM SATURATED" is output on the
OC device and the system will wait for o chenge in memory
status. -

Roll=in of segments that were active when rolled out is per=
formed in priority order. Thot is, highest priority seg-
ments will be rolied in first. Roll=in of segments that were
inoctive when rolled-out is done when an ACTIVATE coll
is issued for the segment. In this cose the roll-in will be
done at the priority of the requesting task.
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Table 17. Roll-Out Levels

Teble 17. Roli=Out Levels (cont. )

Level Segment Selection - {ovel - - Segment Selection
L Background inactive segments. 5 Normal task's inactive segments.
2 Long-wait task's inactive segments. 6 Overloy poges.
7 Sackground active segments.
3 Long-wait task's active segments. 8 N ! task's active nts..
4 Requesting task inoctive segments. 9 Memory saturoted,
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~ 7. ASYNCHRONOUS OPERATION CONTROL

Asynchronous operations consist of independent events that
con take place concurrently with tesk execution. The
ovailable asynchronous services and their interface with
an executing task are more fully defined in Appendixes H
ond I, "Job Management” and "Task Management”. The
monitor functions that may operote on these asynchronous
services are described below.

CHECK COMPLETION

CHECK The CHECK function tests the type of comple-
tion of an asynchronous operation Initiated by o no-wait
request. The user specifies addresses, which ore entries to
his routines, that hondle error and abnormal conditions.
At entry, register 10 contains the error or abnormal code
as detailed in Appendix N. Background users may take
odvantage of the stondard system handling of the error and
abnormal oddress in the FPT. The action token by the sys-
tem in this cose is olso detailed in Appendix N. Fore-
ground users must provide both error and cbnormal oddresses
when checking (CHECK, no-woit) requests.

Users may specify a CHECK with no-wait by including o
busy address in the FPT. This oddress is taken (with the
oddress of the location following the CHECK CALI1 in
register 8), if the CHE CKed operation is not complete. If
no busy address is included in FPT, the CHECK function will
wait for completion before taking the appropriate action.

The CHECK function (through its own FPT)oddresses o DCB
or an FPT, depending upon whether the request was Type |
or Type II. The FPT associated with a request is addressed
if the request was Type 1l and the completion parameters
were posted in the FPT by the 1/0 system. A DCB is ad-
dressed if the request was Type I and the completion poram-
sters were posted in the DCB.

For non=I/O operations, the CHECK request always od-
dresses on FPT.
The CHECK function call is of the form

CALlY, 1 oddress

where address points to word 0 of the FPT shown below.

word 0

o x29 o 0| DCB or FPT oddress

T T IS T e NPT VB nie B w BT ] £ i
word 1

'.',Hc 0’40 050 o/%

T2 31e S 4718 F 1 » t t

optional (P1)

0 0 Error oddress
optional (P2)

0 0 Abnormo! oddress

L N TR B IR A NN B SRR v T
optional (P3)

0 0 Busy address
’ T‘HWW ) T ]
where .
Word 0

X'29' s the code for the CHECK function.

DCB or FPT oddress  is the address of the DC8 of
FPT where the completion status is posted. Pyg
determines whether this field contains o DCB or
FPT oddress.

Word !

Py is the eror address parameter presence indicator
(1 meons present; 0 means absent).

Py is the abnormal address porameter presence in-
dicator (1 means present; 0 means acbsent).

Ps is the busy oddress parometer presence indica-
tor (1 means present; 0 means absent ),

Pio s o bit indicating whether ¢ DCB or FPT is ad-
dressed (0 means DCB; 1 means FPT).

FO is the long wait indicator; makes secondary task
a prime candidate for roll-out.

F7=1 specifies on abort override (retum to next in-
struction) if an error occurs.

Word Ogions

Error address is the oddress of the entry to the
wer's routine that will hondleserror conditions.
-

Abnormal oddress I the oddress of the entry fo
the user's routine thot will hondle abnormal
conditions.

Busy oddress Is the oddress of the entry to the

user's routine that will handle the “request busy"
conditions.
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SELFPT m.'ﬂ. Omdma) _.A' RLTE AT o,

" This function forces premature completion and/or eborts
the request to the greatest possible extent. This function
is of the form
CAL),7 oddress

where oddress points to word 0 of the FPT shown below.

word 0 _
| X477 |0 0 DC8 or FPT address
llllll!lrlwfmm

word 1

Ple
12
LR

5o 01%|o ol%
R |

L ALIR IEIRALIR

optional (P1)

0 0 Error address
optional (P2)
0 0 Abnorma! oddress
T ITT T T R TIT T ™ y
optional (P3)
0 0 Busy oddress
where
Word 0
X'47* is the code 1o call DELFPT.

DCB/FPT address s the location of the FPT (DCB
in Type 1 1/O only) with which service was origi-
nally requested.

Word 1

P' indicates the error address is present.

Pz indicates the abnorma! address is present.

P3 is the busy oddress parameter presence indicator
(1 means present; 0 means absent).
P indicates either the FPT or DCB address in

10 word 0 (1 means FPT; 0 means DCB).
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15t Fy . indicates that if an optional error and abnoria!

-

oddress is reached but wos not provided, retum is
to the next imtruction versus abort,

Word options

Error address h the address where all non-1/0
errors exit, plus any 1/O errors of the FPT error
address class.

Abnormal oddress is the retum location for FPT
abnomal! oddress /O errors.

Busy address is the oddress to return to if the ser-
vice being checked is not complete.

If the FPT or DCB oddress provided does not have o service
outstanding, the FPT or DCB is not altered in any way and
the service normal, error, or cbnommal exit is token, based
on the lost completion in the FPT/DCB whose service is
being deleted.

If the service is still in process, it will be processed until
a wait condition occurs.

1f P3 = 1, o busy oddress is provided and will be taken.
The user must issue another CHECK or DELFPT later.

If P3 = 0 and the service being checked is not one thot ean
legally be waited for, the task is aborted. Otherwise, the
task will wait for the service to be completed, at which
time the exits described below will apply.

If the completion was normal (completion code = 01), the
status ond any feedbock data will be stored per the original
FPT, ond the next instruction exit will be taken.

_ I the completion was in error (on 1/0 services, those con-

ditions taking the FPT error exit; on all other services, ony
nonzero completion code), the status and feedback data
will be stored per the original request FPT. R8 will be set
to the DELFPT CAL+1. Byte O of R10 will be set to the
error code. Bytes 1-3 of R10 will be set to on address; to
the DCB oddress if the request was for 1/0; to the request
FPT address if the request was another service.

If on error address wos provided on the DELFPT FPT, con-
trol will be retumed to it.

I no error address was provided but Fy = 1, the normal exit
will be taken.

If no error address was provided and F7 = 0, the callers task
will be trapped to the BADCAL trap (X'50').

¥ on dbnormal 1/0O completion occurred, the logic is os

above using the abnormal address parometer. That is, the

original FPT is completed, RB and R10 are set and the users
abnormal oddress is given control. If the obnormal address
is not present, return is to the Instruction following the

DELFPT call with R8, R10 unchanged.



Tasks must provide o busy address, on DELFPT of services
for which walt is lllegal. Requests without a busy address
by o sk will couse the caller o be tfrapped.

Fields in the original request FPT which will be stored on
completion are the completion code (optional) ond data
from the data area (optional).

Service requests should be deleted only once after they
are completed. If a busy oddress is provided and CP-R exits
fo It the service is still in process. Once o normal, error,
or abnormal exit is taken, the service hos been deleted.

Services can only bedeleted by the original requesting task
or another task in the same lood module. The quiescing
of the service ond removal from the system will vary as
o function of the activities in process. Waits may occur
in order to bring the request to a controlled termination.
The busy address will be used if provided when o wait
is encountered.

Multiple, simultaneous deletes of a service by more than
one task cannot be allowed. This has the following
significance:

e A CHECK or DELFPT on o service which wos requested
with wait will couse o busy return (if provided) or trap
(no busy retum is provided).

® A CHECK or DELFPT on a service which is in CHECK,
DELFPT, or TEST processing by another task will cause
o busy return (if provided) or a trap (no busy retum
provided).

These conditions can be avoided by proper coding of
CHECKs and TEST calls, or by only allowing one of the
tasks to do all checks and/or tests.

If o task does a service request without wait using an FPT
in registers, the register content must be the same at check
time as it was when the service wos requested.

WAITALL This function call allows a task to wait until

all previously requested no-wait services have completed.

H has the form
CALL,7  oddress

‘where oddress points to word 0 of the FPT shown below:

Word 0
of x40 |%o 0
¢ 1 2 314 5 & 710 L] () ] 3N

‘optional (PO in word 0)

" 150 D{% 0 ——0

- 7} Dl K1l
optional (P1)

0 0 Error oddress

T % B 3

optional (P2)

0 0 Abnormal eddress
: N 0] Y Ve mﬁ'fmmmwm
where

Word 0 :

X'40'  is the code identifyingthe WAITALL function.

PO is the word-1 parometer presence indicator
(1 indicates present).

P indicates the error address is present .

P2 indicates the abnormal oddress is present.

FO  is o long-wait indicator, making a secondary
task a prime candidate for roll=out.

Error oddress  is the address where all non-1/0 errors
exit, plus any 1/O errors of the FPT error address
class.

Abnormal address Is the return location for FPT ab-
normal address 1/0 errors.

If any previously requested service is complete, o CHECK
will be performed; that is, the completion code and data will
be moved fo the originally requested FPT. WAITALL will
return only if it hos checked and deleted oll outstanding
services.

Tasks cannot use WAITALL if any previously requested service
cannot legally be waited upon. WAITALL will wait for oll
services requested by any task in the caller's load module.

If any of the "checked " services completed in error, registers
8 ond 10 will be set as shown in Appendix N and the return
will be to the specified error or abnormal address in the
WAITALL FPT. If any of the services completed in error and
the error oddress is not present, the task will be aborted.
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WAITANY This function call aliows a task to walt for
any previously requested service fo complete. WAITANY
has the formot )

CALY,7 oddress
where oddress points to word 0 of the FPT shown below.

Word 0
l x4  folo——o0 FPT or DCB address
T TN ; ;
optional (PO in word 0)
\W[2| 0 04'., 0 0
T TSI e T ¥
optional (P1)
0 0 Error oddress
optional (P2)
0 0 Abnormal address
‘ 3 TS % T 7
where
Word 0

X'41 is the code identifying the WAITANY
function.

Po is the word=1 parameter presence indicator.

FPT or DCB oddress  is the field where WAITANY
returns the address of an original service-request
l , FPT or DCB (for type 1 1/0) which has been com-
pleted and checked. If FPT or DCB oddress is
zero on return from WAITANY call, no outstand-
Ing requests were found.

Word options

PI indicates the error oddress is present .

P2 indicates the abnormal oddress is present .

Fo is the long-wait indicator, making a secondary
task o prime candidate for roll~out .

Error oddress is the oddress where oll mn-VO.
errors exit, plus any 1/O ervors of the FPT error
address class.

Abnormal oddress  Is the return location for FPT ab-
normal oddress 1/0 errors.

¥f any service is complete, o CHECK will be performed;
that Is, the completion code and data will be moved to
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the original request FPT. WAITANY will then return 1o the
caller. The address of the FPT that was checked Is stored
In the WAITANY FPT, ' .

K the “"checked” service completed in error, registers 8
and 10 will be set as shown in Appendix N and the return
will be fo the specified error or abnormal address in the
WAITANY FPT.

If no services are complete, WAITANY will not return con-
trol until ot least one service has completed. WAITANY
will return control immediately If no service requests are
outstanding .

Tasks may not use WAITANY if all previously requested
services cannot legally be waited upon. WAITANY will
wait for any service requested by any task in the caller's
load module .

Services originally requested using FPTs in registers will
give unpredictable results on WAITANY, °

TEST  This function call allows a task to test if any pre-
viously requested services have completed. TEST is like o
WAITANY which never WAITS but always refurns control to
the user. This function call has the format

CAL1,7  address
where address points to word 0 of the FPT shown below.

Word 0
X'42' %0 0 FPT or DCB oddress
$TTIC TSR T T

optional (PO in word 0)

l't {0 0
¢V 23145 6 718 ¥ 1 » 1 n
optiona! (P1)
0 (1] Error address
optional (P2)
0 0 Abnormal oddress
-

where

Word 0

X'42' is the code to call the TEST function.

Py s the word-1 parameter presence indicator
(1 indicates present).




FPT or DCB address s the field where TEST returns
the oddress of an original service-request FPT or
DCB (for Type 1 1/0) that has been completed and
checked. If FPT or DCB address is zero on return
from a TEST call, none of the outstanding requests
ore completed.

Word options
P Indicates the error address is present.
1

P2

Error oddress  is the address where all non=1/0 ervors
exit, plus any 1/0 errors of the FPT error address
class.

‘Indicates the abnormal oddress Is present .

Abnormal address is the return location for FPT ab-
normal oddress 1/0 errors.

¥ a service is complete, @ CHECK will be perfarmed; that

. is, the completion code and data will be moved to the

original request FPT and the oddress of the FPT that was
checked is stored in the TEST FPT. If no service is com-
plete, TEST will return control immediately and the FPT ad-
dress field in word 0 of TEST FPT will be zero.

If the "checked service completed in error, registers 8 and
10 will be set os shown in Appendix N and the return will be
to the specified error or abnormal oddress in the TEST FPT,

TEST will check any service requested by any task in the
caller's lood module.

Services originally requested using FPTs in registers will
give unpredictable results on TEST.

'S ¥ )
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The CP-R Debug monitor service provides the foreground
ond background (batch stream) user witha vursatile set of
commands thot allow the user to modify, examine and con-
trol the execution of a job. Both primary and secondary
tosks may use the debug service; however, only one task
per job can hove debug control ot any given time.

The Debug monitor service consists of o set of CP=R over-
lays that are cclled to perform the requested Debug func-
tions. Debug control of o task in a given job can be
established by any of the following:

o Debug system call.

o Debug Key-in.

o Debug option on INIT system call, key=in or con-
trol command.

e Debug option on RUN system call.
o Debug option on IRUN control command.

Control of Debug is through o set of operational labels as-
signed to the devices that will be used to input commands
ond output dumps, snapshots, etc.

These operational labels are given default assignments ot
SYSGEN time but the user is responsible for establishing
the appropriate assignments in the JOB to be debugged.

Debug has provisions for accepting an unsolicited interrupt
or break function that allows the user to interrupt or break
out of the task being debugged and to give control to debug.
Two methods are provided for this feature. At SYSGEN
time the user may essociate on external interrupt with akey-
board printer (TYxxx device type). When one of these
interrupts is received, Debug will associcte the interrupt
with @ JOB using the specific keyboard printer end will
cause any task that has Debug control to retum to Debug
for input.  For primary tasks this econtrol break function
only occurs when the task is returning from o monitor ser-
vice call, For secondary tusks, contro! can be returned
to Debug ot any time.

The second method of causing thisbreak function is fromthe
operators console by using the BREAK key~-in.

DEBUG CALL

The Debug monitor service may be invoked by execution of
the following monitor service eall.
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DEBUG This call will establish Debug control in the
nomed task. The call has the following format
CAL1,7  oddress

where address points to word 0 of the FPT shown below.

word 0
x'65' 110
LN BN TR B I AL B g T =
word |
hof3 s jo—o[ifhll 0 : ol

T2 374 § ¢ 718 ¥ e W UTe 1 »
optional (P1)

0 0 Error oddress
T T TR NI G oty 7 £ 3T
optional (P3)

Task nome
optional (P4)

Task name

4 2 - 1. ) s kL

optiona! (P10)

Completion 0 0
.12’T4e!07l U N
optional (P11)

Job nome
1 [ 1 » 1 T
optional (P12)
Job name
4 [} 1 [ I
where
Word 0 1
X'65' is the code to initiate the call.
Word 1
P is the error address parameter presence indicator

(0 means absent; 1 means present).




P3-Py are the task nome parometer pr.mce
indicator (0 means cbeent; 1 means present).

'lO is the mpldM code porameter presence
indicator (0 means absent; 1 meons present),

P11-P)2  ove the job nome parometer presence in-
dicators (0 means absent; 1 means present).

F7=1 s the abort override indicator. If set, con-
trol will be retumned fo calling instruction + 1 if
errors are detected and no error address porometer
has been provided.

Word &fions

Error address is the retum addres if errors ore found.
Task name is the name of the task to be run with
DEBUG. The caller's task is the default name.

Job name is the name of the JOB in which the
nomed task is being executed. The caller's job
is the default name.

METHOD OF OPERATION

To make the most effective use of the provided Debug fo-
cilities, the user should assemble, load, ond run his job
with a knowledge of Debug functions,

The Debug service allows the user to reference locations
by using symbols. These symbols may be defined by the
user at debug time ond need not be related to the symbols
in the user's programs. If the user wants Debug to intercept
traps he should not make his own trap CALs.

After the userhas established the Job/console /operational
labe! assignments, any INIT of a task with Debug will
transfer control to Debug at the comsole assigned to that
job. This will cause the message TASK 1S XYZ to be out-
put where XYZ is the name of the task being initiated.
Debug then prompts with o ":". At this time, the user can
change the prompt if desired, using the NP command. The
user can modify the task or start execution of the task.

Debug uses the following oplabels for communication:

DL s the oplabel for Debug log messages. These

: include messoges describing trap eonditions,
messoges from snapshots and other eontrol out-
put. I not otherwise specified, DL will be
defoulted fo the user's debug console.

DI is the oplabel for Debug input. Allon-line
commands are read through DI.

DP is the oplabel used for reading pah;hes. The
input read on DP is assumed to be in the for-

mot described in the "Debyg Commonds Used
On Line ond From Batch" section.

DO is one of the oplabels used for Debug output.
This is normally assigned to the line printer
ond may be used by Debug for longer outputs.

P1,P2 are the other oplabels used for Debug out-
put. Eoch of these con be assigned to o
device and used for output from dump or
snapshot commands.

DEBUG INPUT

Background jobs using Debug services from the batch stream
con assign DI to the control commond input. When o job
Is to be debugged on-line, the DI oplabel is assigned to o
keyboardprinter. There is only one keyboard printer allowed
per job and this is designated the control console. Although
input and output may use other devices, all on-line control
comes from the control console. The control console may be
a debug console or the operators console. Input may also
come from the DP (Debug Patch) oplabe! vie a P command.

When a user is debugging on=line, all unsolicited messages
and requests for input are routed to the control console.
An interrupt is provided at each control console to allow
the user to initiate unsolicited input.

Debug is normally used from o debug console. This is o
standard keyboord printer, but it is distinct from the oper-
ators console. It has an extemal interrupt leve! available
for unsolicited input,

The operators console can be used as a contro! console. In
this case, the keyboard printer and the console interrupt
will be shared between Debug and CP-R.  All Debug output
and requests for input are easily discemable from CP-R out-
put, since CP-R messages start with 11 and Debug messages
stort with the user—specified prompt character. The user
will immediately know whether to respond to CP-Ror Debug.
If the user wishes to do on unsolicited input to Debug he
should do @ key-in to CP-Ras follows: CINT XX, where
XX is the hexadecimal number of the interrupt ollocated to
Debug or use the BREAK key=in. Output messoges from
Debug ond CP-R will be queued and will appear on the
OC device. _ -

-
-
DEBUG OUTPUT
Although o user can only have one control device for

each job, he can use multiple output devices. Each sep-
arate dump can be routed to o different output device.
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K no output device Is specified, the output will be done
on the contro! console (DL) device.

A user can also output to any stondard peripheral. The
A commond is used to associate devices with oplabels. If
multiple users select the some output device from Debug,
their output will be intermixed. The users must do their
own device allocation to avoid mixing output.

DEBUG TRAP CONTROL
When a program is initiated with Debug, it connects all

traps (X'40'=X'50') to an entry in Debug. When a trap
occurs, Debug prints the following message:

:TRAP X/Y AT SYMBOL + VALUE
where
: s the trapped fosk user prompt character.
is the hexodecimal volue of the trap.

X

Y  is the CC set by the trap logic. For traps
40 ond 42, CC identifies the type of trap. De-
bug will then prompt and request input. If o
trap occurs in DEBUG the message

:TRAP X/Y at DEBUG + VALUE

will be printed.  In this case the user's registers
and the value of $1 will not be modified. Traps
will occur in Debug if the user attempts to dump
No-access memory or modify write protected
memory. Any attempt by the user to connect
traps will override DEBUG trap management.

DEBUG COMMANDS

Debug commands are provided fo allow the user to modify,
examine, and monitor the execution of histask. The com=
mands and o description of their functions follow.

Assign device to DEBUG oplabel
Control segments

Modify memory

Insert code logically

Give a value to o name {symbol)
Read patch eards

Branch to the users code — move snapshot
Dump selected parts of core
Execution contro! (task)

Remove snopshot, insertion, or names
Look at memory for o match

Quit task(s)

Snapshot definition

wprosmowoez-zrA>
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BESUG COMMAND SYNTAX

The required debug command formats are the some whether
commands ore read from o user's debug console or from the
patch file, All patch cards must have o command identifier
os the first character, When Debug is used in the patch
mode, oll commands are read and interpreted by Debyg
immediately. Debug uses monitor CALs 0 do ins input/
output. Each command must be contained on one line.
Multiple blanks are treated os o single blank and blonks are
used as field delimiters where shown in the commands,

Each debug control card will be of the form:

( Command Identifier  options

The Command Identifier must be delimited by one or more
blonks,

Eoch control console command will be of the form:

Command Identifier  options @

For debug commands the following definitions end conven-
tions will be used:

symbol From one to eight EBCDIC characters as
described in the AP Assembler choracter
set. One choracter must be an olpha-
betic charocter. All Sigma machine
mnemonics are reserved to Debug. § is
the value of the current location counter
(first location patched) for modifies and
inserts. $C is the current value of the
condition codes. $F is the current valve
of the floating controls. $1 is the value of
the instruction counter (the next loco-
tion 1o execute).

From one fo ten numerals or hexodecimal
values. If the number is preceded by o
“.% the number will be treated os hexa-

decimal. A value may be preceded by

a +or = sign.

value

1. A positive value €15.

. -
2. A symbol whose value is < 15,

register

loc 1. A positive value.

2. NAME, where NAME is a symbol de-
fined in Debug.

—~——
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s

loc 3. Sums or differences of either of the

{cont. ) above two forms,

4. One of the above forms preceded by
an "*, "*1" refers to the locotion
pointed to by register 1.

word 1. Asigned (plus sign (+) optional ) hexa-
decimal or decimal volue.

Exomples: -6, 100,.2A, -~ AF.

2, A name plus or minus on optional off-
set. The offset can be either a hexa-
decimal or decimal valve. Address
resolution for the name can be speci-
fied by using the AP Assembler chorac-
ter set notation: rr(nome)  offset where:

rr=BA, HA, WA, or DA

Word resolution is assumed by default,
Note thot both BA(ALPHA) + 3 and
BA(ALPHA + 3)are legal. If the name
specified has not been defined some-
where in the task, it will be flogged
as undefined.

3. An EBCDIC constant (limited to four
characters contained in quotes), Troil-
ing blanks will be provided.

Examples: 'ABC’, 'A’,

4. A symbolic instruction. The mnemonic
field of the instruction must be on
EBCDIC operation code. The register
and index fields can be ony location
in the proper range. The oddress field
can be any location in the proper sronge.

The following commands are provided by Debug:

A The assign command is similar in function to the
STDLB cal; it changes the assignment of o Debug oplabel
©on a job basis.

The form of the A command is

A oplabe! [,orea] Mome

where

oplabel s a Debug oplabel.

area  is o RAD orec if the label is being assigned
to a RAD file.

name specifies o physical device nome, o num-
eric zero, the nome of a RAD file (if arec is
specified), or another oplabel.

-

[ 4 'Thfumdﬁnmmlwtsmdis

CA v
CD| seg number
Ct

where
CA  activates the desired segment
CD  deactivates the desired segment,
CE erases the desired segment.
seg number  if the unique number of any valid seg-

ment in the task. A segment must be active be-
fore any patching in o segment can be done.

..

M The modify command replaces one set of locations
by onother set.

The form of the M command is
M |o;/wordo[/word,/. - -fword ]

where
loc is the first memory location to be modified,
word;  Is the content fo be inserted in the designated
location. The i th word is inserted into loc +1,

| The insert command designates insertion of one or more
instructions logicolly before (B), ofter (IA), or replacing
(IR) the instruction at the designated location.

The form of the | commond is

18
1A | loc/word [/werd. . . . fword
LRI Vrerif ety foord ]

where

1B designates Insert Before.
1A designates Insert After,
IR designates Insert Replace.

loc is the location that insertion is done with re-
spect to is the 1 th change that is to be logic-
ally inserted.

The information for the insert is maintoined so that
on insertion may be removed if desired.
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] The name command amociates o word (value) with dump is of the form

a symbol in the currently open task or svaluates an expres- n

sion ond retums o hexadecimal value. This command con [ [size
I r

loc2] [format)[, oplobel]]

also chonge the Debug prompt character for o task. loc
The form of the N commond is where
N locl is the start location of the dump in
[ NP [symbol][/word] the currently open task.
NL

loc2 is the last location to be dumped if
the command is DL. If locy is not speci-
fied, only Ioc:l will be dumped.

where size is the number of locations to be dumped
in a D command. If not specified, the de-
N specifies associate o symbol with a word value. foult size is 1.
NP specifies the first choracter of the symbo! as format is one of the following:

the new prompt character. E  for an EBCDIC format dump.

NL  specifies evaluate the word. D  for o signed decimal format
dump,

symbol is any AP symbol. 8  for a binary format dump.

word  is any valid expression as described previously. F for 0 hexadecimal format

dump.

If no format character is present, the dump will

P The patch command causes Debug to read patch cards be defaulted to hexadecimal.

from the DP oplabel, The form of the P command is oplabel is one of the defined Debug

labels.
{re) .

If no oplabel is present, the dumps will be
output on the DL oplabel.

If the D command has no arguments, the next sequential cell
(following the last dumped cell) will be dumped.

where

P causes o read from the DP device.

E  The execution control command allows the user to stop

PE retums control to the DI device. and start a fask in his job.

Debug will confinue to read from the DP oplabel until it The form of the command is
encounters o PE command or an EOD. EH
[ } task nome
EB
D The dump command allows selected areas of core to
be output. wh
ere

The form of the D command is

EH  designates execution halt (stop). &
| {gL] dump, [ /dump, .. ./dump ] This command causes a STOP CAL to be done to

the task. This will inhibit the named task from
further execution unti! a START is done.

where sach dump after the first one must be preceded EB  designates execution begin (start). This will
by a "/". ' start a secondary task via a START CAL.
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R The remove function will remove either snapshots
or insertions end replace the original contents of the
location(s). X . )

1e form of the R command is

R
:IS loc][/locz/. . ./loc“]
RN

where

R specifies removal of any snapshots or insertions
in locy through locn.

RS  specifies removal of all snapshots.
Rl specifies removal of all insertions.
RN  specifies removol of all names.

loc.  are the locations where removal is tobe done.
' When the removal is done, the locationis returmned
to its original state and the patch is removed from
the Debug work space. No locations are allowed
for either RS or Rl commands. Inserts may not be
placed over a location already accommodating an
insert or snap.

8 The bronch command is used to start execution at the
specified location in the currently open task and to move o
snapshot if desired.

The form of the B command is

{gM} [snop lod), [loc]

where

B designates a branch to loc. If no arguments are
present, the task will continve from the curmrent
active snapshot or program stort ($1). This option
ollows the user to continuve from a snapshot or start
at the entry of o newly initialized tosk. The snap
loc porometer will be ignored if present.

BM  designates branching to loc and moving the
snopshot location. This eommand should be used
only when control has been transferred via o snap-
shot and breakpoint. The BM will move the snap-
shot from its original loc (L) to the specified snap
joc and execution will resume at the specifiedloc.
If loc is not specified it defaults to L. I neither
argument is specified, loc defaults to the original
loc (L) ond snap loc defoults to L + 1. This gives
the user a stepping function which allows him
to execute instructions line by line. This com-
mand with no arguments will not allow the user

%o step o branch instruction. I it is desired to
continue execution from the current snapshot ond
move the snopshot the command *BM snap loc” can
be used. '

L The look command allows the user to search memory
for a certain patten.

The form of the L commend is

L loc‘, 'ocz/word '[/wordzj

The search will be conducted between locy and locy for o
match to wordy. Each location will be masked (logical and)
by word, before being compared word;. If wordy is not
present the default will be X'FFFFFFFF!. All locations that
match and their contents will be printed on the control
console,

Q The quit function allows the userto terminate a single
task in his job or to terminate the whole job.

The form of the Q commond is

{gJ} mame

where
Q terminates the named task.

QJ  terminates the entire job.

w The W command aliows the user to compress debug
workspace and make returned space availoble for extensions
by nome, insert, and snap commands. Should there be snaps
or inserfs associated with currently nonexistent or protected
spoce, the squeezing will be incomplete and will return on
error report.

SESUG SNAPSHOT

There are two fypes of sapshots that can be specified. The
snapshot and continue does the dumps if Jequired, and con=
tinues execution after the snapshot. The snapshot and break-
point executes the snapshot as above and then goes to the
control console for input. Either type of snapshot can be
specified in patch commands.

S The $ command inserts (in the some manner as the com-
mand 1B) o snapshot at the designated location, so that when
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control pases through the location, the following tronspires

prior fo executing the instruction that was ot loc:

The following is output on the DL oplabel,
:SNP AT loc

where -

: s the prompt character for the task where the
onap is.

loc s the location specified inaprevious S command.

The form of the S command is

{:C] loc /dump requests

where

S isarequest to snapshot and transfer control (snap-
shot and breakpoint) to the control console for De-

bug input.
SC is a request fo snopshot and resume execution,

loc is the location in the task where the snopshot
is to be placed. The location connot already be
associated with an insert or snap.

Dump requests  are the same formot specified in -

: the D (Dump) command. Eoch dump specification
must be preceded by o */". Only five such re-
quests may be accommodated. ‘

DEBUG ERROR MESSAGES

A messoge is output for all Debug errors. Debug will then
request input from the Debug contro! console. The follow-
ing message is output to the control console.

ERR N IN FIELD M
where

N is o hexadecimal value between 1 ond FFF. All
&rrors in the range FFO to FFF are system errors and
indicate o system malfunction. Other errors are
user errors.

M is a decimal volue that indicates the field where
the error was detected. The first error found will
abort the command. In reporting the field count,
Debug considers the command identifier to be
field 1. Eoch subsequent delimiter, including
blank/+ = ()., ** terminates o field.

All errors are detected before the command has
been processed except those indicated below by
on *. The indicoted commands are processed up
fo the point of the error. The commond is then
aborted and further input is requested.

The Debug error numbers and their meaning are itemized
in Table 18,

Table 18. Debug Error Messoges

Error

Number Description of Error

1 An empty field ofter o delimiter is invalid.

12 A. followed by o nonhexodecimal valve is illegal.

13 The indicated field should be o number or a defined symbol.

14 Invalid oddress resolution hes been used.

15 An illegal left parenthesis has been used.

16 A right parenthesis is followed by illegal syntax.

17 An illegal EBCDIC constant has been specified,

22 Illegal hexadecimal value has been specified.

27 Undefined symbol.

28 lllegal character.

3l Register and oddress field missing. -
2 Register missing. -
33 An * is illegal in the register field.

34 A register designation must be followed by a blank.

35 An empty address field is illegal.

36 The index field is missing.

37 An * is illegal in the index field.

38 The specified index is too large.
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Table 18. .Debug Evor Messages (cont. )
Error
Number Description
39 The specified register volue is illegal.
4] No location has been specified.
42 No words have been specified.
43 Too mony modifies or inserts have been specified.
51 lllegol format specified.
52 lllegal size in 0 D commond.
53 Hlegal oplabel specified.
54 Illegol use of indirection.
61 More than two continuation records have been input.
62 The command identifier is undefined.
64 The input command is illegal from the Patch (DP) device. Delete snaps, or inserts to release
space.
71 No more work space avoilable.
81 The named location contains neither an insert nor a snapshot.
82 RS ond R1 commands cannot have arguments specified. .
83 R commands must have arguments specified.
89 Workspace already compact.
8A Workspace has unidentified block.
88 Snop or insert linkoge inoccessible.
8C Program link o snap or insert is inappropriate. N
91 Invalid leading delimiter in the Dump command.
92 Invalid oplabe! specified in o dump command.
Al No segment specified.
A2 Itlegal segment.
A3 Hllegal completion status from the CAL.
Bl An insert to a register is invalid.
82 An insert or snapshot is olready present in the specified location.
Cl A location must be specified for o snapshot.
C2 A snapshot to a register is invalid.
c3 The delimiter after the location is invalid.
C4 A snapshot or insert is already present.
C5 Too mony dump requests.
CE The Message option is not allowed.
CF The condition option is not allowed.
D1 The delimiter ofter the location is invalid in o BM command.
D2 No snapshot is active.
El Start, end, or word 1 are not present.
E2 The delimiter after start, end, or word 1 is illegal.
F1 lllegal character in the named symbol.
F2 A value must be specified in an N command.
F3 The delimiter after the symbol name is illegal.
F4 An NL commond must have an expression.
101 Hlegal charocter in Task Name.
102 STOP/START error.
m lllegal character in Task Name.
112 SIGNAL Ervor.
21 Illegal chavocter in Task Name.
122 Error in TERM call.
131 lilega! Oplabel.
132 lllegal Delimiter. -
133 lllega! File Nome.
134 Error in STDLB call.
1F1 Write Error (DL).
1F2 Reod Ervor (DI).
1F3 Write Error.
FF1 A patch slement type is too large.
FF2 A patch element size is foo large.
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8. CP-R MEDIA SERVICE

The CP=-R MEDIA service provides the operator facilities
for performing media ccnversions concurrent with the op-
eration of foreground and background jobs, and foreground
tasks the ability to submit permanent disk files for loter
printing on a line printer.

KEY-IN CONVERSIONS

The MEDIA key-in allows the operator o request conver-
sions from

file file
tape
to ) .
[5] printer
punch

or from file 1o keyboard printer.

Multiple key=in requests may be made.

Each request will
be queued for later processing.

FOREGROUND CONVERSIONS

For the foreground tasks, the MEDIA service call provides
o delayed printing mechanism. The task can output printer
destined information to o permanent disk file, and request
the MEDIA task fo copy the file to the printer. Multiple
requests con be mode by ohe or more foreground tasks
causing the requests to be queued for later processing.

Requests from a foreground tosk's service coll do not
explicitly state the destination of the printed output. The
destination is implicitly the MO operational label in the
CP-R job. The default assignment of the oplabel is deter=-
mined during System Generation (SYSGEN), but may be
changed by the STDLB key=-in.

MEDIA PROCESSING

MEDIA handlies oplabels in a slightly nonstandard manner.
Oplabels are converted to the device or file to which they
ore ossigned. This is done by the key=in when the request
is accepted ond for o foreground service request when it
is reody to be processed. This means that changing the
assignment of an oplabel during @ MEDIA conversion hos
no effect on that conversion. This is done to protect the
integrity of a MEDIA output.

134  CP=R MEDIA Service
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MEDIA performs its consersions as an independent task in o
the CP=R job concurrently with other tasks in the system.

Eoch conversion request, os it is entered into the queue,

is ossigned an identification number. This number is typed
on the operator's console (OC) device for key-in requests,
ond is used fo identify output for the request. Printer out-
put will be identified by o breck poge containing the nome
of the requesting task (this will be "OPERATOR" for key=-in
requests) and the identification number.

Queved requests are processed in the following order:
1. Key=in requests;

2. Service requests, by priority.

When the Symbiont processor is in use for Background jobs,
MEDIA will coordinate with the Symbionts for us