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PREFACE

Thit manual’ i's: the: principel: source: of reference: information for the system management features of CP-V. [ defines
thee rules for selecting Hardware for a CP-V system, generating & CP-V system, authorizing users, maintoining user
accsunting records;,, monitbring: system performance,. and other refated functions.

Mariuals describing: otherr features 6f CP=V are outlined below:

¢ The CP=\¥ Botch: Reference Manual, 9017 64, is the principall source of reference infarmation for the batch
processing: features. of CP-V (i.e., jobs control commands, system procedures, I/Q procedures, progrom
looding and’ exegution, debugging aids, and service processors).

¢ The CP=V Time-Sharing: Reference Manual, 90'09 07, is the primeipal source of information for the fime-
shariny: features of CP=V., It defines the rules for using the Terminal Executive Longuage and other ter-
mitial processors,

e The CP~V Time~Sharing User's Guide, 90 16 92, describes how to use the various fime-sharing features,
It presents: an: inthoductory subsset of the features in a format thot ollows the user to learn the moterial by
using the feutures at a terminal as he reads through the document,

¢ The CP=¥ Remote Processimg Referemce: Manual, 90 30 26, is the principal source of information cbout the
remote processing features of CP-V, All information alsout remote processing for alf computer persormel
(rémate and: local users, systemr maregers, remote site operators, and central site operators) is included in
the manual,

& The CP-¥ Operations Reference Manuel, 90 16 75, is the principal source of reference information for
CP-V computer operators. It defines the rules for operator communication {i.e., key-ins and messages),

system start-up and initialization, job and system control, peripheral device handling, recovery and file
preservation,

e The CP-V Common Index (90 30 80) is an index to all of the above CP-V manuals.

Information for the language and application processors that operate under CP-V iselso described in separate man~
uals. These manuals are listed on the Related Publications page of this manual.



'COMMAND SYNTAX NOTATION

Notation conventions used in command specifications and examples throughout this manual are listed below.

Notation

Description

lowercase letters

CAPITAL LETTERS

(]

Numbers and
special characters

Subscripts

Superscripts

Underscore

®OO

lowercase |etters identify an element that must be replaced with a
user-selected value.

CRndd could be entered as CRAO3,

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

DPndd means “enter DP followed by the values for ndd",

An element inside brackets is optional. Several elements placed one under
the other inside a 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,

A .
[id} means that either the letter A or the value of id must be entered.
The horizontal ellipsis indicates that a previous bracketed element may be
repeated, or that elements have been omitted.

name [,name]. . . means that one or more name values may be entered,
with a comma inserted between each name value,

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

MASK2 DATA, 2 X'1EF'

. means that there are one or more state-
ments omitted between the two DATA
directives.

BYTE  DATA, 3 BA(L(59))

Numbers that appear on the line (i.e., not subscripts), special symbols, and
punctuation marks other than dotted lines, brackets, 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 a first, second, etc., representation of a parameter that
has a different value for each occurrence,

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

Superscripts indicate shift keys to be used in combination with terminal keys.
c is control shift, and s is case shift.

Les means press the control and case shift (CONTROL and 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 (&), carriage return (@), or line feed
(®) character has been sent,

IEDIT @ means that, after typing EDIT, a carriage return character
has been sent,

xi



GLOSSARY

ANS tape a tape that has labels written in American
National Standard (ANS) format.

auto-call processor a user-specified processor that is
automatically connected to the user's terminal when
he logs on.

batch job  a job that is submitted to the batch job stream
through the central site ¢ard reader, through an on<line
terminal (using the BATCH processor), or through a re-
mote terminal,

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

charge elass an arbitrary elassification of users to which
users and rate tables may be assigned for accounting

purpases.

charge rate table a table containing user~assigned charge
values for each one of a number of chargeable use ac-
counting resources.

compute time (performance control) the time spent com=
puting during one interaction period.

concatenation a process whereby a number of files with
the same filename and format are treated as one logical
file. Concatenation is only applicable to ANS tapes.

conflicting reference a reference to a symbolic name
that has more than one definition. :

control command any control message other than a key~-
in. A control command may be input via any device
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.

control parameter (performance control) a system param-
eter that can be modified to tune the system.

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

data control block (DCB) a table in the user's program
that contains the information used by the monitor in
the performance of an 1/O operation.

external reference a reference to a declared symbolic
name that is not defined within the object module in
which the reference occurs. An external reference
can be satisfied only if the referenced name is de-
fined by an external load item in another object
module.

xii

file extension a convention that is used when certain
system output DCBs are opened. Use of this conven-
tion tauses the file (on RAD, tape, disk pack, etc.)
connected to the DCB to be positioned to a point just
following the last record in the file. When additional
output is produced through the DUB, it is added to the
previous contents of the file, thereby extending the
file.

function parameter table (FPT) a table through which a
user's program communicates with & monitor function
(such as an 1/O function).

ghost job a job that is neither a batch nor an on-line
program. It is initiated and logged on by the monitor,
the sperator, or another job and consists of @ single
jobstep. When the ghost program exits, the ghost is
logged off.

global symbol a symbolic name that is defined in one
program module and referenced in anether.

GO file a temporary disk storage file consisting of re-
locatable object modules formed by a processor.

granule a block of disk sectors large enough to contain
512 words (a page) of stored information.

interaction time the time between the completion of one

terminal input command and the completion of the next.
item (performance control) a control parameter or use
item,

job information table (JIT) a table associated with each
active job. The table contains accounting, memory
mapping, swapping, ferminal DCB (M:UC), and tempo-
rary monitor information, ‘

job step a subunit of job processing such as compilation,
assembly, loading, or execution. Information from cer-
tain commands (JOB, LIMIT, and ASSIGN) and all
temporary files created during a job step are carried
from one job step to the next but the steps are otherwise
independent.

key a data item consisting of 1-31 alphanumeric charac-
ters that uniquely identifies a record.

key~in information entered by the operator via akeyboard,

library load module a load module that may be combined
with relocatable object modules, or other library load
modules, to form a new executable load module.

linking loader a program that is capable of linking and
loading one or more relocatable object modules and
load modules.



load map alisting of loader output showing the location
or value of all global symbols entering into the load.
Also shown are symbols that are not defined or have
multiple definitions.

load module (LM) an executable program formed by the
linking loader, using relocatable object modules
(ROMs) and/or modules (LMs) as input information.

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

logical device stream an information stream that may be
used when performing input from or output to a sym-
biont device. At SYSGEN, up to 15 logical device
streams are defined. Each logical device stream is
given a name (e.g., L1, P1, Cl), each is assigned to
a default physical device, and each is given default
attributes. The user may perform /O through a logical
device stream with the default physical device and
attributes or he may change the physical device and/or
attributes to satisfy the requirements of his job.

monitor a program that supervises the processing, load-
ing, and execution of other programs.

object language the standard binary language in which
the output of a processor is expressed.

object module the series of records containing the load
information pertaining to a single program or subpro-~
gram (i.e., from the beginning to the end). Object
modules serve as input to the Load processor or Link
processor.

on-line job a job that is submitted through an on-line

terminal by a command other than the BATCH command,

operational label a symbolic name used to identify a
logical system device.

overlay loader a monitor routine that loads and links
elements of overlay programs.

overlay program a segmented program in which the ele-
ment (i.e., segment) currently being executed may
overlay the core storage area occupied by a previously
executed element.

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

program product a compiler or application program that
has been or will be released by Xerox, but is not re-
quired by all Sigma users and is therefore made avail-
able by Xerox on an optional basis. Program products
are provided only to those users who execute a License
Agreement for each applicable Sigma installation.

prompt character a character that is sent to the terminal
by an on-line language processor to indicate that the
next line of input may be entered.

protective mode a mode of tape protection in whichonly
ANS expired tapes may be written on through an ANS
DCB; no unexpired ANS tape may be written on through
a non-ANS DCB; all ANS tapes must be initialized by
the Labe! processor; no tape serial number specification
is allowed at the operator's console; specification of an
output serial number in an ANS DCB forces processing
to be done only on a tape already having that serial
number; tapes mounted as IN may not be written; and
tapes mounted as other than IN must have a write ring.
(See "semiprotective mode". )

public library a set of library routines declared at
SYSGEN to be public (i.e., to be used in common by
all concurrent users).

reentrant an attribute of a program that allows the pro-
gram to be shared by several users concurrently. Shared
processors in CP-Vare may reentrant. That is, each in-
stance of execution of the single copy of the program's
instructions has a separately mapped copy of the exe-
cution data.

relative allocation allocation of virtual memory to a
user program starting with the first unallocated page
available.

relocatable object module (ROM) a program or subpro-
gram in Xerox Sigma object language generated by a
processor such as Meta-Symbol or FORTRAN.

remote processing an extension of the symbiont system
that provides flexible communication between CP-V
and a variety of remote terminals.

resident program a program that has been loaded into a
dedicated area of core memory.

response time the time between the completion of termi-
nal input and the first program activation.

scheduler a monitor routine that controls the initiation
and termination of all jobs, job steps, and time slice
quanta,

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

semi-protective mode a mode of tape protection in which
a warning is posted to the operator when an ANS DCB
attempts outputon a non-ANS tape or an unexpired ANS
tape, when a non-ANS DCB attempts output on an un=
expired ANS tape, or when a tape mounted as INOUT
has no write ring. The operator can authorize the over-
writing of the tape or the override of INOUT through a
key=in (OVER and READ). ANS tapes may be ini-
tialized by the Label processor or may be given labels
as the result of an operator key~in; tape serial number
specification is allowed at the operator's console; and
specification of an output serial number in an ANS
DCB forces processing to be done only on a tape al-
ready having thot serial number unless the operator
authorizes an overwrite. (See "protective mode”.)
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session time
log=off.

the time between terminal log-on and

shared processor o prograti {e.g., FORTRAN) that is
shared by all concurrent users. Shared processors must
be established during SYSGEN or via DRSP.

siding (performance control) the text that appears fo
the left of a value in a performance display to help
explain the value.

source language o language used to prepare a source
program suitable for processing by an assembler or
compiler.

special shared processor a shared processor that may be
in eore memory concurrently with the user's program
(e.y., Delta, TEL, or the FORTRAN library).

specific allocation allocation of a specific page of
unallocated virtual memory to a user program.

SR1, SR2, SR3, and SR4 see "system register", below.

static core module a program module that is in core
memory but is not being executed. )

stream—~id the name of a logical device stream.

symbiont a monitor routine that transfers information

between disk storage and a peripheral device inde-
pendent of and concurrent with job processing.

symbolic input input from the device to which the Sl
{symbolic input) operational label is assigned.

symbolic name an identifier that is associated with
some particular source program statement or item so
that symbolic references may be made to it even though
its value may be subject to redefinition.

SYSGEN see "system generation”, below.

system generation (SYSGEN) the process of creating an

operating system that is tailored to the specific require~

ments of an installation. The major SYSGEN steps in-

clude: gathering the relevant programs, generating

specific monitor tables, loading monitor and system

processors, and writing a bootable system tape.

xiv

system library a group of standard routines in ebject-
language format, any of which may be incorporated in
a program being formed.

system register a register used by the monitor te commu-
nicate information that may be of use to the user pro-
gram (e.g., error codes). System registers SR1, SR2,
SR3, and SR4 are current general registers 8, 9, 10,
and 11, respectively. :

task contrel block (TCB) & table of program control in-
formation built by the loader when a load module is
formed. The TCB is part of the load module and con~
tains the data required to allow reentry of library rou-
tines during program execution or to allow entry to the
program in cases of traps, breaks, etc. The TCB is
program associated and not task associated.

task turniaround time see "user response time".

thinking and typing time the time between the terminal
read that is issued by the program and the end of the
user response (input complete).

tuning a system the modification of an operating sys-
tem to adjust system resources fo meet changing
requirements,

unsatisfied reference a symbolic name that has been ref-
erenced but not defined,

use distribution a performance distribution that shows the
percentage of occurrences of a particular kind of
event that fall within a given range on an appro-
priate scale.

use group a group of related performance use values and
text in the form of siding and headers to explain the
values.

use item
siding.

a performance use distribution, use group, or

user response time the time from the completion of the
input command until the first character of output is
produced, or the next terminal read if no output occurs,
This time includes system response, queue delays due
to other users, and the processing time of the user's
program or processor,



1. INTRODUCTION

CP-V SERVICES

Control Program-Five (CP-V) is a comprehensive operating
system designed for use with Sigma 6/7/9 computers and a
variety of peripheral equipment. The current release of

CP-V offers

e On-line time-sharing, batch processing, remote pro-
cessing, and real-time services,

e Ability to handle a large number of concurrent users,

e High efficiency due to hardware relocation map, shared
reentrant processors, multiple 1/O processors, and de-
vice pooling.

o A complete recovery system coupled with preservation
of user files to provide fast restart following hardware
malfunction.

e For on-line users: highly efficient and extensive soft-
ware, file saving feature, fast response time.

e  For batch users: on-line entry, local and remote entry
to an efficient multiprogramming batch job scheduler.

e For installation managers: thorough system monitoring
and reporting, control and tuning ability, extensive
error checking and recovery features.

e  For all users: comprehensive accounting and a com-
plete set of powerful processors.

An additional mode of operation, transaction processing,
will be incorporated into the system in the near future,

TIME-SHARING AND BATCH PROCESSING

CP-V allows multiple on-line terminal users to concurrently
create, debug, and execute programs. Concurrent to time-
sharing, CP-V allows up to 16 batch processing jobs to
execute in its multiprogramming environment. An efficient
multi-batch scheduler selects batch jobs for execution
according to priority, job requirements, and availability of
resources. Batch jobs may be submitted to this scheduler
from a local batch entry device such as a card reader, from
an on-line user's terminal, or from a remote site such as a
remote batch terminal.

Time-sharing and batch users have access to a variety of
powerful and comprehensive language processors and facil-
ities, These processors and facilities are listed below.

Processor

TEL

EASY

Edit

FORTRAN IV

CoBOL

Meta-Symbol

BASIC

APL
FLAG
FDP

Delta

COBOL On-line

Debugger

PCL

Link

Load

Batch

Manage

SL-1

CIRC

Function

Executive language control of all
terminal activities. (On-line only.)

Creation, manipulation, and execution
of FORTRAN and BASIC programs and
data files. (On-line only.)

Composition and modification of pro-
grams and other bodies of text. (On-
line only.)

Compilation of Extended FORTRAN 1V

programs.
Compilation of ANS COBOL programs.

Assembly of high-level assembly lan-
guage programs.

Compilation and execution of programs
or direct statements wriften in an ex-

tended BASIC language.

Interpretation and execution of programs
written in the APL language.

Compilation of fast "load-and-go"
FORTRAN programs.

Dubugging of Extended FORTRAN IV
programs,

Debugging of programs at the assembly
language level. (On-line only.)

Debugging of ANS COBOL programs.
(On-line only.)

Transfer (and conversion) of data be-
tween peripheral devices.

Linkage of programs for execution.

Linkage of programs for execution,
(Batch only. )

Submission of batch jobs via an on-line
terminal or another batch job.,

File retrieval, updating, and reporting.

Compilation of programs written in a
language designed specifically for
digital or hybrid simulation.

Analysis of electronic circuits.

Introduction 1



Processor FunctioR,

EDMS Organization, storing, updating, and
deletioti of information in a centralized
data base.

Sort/Merge Sorting and/or merging of records in
one or more files.

GPDS Experimentation with and evaluation of
system methods, processes, and designs.
(Batch only. )

1400 Series Simulatioh of 1400 series computers,

Simulators {Batch only. )

REMOTE PROCESSING

The remote processing system is an extension of the CP-V
symbiont system. Its purpose is to provide for flexible com~-
munication between CP-V and a variety of remote terminals.
These terminals can range from a simple card reader, card
punch, and line printer combination to another computer
system witha wide variety of peripheral devices. Any CP-V
user (batch, on-line, ghost) can communicate with any
number of devices at one or several remote sites. Because
CP-V can act as a central site to some remote sites and
simultaneously as a remote terminal to other computers,
the remote processing facilities encourage the construction
of communication networks.

REAL-TIME PROCESSING

The real-time services provided by CP-V allow users to
connect interrupts to mapped programs, control the state of
interrupts (e.g., trigger, arm/disarm, enable/disable),
clear interrupts either at the time of occurrence or upon
completion of processing, and disconnect interrupts no
longer required. Users may also request that a mapped
program be held in core in order to reduce the time required
to respond to an external event (via an interrupt) or to
allow various forms of special 1/O to occur. Programs may
be connected to one of the monitor's clocks such that after
a specified period of time, a specified routine is entered,

In addition, dedicated foreground memory may be used as
inter-program communication buffers or as dedicated memory
for unmapped, master mode programs which may be directly
connected to external interrupts or real-time clocks,

SYSTEM MANAGEMENT FACILITIES

The manager of each CP-V installation must evaluate his
performance requirements before he can effectively use

2 System Management Facilities

the system management facilities. This evaluation must take
place ptior to equipment seléction since an effective equip-
ment seléction can be made only with complete knowledge
of the intended use of CP-V.

The performance requirements that must be defined include
such things as the portions of system resources that must be
devoted to each class of service and the type of service de-
sired. In defining the type of service desired, both the
batch tuinaround time that is acceptable and the Interactive
delays that are tolerable must be defined. Other informa-
tion that will affect system pérformance includes the num-
ber of on-line users to be allowed, the maximum core mem-
ory to be allowed each user, and the maximum file space

to be allowed each on-line user.

Once an effective selection of equipment has beefi made
and the system has been installed, the system manager may
exercise control over the performance of the systeni through
several facilities. These facilities include

e System Generation

e Performance Monitoring and Control

o File Backup Confrol

e Log-on Supervisory Control

e Use Accounting

e Operations Control

At the time a system is generated, a number of parameters
may be defined to tailor the system to the specific require-
ments of the installation. These parameters include such
things as:

1.  Maximum core size allowed on-line users,

2.  Maximum number of on-line users.

3. Number of characters at which to block terminal output.

4, Number of characters at which to unblock terminal
output,

5.  Maximum number of tape drives and disk spindles al-
lowed users.

6.  Amount of uninterrupted compute time guaranteed a
user after selection,

7. Size of time slice quanta,
8. Cutoff limits for peripheral output by batch and on-

line users.

After the system has been generated and put into operation,
the system manager may dynamically control the performance



of the system through the use of a control program. This
program is specifically designed to

1. Measure how well the system is performing.

2. Warn of immediate problems (e.g., permanent storage
is filling up, response time is becoming noticeably
slower, large numbers of terminal errors are occurring).

3. Help "tune" the system for both current and general
conditions.

4. Measure the importance of various parts of the system
such as the relative use of various processors in terms of
CPU time (this might have implications in determining
whether a particular processor is dropped or whether its
use justifies the effort to add new capabilities).

In addition, the system manager may control the level of
backup provided for user files by setting the frequency of
operation of the automatic file backup facility. The auto-
matic file backup facility periodically writes files that are
stored on disk storage onto magnetic tape so the files can
be restored in case of system failure.

The system manager and the computer operator control the
amount of disk storage space that is available to the users.
Any time the number of disk granules available for file stor-
age falls below a threshold level specified by the system
manager, all expired files are automatically deleted and
the operator is advised of the number of granules available
for files both before and after the expired files are deleted.
The operator may change the threshold level whenever nec-
essary. In addition, the operator may initiate a file purge
that deletes all files that have not been accessed since a
specified date. He may also initiate a file purge that de-
letes sufficient files, in order of recency of access (from
least recent to most recent), to bring the number of avail-
able granules up to a specified level.

Another system management facility is the log-on control
feature, This feature gives the system manager the means
of adding or deleting users and of controlling the privileges
granted to users, such as core size and the use of 1/0O de-
vices. It also allows the system manager to specify a pro-
cessor other than the Terminal Executive Language to which
an on-line user will be automatically connected when he
logs on.

CP-V has an extensive user accounting system. Statistics
maintained for each account number include

1. CPU time used.
. Number of file I/O service calls.

Number of terminal interactions.

Terminal connect time.

File storage used.

Number of cards read.

.

2
3
4
5. Number of tape reels or disk packs mounted.
6
7
8. Number of pages printed.

9

. Core storage used.

These statistics are automatically multiplied by charge rates
in rate tables that are defined by the system manager. Ac-
counting charges are listed at the end of every job, and a
subset of the statistics and charges is listed when an on-line
user logs off. Current values of statistics may be listed by
an on-line user through the use of a terminal command.

CP-V has several operational control features that allow the
system manager to exercise control over operations through
the computer operator. The computer operator may

1. Error and abort users.

Send messages to users.

Shut down and start on-line and remote batch services.

Control symbionts.

Respond to hardware errors.

.

. Control mounting and dismounting of magnetic tapes
and disk packs.

These functions are carried out through a console that also
provides a log of overall system operation.

Thus, within reasonable limits, the system may be modified
by system management facilities to meet changing perform-
ance requirements. Beyond these limits, control must be
exercised by direct management fiat and by education of
users.

System Management Facilities 3



2. SYSTEM OVERVIEW

INTROBUCTION

The CP=V operating system gonsists of a monitor and a
number of associated processors (Figure 1). The monitor
provides overall supervision of program processing. The
associated processors provide specific functions such as
compilgtion, execution, and gebugging.

Processors are illustrated in Figure 1 at two levels. The
upper {evel contains executive language and related pro-
cessors. The lower level contains all other processors.
These processors are defined in the following paragraphs.

COMMAND PROCESSORS

The four processors in this group are: LOGON/LQGOFF,

EASY, TEL, and CCl. The first of these progessors is avail-
able to on-line and batch ysers, the secand and third are
available to on-line users only, gnd the last is available to
batch users only.

LOGON/LOGOFF

LOGON admits on-line users to the system and cenhects
the user's terminal either to TEL or to an alternatiye pro-
cessor, sych as BASIC, that hgs been selected by the user,
LOGOFF disconnects a user from the system and daes the
final cleanup and accounting.

Monitor

Basic Control

Scheduling and Swapping
Memory Management

Job Step Contro!

Terminal 1/0O

Symbionts and Cooperatives
File Management

System Integrity
Initialization and Start-Up
Operator Communication
Batch Debugging

System Debugging

Lead and Link

Public and System Libraries

Note: O on-line
B botch
G ghost

'Progrom product (see glossary).

Command System language Execution Service Application User Processors
Processors Management Processors Control Processors Processors I
_—_— Processors _— Processors (OBG)
LOGON/ E—— FORTRAN 1V (OB) Edit (OG) Sort/Merge (B)
LOGOFF (OB) Super (OB) Meta-Symbol (OB) Link (OB) PCL (OB) 1400 Simulator (B)

TEL (O) Control (OBG) BASIC (OB) Load (B) SYSGEN (OB) EDMS (B)
CCl (8) Rates (O) FLAG (OB) Delta (O) DEFCOM (OB) GPDS (8)!
EASY (O) Fill (OG) ANS COBOL (OB) FDP (OB) SYMCON (OB) CIRC (OBt

ESAVE (OB) APL (OB) COBOL ANLZ (O8BG)

FRES (OB) Manage (OB)" On-line BATCH (OB)

LISTDIR (OB) sL-1 (o)t Debugger (O)

VOLINIT

Label (8)

STATS (OBG)

Summory (OB)

DRSP (OB)

ERR: LIST (OB)

ERR:SUM (OB)

SYSCON (OG)

GAC (OBG)

PACKRECON

(C, B)
DEVDMP (O, B)

HF‘iguré I“. .CP-V Operoﬁ‘ng‘Sy's‘tqw‘n )
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EASY

EASY is a shared processor that enables the user to create,
edit, execute, save, and delete program files written in
BASIC or FORTRAN. EASY also allows the user to create
and manipulate EBCDIC data files. Although intended pri-
marily for Teletype® operations, EASY can be used with
any type of on-line terminal supported by the system.
(Reference: EASY/LN, OPS Reference Manual, 90 18 73.)

TERMINAL EXECUTIVE LANGUAGE

The Terminal Executive Language (TEL) is the principal
terminal language for CP-V. Most activities associated
with FORTRAN, COBOL and assembly language program-
ming can be carried out directly in TEL. These activities
include such major operations as composing programs and
other bodies of text, compiling and assembling programs,
linking object programs, initiating execution, and de-
bugging programs. They also include such minor operations
as saving and restoring core images of programs for which
execution was interrupted, determining program status, and
setting simulated tab stops. (Reference: CP-V/TS Refer-
ence Manual, 90 09 07.)

CONTROL COMMAND INTERPRETER

The Control Command Interpreter is the batch counterpart
of TEL. It provides the batch user with control over the
processing of batch programs just as TEL provides on-line
users with control over the processing of on-line programs.
(Reference: CP-V/BP Reference Manual, 90 17 64.)

SYSTEM MANAGEMENT PROCESSORS

System management processors furnish the manager of a CP-V
installation with on-line control of the system. Eighteen sys-
tem management processors are supplied.

SUPER

Super gives the system manager control over the entry of
users and the privileges extended to users. Through the use
of Super commands, the system manager may add and delete
users, specify how much core and disk storage space a
user will have, and specify how many central site magnetic
tape units a user will have. He may also grant certain users,
such as system programmers, special privileges, e.g., the

®Registered trademark of the Teletype Corporation

privilege of examining, accessing, and changing the
monitor, (Reference: Chapter 4.)

CONTROL

The Control processor provides control over system perfor-
mance. CP-V has a number of performance measurements
built directly into the system. Commands of the Control
processor enable the system manager to display these mea-
surements and to "tune" the system as needed by setting new
values for the parameters that control system performance.
(Reference: Chapter 6.)

RATES

The Rates processor allows the system manager to set rel-
ative charge weights on the utilization of system services.

Specific items to which charge weights may be assigned
include

1. CPU time.

2. CPU time multiplied by core size.
3. .Termincl interactions,

4, 1/0 CALs,

5. Console minutes,

6. Tapes and packs mounted.,

7. Page-date storage.

*®

Peripheral 1/0O cards plus pages.

(Reference: Chapter 5.)

FILL

The FILL processor performs three basic file maintenance
functions:

1. It copies files from disk to tape as a backup.,
2. It restores files from tape to disk.

3. It deletes files from disk.

(Reference: CP-V/OPS Reference Manual, 90 16 75.)

Processors 5



FSAVE

The Fast Save (FSAVE) progessor is designed to save disk
files on tape at or near tape speed. The processor is faster
“than amy other file saving procedure under CP-V. (Ref-
erence: CP-V/QOPS Referenee Manual, 90 16 75.)

FRES

The File Restore (FRES) processor is designed tfo restore to
disk filgs that were saved on tape by FSAVE. (Reference:
CP-V/QPS Reference Manual, 90 16 75.)

LISTDIR

‘The LISTDIR processor provides a method for obtaining a
listing of the number of granules in the file directory, in
the file information table, and in the free sector pool of
each account. It is also used to release null file directories
and the granules in their free sector pools back to the sys-
tem. (Reference: CP-V/OPS Reference Manual, 90 16 75.)

VOLINIT

VOLINIT provides for the initialization of public and pri-
.vate disk packs. It is used to establish serial numbers and
ownership, to write headers and other system information in
selected areas of the volumes, and to test the surface of the
disks and select alternate tracks to be used in place of
flawed tracks. (Reference: CP-V/OPS Reference Man-
val, 9016 75.)

LABEL

The Label processor initializes ANS tapes by writing ANS
formatted labels. It may also be used to create "unlabeled"
tapes from new tapes to be used as scratch tapes and to
print the contents of the header and trailer labels of
labeled tapes or the first 80 bytes of each block on un-
labeled tapes. (Reference: CP-V/OPS Reference Man-
val, 90 16 75.)

STATS

The STATS processor displays and collects performance data
on a running system and produces snapshot files to be dis-
played by the report generator Summary. (Reference:
Chapter 6,)

é Processors

SUMMARY

The Summary processor provides a global view of system
performance by formatting and displaying the statistical data
collected by STATS. (Reference: Chapter 6.)

DRsP

DRSP (Dynamic Replacement of Shared Processors) enables
the system manager to dynamically add, replace, or delete
processors and monitor overlays. He may do this during
normal system operations with other users in the system.
(Reference: Chapter 10.) '

ERR:LIST

The ERR;LIST program examines the hardware error log file
ERRFILE for malfunction records that were written during a
specified time period and produces a formatted listing of
these records with (optionally) a summary of the records for
that period, The formatted listing is complete with head-
ings and formatting necessary for easy reading and use by
field personnel, (Reference: Chapter 12.)

ERR:SUM

The ERR:SUM program creates a listing that summarizes the
hardware errors that have occurred. ERR:SUM accesses the
hardware error summary file SUMFILE, a file that is updated
automatically by the ghost program ERR:FIL. (Reference:
Chapter 12,)

SYSCON

SYSCON is a system control processor that can be used to
partition resources from the system, to return resources to
the system, and to display the status of the various system
resources. SYSCON can also be used to build, update, or
display the M:MODNUM file, a file which contains device
and controtler model numbers, (Reference: Chapter 13.)

GRANULE ACCOUNTING CLEANUP PROCESSOR (GAC)

The Gronule Accounting Cleanup (GAC) processor cor-
relates information between the file DISKPOOL and the
account authorization file, :USERS. DISKPOOL is crected
by the FSAVE processor and contains specific account in-
formation. Each occount record in DISKPOOL contains an




entry for accumulated public disk pack granules and an
entry for accumulated RAD granules. When GAC is run,
these accumulated values are compared against the maximum
values for the corresponding accounts in the :USERS file
and the user's entry in the :USERS file is updated to reflect
the latest accumulated values for RAD and disk. When the
accumulated RAD or disk granules exceed the corresponding
maximum values, this fact is noted in the report that is
produced by the GAC processor. (Reference: CP-V/OPS
Reference Manual, 90 16 75.)

PACKRECON

The PACKRECON processor rebuilds the private volume
allocation tables on a disk pack when a crash has occurred
which aoffected the disk pack. (Reference: CP-V/OPS
Reference Manual, 90 16 75.)

DEVDMP

The Device Save/Restore processor (DEVDMP) is a stand-
alone utility program designed to dump entire disk volumes
to magnetic tapes for restoration at a later time. Restora-

tion may only be made to an identical storage unit. (Ref-
erence: CP-V/OPS Reference Manual, 90 16 75.)

LANGUAGE PROCESSORS

Language processors translate high-level source code into
machine object code. Eight processors of special importance
are described below. All of these can be used in both on-
line and batch mode,

XEROX EXTENDED FORTRAN 1V

The Xerox Extended FORTRAN 1V language processor con-
sists of a comprehensive algebraic programming language, a
compiler, and a large library of subroutines. The language
is a superset of most available FORTRAN languages, con-
taining many extended language features to facilitate pro-
gram development and checkout. The compiler is designed
to produce very efficient object code, thus reducing execu-
tion time and core requirements, and to generate extensive
diagnostics to reduce debugging time. The library contains
over 235 subprograms and is available in a reentrant ver-
sion. Both the compiler and run-time library are reentrant
programs that are shared among all concurrent users to re=-
duce the utilization of critical core resources.

The principal features of Xerox Extended FORTRAN 1V are
as follows:

e Extended language features to reduce programming
effort and increase range of applications,

e Extensive meaningful diagnostics to minimize debug-
ging time.

e In-line symbolic code to reduce execution time of crit-
ical parts of the program,

o Overlay organization for minimal core memory
utilization.

e Compiler produced reentrant programs.

(Reference: Extended FORTRAN IV/LN Reference Man-
val, 90 09 56, and Extended FORTRAN IV/OPS Reference
Manual, 90 11 43,)

META-SYMBOL

Meta-Symbol is a procedure-oriented macro assembler. It
has services that are available only in sophisticated macro
assemblers and @ number of special features designed to
permit the user to exercise dynamic control over the para-
metric environment of assembly. It provides users with a
highly flexible language with which to make full use of
the available Sigma hardware capabilities.

Meta-Symbol may be used in either batch or on-line mode.
When used in on-line mode, the assembler allows programs
to be assembled and executed on-line but does not allow
conversational interaction.

One of the many Meta=Symbol features is a highly flexible
list definition and manipulation capability. In Meta-
Symbol, lists and list elements may be conveniently rede-
fined, thus changing the value of a given element.

Another Meta-Symbol feature is the macro capability.
Xerox uses the term "procedure" to emphasize the highly
sophisticated and flexible nature of its macro capability.
Procedures are assembly~time subroutines that provide the
user with an extensive function capability. Procedure def-

inition, references, and recursions may be nested up to
32 levels.

Meta-Symbol has an extensive set of operators to facilitate
the use of logical and arithmetic expressions. These operators
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facilitate the parametric coding capabilities available with
Meta-Symbol (parametric progtamming ollows for dynamic
specification of both "if" and "how" a given statement or
set of statements is to be assembled).

Meta-Symbol users are provided with an extensive set of
directives, These directives, which are commands intrinsic
to the assembly, fall into three classes:

1. Directives that involve manipulation of symbols and
are not conditionally executed.

2. Directives that allow parametric programming.
3. Directives that do not allow parametric programming.

A numbser of intrinsic functions are also included in Meta~
Symbol, These give the user the ability to obtain informa-
tion on both the structure and content of an assembly time
construct., For example, the user can aequire information
on the length of a certain list. He can inquire about o
specific symbol and whether it occurs in a procedure refer-
_ence. (Reference: Meta-Symbol/LN, OPS Reference Man-
val, 90 09 52.)

BASIC

BASIC is a compiler and programming language based on
Dartmouth BASIC. It is, by design, easy to teach, learn,
and use. It allows individuals with little or no programming
experience to create, debug, and execute programs via an
on-line terminal. Such programs are usually small to medium
size applications of a computational nature.

BASIC is designed primarily for on-line program develop-
ment and execution, or on-line development and batch ex-
ecution. In addition, programs may be developed and exe-
cuted in batch mode.

BASIC provides two user modes of operation. The editing
mode is used for creating and modifying programs. The com-
pilation/execution mode is used for running completed pro-
grams. This arrangement simplifies and speeds up the pro=
gram development cycle.

Statements may be entered via a terminal and immediately
executed. The principal benefit of direct execution is on-
line development of programs and short simple computations.
During execution, programs may be investigated for loop
detection, snapshots of variables may be obtained, values
of variables may be changed, flow of execution may be re-
-routed, and so on. This unique capability allows an on=

line terminal to be used as @ "super" desk calculator.

At compile and execute time, the user may specify if an

array dimension check is to be made. In the safe mode,
statements are checked to verify that they do not reference
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an array beyond its dimensions, In the fast mode, this
time consuming check is not made. Thus, the safe mode
could be used during checkout, and the fast modé tould be
used to speed up execution when the program reaches the
production stage.

BASIC pravides an image statément that uses a "picture" of
the desired output format to perform editing. It alsé has
TAB capability and a precision option to indicate the num-
ber of significant digits (6 or 16) to be printed.

An easy=to-use feature is provided to allow the usér to
read, write, and compare variable alphanumeric data. This
is particularly important for conversational input processing,

Chaining permits one BASIC program to call upon @fother
for compilation and execution without user intervefition,
Thus, programs that would exceed user core space tay be
segmented, and overlay techhigques may be employed via
the chaining facility. (Reference: BASIC/Reference Man-
val, 9015 46.)

FLAG

FLAG (FORTRAN Load and Go) is an in-core FORTRAN
compiler that is compatible with the FORTRAN IV-H class
of compilers. it can be used in preference to the other
FORTRAN compilers when users are in the debugging phase
of program development. FLAG is a one-pass compiler and
uses the Extended FORTRAN 1V library. Included in the
basic external functions are the Boolean functions IAND
(AND), IEOR (exclusive OR), and IOR (OR), which give
the FORTRAN user a bit manipulation capability.

If several FLAG jobs are to be run sequentially, they may
be run in a sub-job mode, thus saving processing time nor~
mally needed for the Control Command Interpreter (CCI) to
interpret the associated control cards. In this mode,
FLAG will successively compile and execute any number
of separate programs, thereby reducing monitor overhead,.

The FLAG debug mode is a user-selected option that gener~
ates extra instructions in the compiled program to enable
the user, during program execution, to detect errors in pro=
gram logic that might otherwise go undetected or cause un=-
explainable program failure. (Reference: FLAG/Reference
Manual, 90 16 54.)

ANS COBOL

The Xerox ANS COBOL compiler offers the user a powerful
and convenient programming language facility for the im-
plementation of business or commercial applications. The
language specifications fully conform to the proposed ANSI
standard for the various functional processing modules. Only
those language elements that cause ambiguities or are seldom
used have been deleted. The compiler's design takes full
advantage of Sigma's unique hardware features, resulting in
rapid compilation of source code, rapid execution of the re-
sulting object code, and the generation of compact programs,



The result is a highly efficient programming systemrequiring
a minimum amount of storage.

Xerox ANS COBOL contains many facilities that are either
not found in other systems or, if availoble, are provided
only at greater cost in terms of equipment required, Some
of the facilities that provide more flexibility and ease of
use in program development include

1. Implementation of table handling mode.

2. Sort/merge linkage.

3. Sequential access.

4. Random access linkage.

5. Segmentation.

6. Report writer.

7. Library utilization.

8. Calling sequence for FORTRAN, Meta-Symbol, etc.

9. Packed decimal as well as floating=-point arithmetic
formats.

10. Data name series options for ADD, SUBTRACT,
MULTIPLY, DIVIDE, and COMPUTE verbs.

The system provides the user with a comprehensive set of
aids to minimize the time required to print "bug-free" pro-
grams in the form of listings. These listings include

1. The source language input to the compiler with inter-
spersed English language diagnostic messages.

2. An optional listing of the relocatable binary output,
printed in line number sequence identical to the source
language listing.

3. A cross-reference listing, indicating by line number
where each data name or paragraph name is defined in
the COBOL program and where each reference is
located.

In addition, at run time, the user may use TRACE and
EXHIBIT to follow execution of the procedure division.

The compiler is designed to take full advantage of high-
speed, random access secondary storage (e.g., RAD stor-
age). This feature means faster job execution because of
minimized 1/0 delays, and smaller core memory require-
ments because of rapid overlay service. (Reference: ANS

COBOL/LN Reference Manual, 90 15 00.)

APL

APL is an acronym for A Programming Language, the lan-
guage invented by Kenneth Iverson. It is an interpretive,

problem-solving language. As an interpretive language,
APL does not wait until a program is completed to compile
it into object code and execute it; instead, APL interprets
each line of input as it is entered to produce code that is
immediately executed. As a problem=-solving language,
APL requires minimal computer programming knowledge; a
problem is entered into the computer and an answer is re-
ceived, all in the APL language.

Because APL is powerful, concise, easy to learn, and easy
to use, it is widely used by universities, engineers, and
statisticians. It also has features that make it attractive
for business applications where user interaction and rapid
feedback are key issues. One of APL's major strengths is
its ability to manipulate vectors and multidimensional arrays
as easily as it does scalar values. For example, a matrix
addition that might require a number of statements and
several loops in other languages can be accomplished as
A+B in APL. This type of simplification exemplifies APL's
concise power. (Reference: APL/LN, OPS Reference Man-
val, 90 19 31.)

MANAGE (PROGRAM PRODUCT)

Manage is a generalized file management system. It is de-
signed to allow decision makers to make use of the computer
to generate and update files, retrieve useful data, and gen-
erate reports without having a knowledge of programming.

Manage consists of four subprograms: Dictionary, Fileup,
Retrieve, and Report. The Dictionary subprogram is a data
file and is the central control element in the Manage sys-
tem. It consists of definitions and control and formatting
parameters that precisely describe the characteristics of a
data file. The Fileup subprogram initially creates and then
maintains a data file. The Retrieve subprogram extracts data
from a data base file according to user-specified criteria.
The Report subprogram automatically prepares printed reports
from data extracted by the Manage retrieval program. (Ref-
erence: Manage/Reference Manual, 90 16 10.)

SIMULATED LANGUAGE (PROGRAM PRODUCT)t

The Simulation Language (SL-1) is a simplified, problem-
oriented digital programming language designed specifically
for digital or hybrid simulation. SL-1 is a superset of CSSL
(Continuous System Simulation Language), the standard lan-
guage specified by Simulation Councils, Inc., for simula-
tion of continuous systems. It exceeds the capabilities of
CSSL and other existing simulation languages by providing
hybrid and real-time features, interactive debugging fea-
tures, and a powerful set of conditional translation features.

SL-1 is primarily useful in solving differential equations, a
fundamental procedure in the simulation of parallel, con-
tinuous systems. To perform this function, SL-1 includes

t n LI
See "program product" in glossary.
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six integration methods and the control logic for their use.
In hybrid operations, SL-1 autematically synchronizes the
problem solution to real-time and provides for hybrid input
and output,

Because of the versatility of Xerox Sigma computing sys—
tems and the broad applicability of digital and hybrid simu-
lation techniques, applications for SL-1 exist across the
real-time spectrum. The library concept of SL-1 allows the
user to expand upon the Xerox supplied macro set and facil-
itates the development of ma¢ro libraries oriented to any
desired application. = (Reference: SL-1/Reference Man-
val, 90 16 76.)

EXECUTION CONTROL PROCESSORS

Processors in this group control the execution of object
programs, Delta and COBOL On-Lline Debugger can
be used in on-line mode only. Load can be used in batch
mode only. Link and FDP can be used in either batch or
on-line mode.

LINK

Link is a one-pass linking loader that constructs a single
entity called a load module, which is an executable pro-
gram formed from relocatable object modules (ROMs). Link
is designed to make full use of mapping hardware. It is not
an overlay loader. If the need for an overlay loader exists,
the overlay loader (Load) must be called and the job must
be entered in the batch stream. (Reference: CP-V/TS Ref-
erence Manual, 90 09 07.)

LOAD
Load is a two-pass overlay loader. The first pass processes

1. All relocatable object modules (ROM:s).

2. Protection types and sizes for control and dummy sec~
tions of the ROMs.

3. Expressions for definitions and references (primary,
secondary, and forward references).

The second pass forms the actual core image and its reloca-
tion dictionary. (Reference: CP-V/BP Reference Man-
val, 90 17 64.)

DELTA

'Delta is designed to aid in the debugging of programs at
the assembly-language or machine-language levels. It
operates on object programs and tables of internal and glo-
bal symbols used by the programs but does not require that
the tables be at hand. With or without the symbol tables,
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Delta recognizes computer instruction mnemonic codes and

can assemble machine-language programs on an instruction-
by-instruction basis. The main purpose of Delta, however,

is to facilitate the activities of debugging by

1. Examining, inserting, and modifying such progrom ele-
ments as instructions, numeric values, and coded infor~
mation (i.e., data in all its representations and formats),

2. Controlling execution, including the insertion of break=
points into a programand requests for breaks on changes
in elements of data.

3. Tracing execution by displaying information at desig-
nated points in a program,

4. Searching programs and data for specific elements and
subelements.

Although Delta is specifically tailored to machine language
programs, it may be used to debug any program. Delta is
designed and interfaced to the system in such a way that it
may be called in to aid debugging at any time, even after
a program has been loaded and execution has begun. (Ref-
erence: CP-V/TS Reference Manual, 90 09 07.)

FORTRAN DEBUG PACKAGE

The FORTRAN Debug Package (FDP) is made up of special i~
brary routines that are called by Xerox Extended FORTRAN 1V
object programs compiled inthe debug mode. These routines
interact with the program to detect, diagnose, and in many
cases, repair program errors.

The debugger can be used in batch and on-line modes. An
extensive set of debugging commands are available in both
cases. In batch operation, the debugging commands are
included in the source input and are used by the debugger
during execution of the program. In on-line operations,
the debugging commands are entered through the terminal
keyboard when requested by the debugger. Such requests
are made when execution starts, stops, or restarts. The de-
bugger normally has control of such stops.

In addition to the debugging commands, the debugger has
a few automatic debugging features. One of these features
is the automatic comparison of standard calling and receiv-
ing sequence arguments for type compatibility. When appli-
cable, the number of arguments in the standard calling se-
quence ischecked for equality with thereceiving sequence,
These calling and receiving arguments are also tested for
protection conflicts. Another automatic feature is the test-
ing of subprogram dummy storage instructions to determine
if they violate the protection of the calling argument. (Ref-
erence: FDP/Reference Manual, 90 16 77.)

COBOL ON-LINE DEBUGGER
The COBOL On-line Debugger is designed fibe used with

Xerox ANS COBOL. The debugger is o Sp&cial COBOL
run-time library routine that is called by progrems compiled



in the TEST mode. This routine allows the programmer to
monitor and control both the execution of his program and
the contents of data-items during on-line execution. The
debugger also allows the COBOL source program to be
examined and modified.

The debugger can only be used during on-line execution;
however, programs that have been compiled for use with
the debugger may be run in the batch mode. This is not
recommended, though, because of the increased program
size when the TEST mode is specified. (Reference: ANS
COBOL/On-line Debugger Reference Manual, 90 30 60.)

SERVICE PROCESSORS

The processors in this group perform general service func-
tions required for running and using the CP-V system,

EDIT

The Edit processor is a line-at-a-time context editor desig-
- nated for on-line creation, modification, and handling of
programs and other bodies of information. All Edit data is
stored on disk storage in a keyed file structure of sequence
numbered, variable length records, This structure permits
Edit to directly access each line or record of data.

Edit functions are controlled through single line commands
supplied by the user. The command language provides for
insertion, deletion, reordering, and replacement of lines
or groups of lines of text. It also provides for selective
printing, renumbering records, ond context editing opera~
tions of matching, moving, and substituting line-by-line
within o specified range of text lines. File maintenance
commands are also providedto allow the user tobuild, copy,
merge, and delete whole files. (Reference: CP-V/TS Ref-
erence Manual, 90 09 07.)

PERIPHERAL CONVERSION LANGUAGE

The Peripheral Conversion Language (PCL) is a utility sub=
system designed for operation in the batch or on-line en-
vironment. It provides for information movement among
card devices, line printers, on-line terminals, magnetic
tape devices, disk packs, and RAD storage.

PCL is controlled by single-line commands supplied through
on-line terminalinput or through command card input in the
job stream. The command language provides for single or
multiple file transfers with options for selecting, sequencing,
formatting, and converting data records. Additional file
maintenance and utility commands are provided. (Refer-
ences: CP-V/TS Reference Manual, 90 09 07 and CP-V/BP
Reference Manual, 90 17 64, )

SYSGEN

SYSGEN is made up of several processors. These proces-
sors are used fo generate a variety of CP-V systems that are

tailored to the specific requirements of an installation., The
SYSGEN processors are PASS2, LOCCT, PASS3, and DEF.
PCL is used to select from various sources the relevant
modules for system generation. PASS2 compiles the required
dynamic tables for the resident monitor. LOCCT and PASS3
file awoy and execute load card images to produce load
modules for the monitor and its processors. DEF writes a
monitor system tape that may be booted and used. (Refer-
ence: Chapter 14.)

DEFCOM

DEFCOM makes the DEFs and their associated values in one
load module available to another load module. It accom-
plishes this by using a loadmodule as inputand by producing
another load module that contains only the DEFs and DEF
values from the input module. The resultant load module
of DEFs can then be combined with other load modules.
DEFCOM is used extensively in constructing the monitor
and the shared run-time {ibraries. (Reference: CP-V/BP
Reference Manual, 90 16 é4.)

SYMCON

The Symbol Control Processor (SYMCON) provides a means
of controlling external symbols in a load module and of
building a global symbol table. Its primary function is to
give the programmer a means of preventing double defini-
tions of external symbols. It may also be used to reduce
the number of external symbols. For example, if certain
load modules cannot be combined because their control
tables are too large, the tables may be reduced in size by
deleting all but essential external symbols. (Reference:
CP-V/BP Reference Manual, 90 17 64.)

ANALYZE

ANLZ provides the system programmer with a means of ex-
amining and anlyzing the contents of dumps taken during
system recovery. It is called automatically by the Automa-
tic Recovery Procedure and is executed as a ghost job. It
may also be called by the operator to analyze tape dumps
when recovery is not possible, or by an on-line user to
examine dumps of the currently running monitor. (Refer-
ence: Chapter 9.)

BATCH

The Batch processor is used to submit a file or a series of
files to the batch queue for execution. Through Batch pro-
cessor commands, the following capabilities are available:

1. A file may be inserted into a file being submitted for
execution, thus bringing together more than one file
to create a single job.

2. Selected strings and fields existing in files being sub-

mitted for execution may be replaced by new strings
and fields.
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The results of string and field replacements can be
examined before the job is submitted to the batch
stream,

Files to be submitted for execution may reside on tape
or private disk pack.

Jobs may be submitted to run in an account other than
the account from which the job is submitted.

The Bateh processor may be called in either the on-line or
the batch mode. (Reference: CP-V/TS Reference Man-
val, 9049 07.)

APPLICATION PROCESSORS

The application processors are intended for use for specific
types of applications,

SORT/MERGE

The Xerox Sort/Merge processor provides the user with a
fast, highly efficient method of sequencing a nonordered

file. Sort may be called as a subroutine from within a user's

program or as a batch processing job by control cards. 1t
is designed to operate efficiently in a minimum hardware
environment. Sorting can toke place on from 1 to 16 keys
and each individual key field may be sorted in ascending
or descending sequence. The sorting technique used is
that of replacement selection tournament and offers the
user the flexibility of changing the blocking and logical
record lengths in explicitly structured files to different
values in the output file.

The principal highlights of Sort are as follows:

1.

12

Sorting capability allows either magnetic tapes, disks,

or both.
Linkages allow execution of user's own code.

Sorting on from 1 to 16 key fields in ascending or
descending sequence is allowed. Keys may be al-
phanumeric, binary, packed decimal, or zoned deci-
mal data,

Records may be fixed or variable length.
Fixed length records may be blocked or unblocked.

Disks may be used as file input or output devices, or
as intermediate storage devices.

Sort employs the read backward capability of the tape
device to eliminate rewind time.

Processors

8.

9.

User-specified character collating sequence may be
used.

Buffered input/output is used.

(Reference: Sort-Merge/Reference Manual, 90 11 99.)

1400 SERIES SIMULATOR

The 1400 Series Simulator provides an economical and ef-
fective solution to the program conversion problem arising

because of a change in hardware. This interpretive program

is designed to execute 1400 series object programs gutomat-
ically as if they were run on a 1401, 1460, or 1440, Thus,
an existing level of computing capability can be main-

tained while new processing methods that take advantage of

the new, more powerful Sigma equipment are designed and
implemented.

The 1400 Series Simulator simulates object code produced
by SPS, FORTRAN, Autocoder, RPG, and utility routines.
Almost all 1400 operations may be simulated except for
1/O operations in which hardware differences make total
simulation impossible. Full 1400 operator capabilities are
provided. (Reference: 1400 Series Simulator/Reference
Manual, 90 15 02.)

EDMS (PROGRAM PRODUCT)'

EDMS is a generalized data management system that enables

the user to create an integrated data base. It is designed

to be used with COBOL, FORTRAN, and Meta-Symbol pro-

cessors. It simplifies programming by performing most of
the 1/O logic and data base management for the applica-
tion programmer.

The principal features of EDMS are as follows:

The user can describe data in various data structures.
Using sets, any element can be related to any other
element. The data structures include lists and hier-
archies (trees). The two relationships can be combined
to form extensive networks of data,

Access techniques include random, direct, indexed,
and indirect (relative to another record),

An EDMS data base may consist of up to 64 monitor
files.

Multiple secondary indexes can be defined by the user
to allow records to be refrieved via any combination
of secondary record keys,

t
See "program product" in glossary,



e  Users may construct any number of logical files or data
bases within an EDMS file.

e  Data is described separately from the user program to
facilitate management of the data base.

e  Comprehensive security exists at all levels of a file.

e  Journalization provides an audit trail for backup and
recovery.

e A dynamic space inventory is maintained to facilitate
rapid record storage and to optimize the use of avail-
able storage space,

e Detailed data description is provided for inclusion into
the user's application program to reduce programming
effort,

e File 1/O logic is performed for the user program
including

1. Logical or physical record deletion.
2. Record retrieval on random or search basis.
3. Record insertion or modification.

(Reference: EDMS/Reference Manual, 90 30 12.)

GPDS (PROGRAM PRODUCT)t

The General Purpose Discrete Simulator provides engineers
and administrators, whose programming experience is mini-
mal, with a system for experimenting with and evaluating
system methods, processes, and designs. Providing a means
for developing a broad range of simulation models, itallows
organizing, modeling, and analyzing the structure of a sys-
tem, observing the flow of traffic, etc. Potential applica-
tions include

e Advanced management planning.
e Analysis of inventory or financial systems.

e Studies of message switching and communications
networks.

e Risk and capital investment studies.

e Evaluation and data processing systems.

® Job shop and queuing studies.

Although GPDS is compatible with other simulator systems,
it has a number of salient features not usually found in com-

petitive versions. (Reference: GPDS/Reference Manual,
90 17 58.)

CIRC (PROGRAM PRODUCT)

CIRC is a set of three computer programs for electronic cir-
cuit analysis of Sigma 5-9 computers: CIRC-DC for dc cir-
cuit analysis, CIRC-AC for ac circuit analysis, and CIRC-
TR for transient circuit analysis. The programs are designed
for use by a circuit engineer at the installation, and require
little or no knowledge of programming for execution.

CIRC can be executed with three modes of operation possi-
ble: conversational (on-line) mode, terminal batch entry
mode, and batch processing mode. The system manager will
determine which of these modes are available to the engi-
neer, based on type of computer installation and other in-
stallation decisions.

e The on-line mode offers several advantages since it
provides true conversational interaction between the
user and computer. Following CIRC start-up procedures,
CIRC requests a control message from the user. After
the control message is input (e. g., iterate a cycle of
calcuations with changed parameters) the computer
responds (via CIRC) with detailed requests for appli-
cation data. These requests are sufficiently detailed to
virtually eliminate misunderstandings by the engineer.
This mode is highly useful in a highly interactive en-
vironment that produces a low volume of output and
requires limited CPU time.

e  The terminal batch entry mode allows efficient hand-
ling of high volume output and large CPU time require-
ments while preserving the advantages of the terminal
as an input device. Two files are required, one con-
taining all CIRC input including a circuit description
and control messages and the other directing the exe-
cution of CIRC. The job is entered from the terminal
into the batch queue and treated like a batch job.

o The batch mode should generally be used for jobs in-
volving large volumes of computations and outputs. It
enables the user to concentrate on data preparation
with virtually no involvement in programming consider-
ations. The system manager can provide a set of start-
up cards that never change, and these will constitute
the entire interface between user and executive soft-
ware. However, the batch mode offers less flexibility
in experimenting with a circuit and slower turnaround
time in obtaining answers.

(References: CIRC-AC/Reference Manual and User's Guide,
90 16 98, CIRC-DC/Reference Manual and User's Guide,
90 16 97, and CIRC-TR/Reference Manualand User's Guide,
90 17 86.)

fSee “program product" in glossary.
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USER PRGCESSORS
Users mgy write their own processors and add them fto
CP-V or replace CP-V processors. The rules governing the

creation -and modification of processors are described in
Chapter 7.

MONITOR
The monitor responds to the moment-by-moment require-
ments of controlling machine operation, switching between
programs requiring service, and providing services at the
explicit request of the user's program. The monitor pro-
grams that perform these functions are listed below.
1. Basie Control.
2. Scheduling and Swapping.
3. Memory Management.
4. File Manogement,
5. Multibatch Job Scheduling.
6. Resource Management,
7. Job Step Control.
8. Terminal I/O Handling.
9.  Symbionts.
10. Cooperatives.
11. System Integrity.
12. Initialization and Start-up.
13. Operator Communications.
14. Batch Debugging.

15. Lload-and-Llink.

16. System Debu‘gging.

The basic control system is an 1/O interrupt service and
handling routine. It includes trap and interrupt handlers,
routines that place requests for 1/O in a queue, and basic
device 1/O handling routines.

The scheduling and swapping module makes the decision to
swap, selects the users to swap in and out, sets up the I/O
command chains for swap transfers, and selects the next user
for execution. It also ensures that any associated, but not
currently resident, shared processors are brought in with
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each user. Special algorithms control 1/O scheduling and
the balance of machine use between on-line and batch.

The memory management module controls the use of core
and disk storage. Specifically, it controls the allecation of
physical core memory, maintains the map and access images
for each user, services the "get" and "free" service calls
for memory pages, and manages the swapping disk space.

File management routines control the content and access to
physical files of information. These routines perform such
functions as indexing, blocking and deblocking, managing
of pools of granules on RADs and disk packs, labeling, la-
bel checking and positioning of magnetic tape, formatting
for printer and card equipment, and controlling access to
and simultaneous use of a hierarchy of files.

The multibatch job scheduling routines select jobs to be run
from the waiting input queue depending on priority and re-
source and partition availability.

Resource management facilities keep track of the number
of resources of each kind (i.e., tape drives, disk spindles,
core) that are in use, For a batch job, the multi-batch
scheduler compares the resources required with the avail-
able resources and does not start the job until sufficient
resources are available. Once the job is started, the re-
sources that are required by the job are reserved for the
exclusive use of the job, thereby guaranteeing that they
will be available for the duration of the job.

Job step control routines are entered between major seg-
menfs of a job or an on-line session. They perform the mon-
itor functions required between job steps such as

1. Processing error exit and abort CALs.
2. Handling monitor aborts.

3. Processing interpretive exits to associated shared pro-
cessors or to load program modules.

4. Merging DCB assignments for execution.

5. Fetching program load modules into core.

Terminal 1/O handling routines perform read-write buffer-

ing and external interrupt handling for 1/O directed to user
terminals. These routines also translate character codes,
insert page headers and VFC control characters, simulate
tabs, and perform other formatting tasks.

Symbiont routines transfer data from the card reader to

logical device streams on disk storage and from logical de-
vice streams on disk storage fo the card punch or line
printer,




Coépercﬁve routines intercept read, print, or punch

commands in user programs and transfer data from or to
logical device streams residing on disk storage. The input
cooperative simulates card reading from a logical device
stream, The output cooperative builds a logical device
stream using intercepted program output directed by the user
program to a line printer or card punch,

System integrity facilities provide error detection and re-
covery capabilities. This includes security to user files and
automatic high-speed restart in case of system failure. Suf=-
ficient information is recorded to isolate errors and failures
caused by hardware or software.

Initialization and start-up routines are stored on tape and
are booted into core storage. After they are in core, they
load the monitor root into core and turn control over to the
root, The monitor root then completes the initialization
of the monitor by starting and running the program cailed
GHOST1 which completes the patching of the system and
the initialization of the swapping disk and hardware,

Operator communication routines provide for communica-

tion between the monitor and the operator. They transmit
messages to the operator and process key~ins received from
the operator.

Batch debugging routines provide batch programs with
debugging capability through the use of procedure calls,
Any batch program may take.a snapshot dump of a specified
segment of memory, either on an unconditional or a con-
ditional basis.

System debugging routines provide debugging services to
system programmers. Three debugging routines are avail-
able. They are

1. Executive Delta: This is a stand-alone processor and
is essentially the same as on-line Delta. Executive
Delta is optionally loaded at boot time along with the
root of the monitor and monitor system tables.

2. Analyze: This program is intended for debugging CP-V
crash dumps. To accomplish this, it performs three
major functions.

a. It runs a series of monitor integrity checks to de-
termine what caused the crash.

b. It summarizes the complete software environment
at the time of the crash in a series of tables.

c. It permits on-line interactions similar to Delta.

3. Recover: This program provides the "bail-out" exit
from the monitor. The error code that is transmitted
to RECOVER defines the problem and the module that
discovered the problem.

Load-and=link routines give batch programs three types of
loading and linking capability. Through the use of proce-
dure calls, a batch program may

1. Load an overlay segment into core storage,

2. Store the calling program on disk storage, load the
called program into core storage, and transfer control
to the called program.

3. Load a program into core storage, transfer control to
the called program, and release the core area used by
the calling program.

CP=V has two libraries. One is a public library and the
other is a system library. In the standard release of CP-V,
the public library contains two sets of programs. One set
(P1) contains a useful set of Extended FORTRAN 1V run-
time library routines, the other set (PO) contains P1 and the
FORTRAN Debug Package. These two libraries are so con-
structed that a single copy is shared among all concurrent
users. The system library contains a collection of routines
that are less frequently used than the public library routines.
They are in library load module form and are loaded only
with programs that reference them,

SCHEDULING AND MEMORY MANAGEMENT

Scheduling and memory management routines control the
overall operation of the system. Inputs to these routines,
together with the current status of users as recorded by the
scheduler, are used to change the position of each user in
the scheduling status queues. It is from these queues that
selections are made for both swapping and execution. Swaps
are set up by the selection of a high priority user that is to
be brought into core and by pairing this user with one or
more low priority users that are to be transferred to disk
storage. Similarly, the highest priority user in core is
selected for execution.

SCHEDULER INPUTS

System activities are reported by direct entry to the sched-
uler, which makes changes to user status queues through a
logical signaling table. The scheduler records inputs by
changing the user status queues and other information asso-
ciated with the user. In general, a table-driven technique
is used. The received signal is on one coordinate and the
current state of the user is on the other. The table entry
thus defined names the routine to be executed in response
to the given signal-state combination, Since the number
of signals and states is large, the table technique aids in
debugging by forcing complete specification of all the pos-
sibilities. Inputs to the scheduler are listed in Table 1.
The scheduler also receives control at execution of each
CAL issued by a user program that is requesting monitor
service, These entries (Table 2), the special entries from
the executive language processors, and entries from intern-
ally reported events drive the scheduling of the system.
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Table 1. Event Inputs Received by Scheduler

Table 1. Event Inputs Received by Scheduler (cont, )

Event Meaning Event Meaning
E:ABRT Operator aboerted user. E:QFAC No granules available for user.
E:AP Associate shared processor with user. | E:QF! Reat-time user. Queve for interrupt.
E:ART Activate real~time user. Interrupt has 1 E:QMF Queue for 1/D master function count too

occurred., : high. ]
E:CBA COC buffer available. | E:SL Steep time for user.
E:CBK Break signal received, 1 E:SYMF Symbiont file now available.
E:CBL Number of output characters > SL:T8B. { E:5YMD Symbiont disk space now available.
E.CEC TEL request (W), @ Y, or y© ). 1 E:UQA User dequeued for access (e.g., for access

to tape or disk pack).
E:CFB Cennot find COC buffer,
E:UQFAC ALLOCAT has refreshed granule stacks.
E:CIC Terminal input message complete,
| E:WU Wake-up time for user.

E:CRD Read terminal command received.
E:CUB Number of output coracters = SL:UB. Table 2. Service Request Input to Monitor
£:DPA RAD page available. | Source of Inputs Service Request Entries
E:ERR Operator srrored wser. User program 1. Terminal input/output request.

. (through monitor
E:IC /O complete. service calls) 2. input/output service calls for
E:1IP 1/Q started and now in progress. RAD, disk pack, or magnetic

tape.
E:IP Request permission to start 1/O. 3, Wait request.
E:KO User removed from core. 4. Program exit (complete).
E:NC Cannot get requested core pages. 5. Core request (for common,
E:ND Cannot get requested disk page. dynamic, or specific pages).
E:NOCR User allowed to open or close file, 6. Real-time services.

. . . 7. Program overlay (load and
E:NSYMD | No symbiont disk space. link, load and transfer).
E:NSYMF | No symbiont file entry. 8 Debug requests.

: R - i .

E:NQ Enqueue release — resource available 9. Miscellaneous service requests.
E:NQW Enqueue — wait for resource.
- X Executive 1. Name of system programs to

: : f file.

E:OCR Request permission to open or close file language be loaded and entered (im-
processor plies deletion of any current
E:OFF User has hung up telephone. program).
E:QA User queued for access (e.g., for access 2. Continuation signal.
to t disk pack).
© tape or disk pack) 3. Special continuation address.
E:QE Quantum end. 4. Link load-ond-go-exit.
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SCHEDULER OUTPUT

The scheduling routine performs two major functions during
the time it is in control of the computer. The first function
consists of setting up swaps between main core memory and
secondary disk storage in such a way that high priority users
are brought info core to replace low priority users that are
transferred to disk storage. The actual swap is controlled
by an 1/O handler according to specifications prepared by
the scheduler. These specifications are prepared according
to the priority state queues described in the next section.
Given a suitably large ratio of available core to average
user size (greater than 4), the scheduler can keep swaps
and computing close to 100 percent overlapped.

The second function the scheduler performs consists of se-
lecting a user for execution according to the priority state
queues and the rules for batch processing. The rule is simple:
the highest priority user whose program and data are in core
is selected.

- USER STATUS QUEUES

Status queues form a single priority structure from which se-
lections for swapping and execution are made. The status
queuves form an ordered list with one and only one entry
for each user. The position in queue is an implied bid for
the services of the computer. As events are signaled to the
scheduler, individual users move up and down in the prior-
ity structure. When they are at the high end, they have o
high priority for swapping into core and for execution. When
they are at the low end, they are prime candidates for re-
moval to secondary storage. This latter feature — that of
having a defined priority for removal of users to disk stor-
age — is an important and often overlooked aid to efficient
swap management. It avoids extraneous swaps by making
an intelligent choice about outgoing as well as incoming
users.

In addition to these primary functions, user status queues
have other functions such as

1. Synchronizing the presence in core of the user program
and data with the availability of I/O devices.

2. Queuing user programs to be "awakened" at a preestab-
lished time.

3. Queuing requests for entry and use of processors.
4. Managing core memory.

5. Queuing requests for buffers either in core or on
disk.

6. Queuing requests for nonresident monitor services.

A list of the status queues is given in Table 3.

Table 3. Scheduler Status Queues

State Meaning

SRT Real-time execute (0 < priority < X'BF').

SCO Background execute (X'CO'<
priority < X'F5'),

SC1 Background execute (priority = X'F6'),

SC2 Background execute (priority = X'F7').

SC3 Background execute (priority = X'F8')

SC4 Background execute (priority = X'F9').

SC5 Background execute (priority = X'FA').

SCé Background execute (priority = X'FB').

SC7 Background execute (priority = X'FC').

SC8 Background execute (priority = X'FD').

SC9 Background execute (priority = X'FE'),

SC10 Background execute (priority = X'FF'),

STOB Terminal output blocked in core. (More
characters than the system limit are ready
for typing.)

STOBO Terminal output blocked. Not in core.

SIOW 1/O wait. Users waiting for an 1/O that is
in progress to complete.

STIOMF Users blocked because I/O master function
count (number of 1/O operations in progress)
has reached the system limit,

SW Users waiting for a specified "wake-up"
time.

SQA Users waiting for service by RBBAT, the
symbiont ghost.

SQR Users in core and blocked for dynamic re-
source such as swapper page, COC buffer,
symbiont disk page, symbiont table space,
enqueued resource, service by ALLOCAT
(for file granules), or file open or close.,

SQRO Same as SQR but not in core.

STI Typing input and in core.

STIO Typing input and not in core.

SQFI Real-time user waiting for interrupt.
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SCHEDUIER OPERATION

To select users for execution, the scheduler searches down
a list of the status queues for the first user in core memory.
The highest priority user is served first. Interrupting users
are served before those with an active input message (both
of these take precedence owver users with unblocked termi-
nal output), then come on-line compute-bound users and
finally, compute-bound batch jobs. Note that users in
lower states have no current requests for CPU resources.
Note also that as each user is selected for execution, the
status queue of the user is changed to CU. When the quan-
tum is complete, the highest priority queue the user can
enter is the compute queue. Users that enter any of the
three highest priority states receive rapid response but only
for the first quanta of service. Thereafter, they share ser-
vice with others in the compute queue.

A similar selection procedure is used to set up users for
swapping. First, the highest priority user in the execution
queue who is not in core is selected and his size require-
ment (including the requirement for shared processors not in
core) is determined. Second, users are selected from the
swapout queue until enough space is freed by these users
and their shared processors to provide for the user selected
for swap-in. If a single user in a state below SC10 (Table 3)
can be found to swap out, then a single rather than a multi-
ple swap is chosen. No swaps occur until a user that is not
in core enters a high priority queue.

Two lists resulting from this selection are presented to the
swapper. One list contains the user (or users) to be swapped
out and the other contains the user to be swapped in. This
latter list also contains the shared processors that must
accompany the user and the current free core page list.
When the scheduler selects users for swapping, it picks a
high priority user to load into core and the lowest priority
user to remove from core. Priorities are arranged from high
to low, in order of increasing expected time before the next
activation. This ensures that the users that are least likely
to be needed are swapped out first, while the users most
likely to require execution are retained in core. The swap
algorithm operates so that compute users remain in core and
use all available compute time, while the interactive users
are swapped through the third core slot whenever the fol-
lowing three conditions exist:

1. There is room in core for three user programs,

2. Two users are computing steadily.

3.  Many other users are doing short interactive tasks.
Table 4 shows the queue used for selection of users to be
brought in for execution and the queue used for selection
of users to be moved to disk.

Note that the queuves CU, IOW, QRO, TOBO, TIO do not
appear in either list. Thus, the users in these states are not
selected either for execution or for swapping.

Two examples of typical interactive use are illustrative of

the scheduling operation.
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Table 4. Swap-In and Swap~Out Queues

Swap~In
(and Execution) Swap-Out
Queue Queve
SRT SW
SCo STI
SC1 STOB
SC2 SQFI
SC3 SQA
SC4 sCi1o0
SC5 SQR
5C6 SC9
SC7 SC8
SC8 SC7
SC9 SC6
SC10 SC5
SC4
SC3
SC2
SC1
SCo
SRT

The first example traces scheduling operations for a simple,
short interactive user request. At the time the request is
typed, the user is in the STI queve. His program, which
has probably been swapped to disk storage, remains there
until the COC routines receive an activation character,
Receipt of this character is reported to the scheduler
and causes a change in state of the user to the appro-
priate executable state (SCO-SC10). The scheduler finds
a high priority user not in core and initiates a swap to
remove a fow priority user (if necessary) and to bring
in the one just activated. On completion of the swap,
the scheduler is again called and now finds a high priority
user ready to run. The user's state is changed to CU, the
program is entered, and the input command is examined by
the reading program. The cycle in this example is com-
pleted by preparation of a response line and a request to
the monitor for more input which changes the user's state
to THagain, making him a prime candidate for removal
to disk,
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The second example illustrates an output-bound terminal
program. This program moves through the state cycle STOB-
SC-SCU as output is generated by the program. The COC
routines signal when the output limit has been reached,
thus causing the program to be delayed while output is
transferred to the terminal. In o typical operation, four
to six seconds of typing is readied in buffers each time the
user program is brought into core and executed. During
this typing time, the program is not required in core and
the CPU resources can be given to other programs.

/O SCHEDULING

1/0 scheduling is designed to provide good service to 1/0-
bound users while keeping the CPU busy with compute-
bound users. The intent is to make the fullest possible
utilization of both the CPU and the 1/O devices. The
manner in which this is accomplished is described below.

A user thathasbeen waiting for an 1/O to complete (SIOW)
is changed to an executable state at a priority slightly
higher than a similar compute-bound user when the 1/O
completes. At that time, the execution scheduler inter-
rupts the execution of the compute-bound user so that
the 1/O-bound user can execute. The 1/O-bound user re-
quires comparatively little CPU time before initiating
another 1/O request and returning to the SIOW state. The
compute-bound user then resumes execution,

It should be noted that the scheduler automatically adapts
to jobs that alternate between bursts of computing and bursts

of 1/0.

SWAP HARDWARE ORGANIZATION

Users are removed from core to a dedicated area of disk
storage (or to several disks in large configurations) when
core is required for higher priority users.

Bit tables are used to keep track of the availability of each
sector on the disks. In these tables, a zero is used to indi-
cate the sector is in use (usually assigned to a user) and a
one is used to indicate the sector is available. Users are
assigned a sufficient number of page-size sectors to accom-
modate their current use. The assignment is done in such a
way that command chaining of the 1/O can order the sectors
to be fetched for a single user with minimum latency. That
is, each user's pages are spread evenly over the set of avail-
able sectors on the disk to which he is dedicated so that
data will be transmitted in every disk sector passed over
when the user is swapped.

The records of disk sectors associated with each user are
kept in the user's job information table (JIT), which is kept
on disk when the user is not in core. The disk location of
the JIT and the user's disk address are kept in core by the
scheduler. The disk layout is such that sufficient time is
available after the user's JIT arrives from the disk for the
system to set up the 1/O commands for the remainder of the
user.

The amount of disk storage assigned to swapping is a
parameter of SYSGEN. The number of on-line users that
the system can accommodate is limited by the size of disk
space allocated for swapping and the total size of active
on-line users.

PROCESSOR MANAGEMENT

CP-V processors are considered shared processors when they
are written in such a way that they are pure procedure and
are described as such when they are added to the system.
(User-associated data areas are initialized at first entry. )
A shared processor has the following special characteristics:

1. Ilts name is known to TEL and it may be called by name.

2. It has dedicated residency on swap storage established
at system initialization or via DRSP,

3. Assingle copy is shared by all requesting users.

MEMORY LAYOUT

The system makes full use of Sigma mapping hardware, ac-
cess protection, and write locks in allocating available
physical core pages to uses. Physical core pages are allo-
cated to users at their request. Use of the map obviates
the need for program relocation or physical moves. Full
protection is provided for one user from another. All pro-
grams and the monitor itself are divided into procedure and
data. The procedure area is protected by write-locks or
access codes, or both, against inadvertent stores.

The central features of the use of write-locks to protect
master mode programs are as follows:

1.  The monitor operates with a key of 01 and may store in
a. Its own data area (LOCK = 01).

b. Any batch, on-line or shared processor core

(LOCK = 01).

It may not store in its own procedure (LOCK = 11).

2.  Keys of 10 and 11 are never used, nor are locks of 00
or 10.

3. Write-locks ore initialized only once at system start-up

and are not changed thereafter except when running
under control of Executive Delta where they are used
to enable data breakpoints.

The access code on virtual memory pages controls references
made by slave mode programs (user programs and shared pro-
cessors). This code is retained in the JIT of each user and is
loaded when the user gains control. Write access to JIT and
other job context areas is given to TEL, CCI, and LOGON.
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The layout of virtual memory that applies to user programs
and ordinarily shared processors is shown in Figure 2.
Allocation of the available area depends on the type of
user that is running and the attributes of the load module
to be executed. Allocation Type Il is used when a core
library or debugger is associated or when the load module
to be executed has been built by Link. In all other cases,
allocation of the available grea is as shown in Type I for
batch users, ghost jobs, and on-line users executing in the
extended memory mode.

Core addresses shown are those appropriate for a typical
system but more (or less) core may be established for the
resident monitor at SYSGEN time depending on instaliation
needs. More (or less) area may also be desirable for the
library ared and for the job context area fo accommodate
more buffers, These bounds may also be adjustedat SYSGEN
time. The boundary at which the one-pass loader (Link)"
places the user program is also adjustable.

Virtual pages not currently allocated to the user are mapped
into a resident monitor page that is write-locked, (the ac-
cess code is set to no access). Thus, slave mode programs
are denied access through the access code, and attempts to
store at these cirtual addresses by a master mode program
are protected by write locks,

A typical layout of physical memory is shown in Figure 3.

Although this is similar to the actual layout, it should not
be assumed to be exact.

SYSTEM INTEGRITY

The monitor has @ number of routines that have been in-
cluded to guarantee system integrity. The objectives of
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Figure 2. Typical User Program - Virtual Memory Layout (not to scale)
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these routines are, in order of importance, (1) to provide
the highest possible security for user files even in the event
of total system failure, (2) to provide automatic high-speed
recovery in the event of a machine or software failure, and
(3) to record sufficient information to isolate errors and
failures caused by either hardware or software.

The major features of the CP-V system integrity routines are
as follows:

1. Detection of malfunctions by hardware examination
ond software checks wherever the checks have been
shown to enhance hardware error detection. Recovery
from these malfunctions is through retries, operator as-
sistance, etc.

2. Logging of all malfunctions, including recovered errors
and permanent failures,

3. Protection from hardware failures.

4. Use of on-line exercisers to provide for repair or ad-
justment of peripherals without taking the CPU down.

5. File backup and recovery facilities to minimize the
probability of losing user files, and in case of file
failure, to facilitate complete recovery of the file sys-
tem with a minimum of loss.

6. Automatic recovery following a system failure with
reasonable speed consistent with file security and the
recording of information for later analysis.

7. Facilities to provide for analysis of system crashes, In-
formation includes simple classification of failures as
well as full information for both customer engineers
and system programmers,

ERROR DETECTION AND RECOVERY

An effecitve operating system must be able to detect and,
whenever possible, to correct errors. It must also be cap-
able of restarting the system if necessary. CP-V uses a
combination of hardware and software checks to efficiently
meet these goals.

Hardware error protection features include memory protec-
tion against accidental overwriting of monitor and user pro-
grams, power fail-safe interrupts that ensure automatic re-
start in the event of power failure, memory parity checking,
I/O read and write verification, and a watchdog timer to
avoid instruction hangups. Detected errors are reported,
logged, and if possible, recovered directly. Catastrophic
failures cause an automatic system recovery if at all pos-
sible. Those failures which can be isolated to a single user
cause only that user to be aborted.

Software consistency checks, some of which are performed
optionally on the throw of a console sense switch, check
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the integrity of the software at many critical locations in
the system. These checks detect problems before they are
allowed to go beyond a recoverable point. When an incon-
sistency that is catastrophic to the system is detected, the
current users are logged off and all open files are closed.
The system is then automatically rebooted for the fastest
possible restart.

ERROR AND FAILURE LOGGING

Malfunction messages are maintained in a special file by
system integrity routines. Messages are placed in this file
whenever malfunctions are detected by the various parts of
the system. Hardware malfunctions that are recorded in-
clude such things as tape errors, card reader errors, memory
parity errors, and illegal instructions. Software malfunc-
tions that are recorded include the failure of software
checks on RAD or disk addresses contained in index blocks
and improper linkage of linked file blocks. In addition, a
software recovery from a seek failure is recorded in this
file (as a 757F code).

ERROR LOG ANALYSIS

The error log analysis program (ERR:FIL) is called into exe-
cution by the monitor whenever the number of malfunctions
has exceeded a certain threshold. The analysis program has
two major functions. One function consists of copying mal-
function messages from a special file where they are initially
recorded into a standard format file. The other function
consists of producing time-trace summaries that are useful
for predicting failure of devices. These summaries may be
used by the Customer Engineer to aid in preventive mainte-
nance of the system.

ON-LINE DIAGNQCSTICS AND EXERCISERS

On-line diagnostics and exercisers may be called when
there is a specific failure detected by the hardware or soft-
ware, or when a failure is projected through analysis of the
error log by the Customer Engineer. These programs may
also be called by the Customer Engineer when needed for
the test or adjustment of the card reader, card punch, line
printer, magnetic tape, or other devices.

FILE MAINTENANCE

CP-V provides a variety of processors designed to maintain
a reliable backup of the file data base. These processors
are summarized in Chapter 8 and are described in detail in
the CP-V/OPS Reference Manual, 90 16 75, The proces-
sors provide the ability to save and restore large volumes
of files very quickly, to save and restore entire private and
public disk devices at device speed, to handle user initi-
ated backup of files, to restore the allocation tables for
public disks after a system crash, to restore the allocation
tables for a private disk pack after a crash which affected
the pack, and to restore granule account information in
the :USERS file.
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AUTOMATIC RECOVERY AFTER SYSTEM FAILURE

The CP-V monitor performs consistency checks on the
results of hardware operations, checks intermediate resuits
of operating system software functions, performs checks and
balances at appropriate interfaces between the operating
system's modules, and monitors itself for unexpected trap
conditions caused by the hardware or operating system soft-
ware, A software check code is assigned to each type
of failure that the monitor may detect.

Some of these software check failures result in @ momentary
delay in service to all but the current user for whom the
operating system is performing a service. In such case,
the current user's job step is aborted, core is dumped to a
file for later analysis and display, and normal operating
then continues. The remaining software check failures are
handled by the system's recovery routine.

The recavery routine performs the following functions:

1. Displays cause of failure.

2. Takes a full core dump for later analysis.

3. Closes all open files with default options.

4, Packages or releases all partial symbiont files.
Packages error log.

6. Informs users of interruption.

7. Saves time, data, error log pointers, accounting infor-
mation, symbiont file directory, public disk granule
usage map, and executive communication.

8. Restarts system and restores items saved above,

When functions cannot be performed, they are noted on the
operator's console, If the function is considered minor, re-"
covery continues. If it is connected with file operations,
the file identification is noted and recovery proceeds.

The recovery routine described above occurs avtomatically

with a minimum delay (c few seconds) in system availability.
Operator initiation of this recovery function is also allowed,
providing for the event that the systemfails by not respond-
ing to any operator key=in or user service request.

When the recovery routine executes, it is independent of
all monitor services and functions and requires only that o
small recovery driver be intact in memory. This driver
reads the main recovery module into memory from the system
swap device, overlaying the pure procedure porfion of
CP-V. Certain monitor system tables are also required in-
tact for successful recovery. These tables are verified
before proceeding. If the recovery process cannot be com-
pleted, the operator is instructed to initialize the system
from the master system tape and restore files and backup
tapes.




CRASH ANALYSIS

In the event of an operator initiated recovery, one of the
functions of the recovery procedure is to dump the contents
of core memory onto disk storage. This information isavail-
able for later analysis by system programmers and by a spe-
cial program designed to print in readable form the contents
of the monitor's control tables,

The crash analysis program is a privileged ghost program that
is called automatically by the recovery routine as the first
job following a hot start to analyze the last core image filed
on disk. This program is written in such a way that addi-
tional tests may be included as they are found to be useful.
Initially, it provides the following services and tests:

1. Prints PSD and register contents at point of error.

2. Prints direct cause of error.

3. Runs some of the same checks that are used to test the
dynamic integrity of the system.

4, Prints the contents of the critical monitor tables.

5. Prints the contents of the current users JIT (which con-
tains the active temp stack),

6. Prints the contents of the physical JIT.
7. Prints a hexadecimal dump of core memory.
The program may also be called from a console by the sys-

tem programmer to examine the crash core image. Addi-
tional details about the program are included in Chapter 9.
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3. RESOURCE AND LIMIT MANAGEMENT

CP-V provides an installation manager with extensive tools,
for defining and controlling the system's resources and

services.. The purpose of this chapter is to provide an over-
view of these tools with emphasis on their interrelationship.

RESOURCE MANAGEMENT

The term resource has a very specific meaning in the fol-
lowing discussion. A resource is any portion of the CP=V
installation that is to be shared by the users in a manner
such that each user requiring the resource is allocated the
resource for its exclusive use. (An exception to this is
private disk packs which under some circumstances may be
shared even though they have been defined to be resources.)
Peripheral devices and core are common types of resources.
Symbiont devices and public storage devices -an never be
defined to be resources because they are non-allocatable
devices; that is, they are never reserved for the exclusive
use of one user.

There are special resource management routines within the
monitor. The specific task of these routines is to keep track
of the number of resources of each kind in use and the num-
ber of resources of each kind that are available for use.
For a batch job, the requirement for resources is compared
with the available resources and the job is not started unless
sufficient resources are available. (The user specifies his
resource requirements on the LIMIT control command.)
Further, the resources are reserved for the exclusive use of
the job so that it is guaranteed that they will be available
even if a long time elapses between job startup and actual
use of the resources.

The system manager must define what the resources are for
the installation, establish system defaults and maximums for
use of the resources, andset |imits on the use of the resources
for the individual users. He performs these tasks using the
following processors:

e SYSGEN PASS?
e Control
e Super

In the PASS2 phase of System Generation, the system man-
ager uses the :RES command to establish which portions of
the installation are to be resources. For each resource, he
establishes the amount of the resource that may be allocated
to all concurrent batch jobs, to all concurrent on-line jobs,
and to all concurrent ghost jobs. He also establishes the
default amount that is to be allocated to each batch, on-
line, and ghost job in cases where the amount is not otherwise
specified and the maximum amount that may be allocated

to individual batch, on-line, and ghost jobs.
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The following types of resources are always defined at
SYSGEN ~ if not explicitly, then by default:

CG — core

7T —7-track tape drive
9T — 9-track tape drive
SP — disk pack spindle

A maximumn of eleven more resources may also be defined.

The Control precessor can be used to dynamically modify
the default and maximum values associated with each re-
source. Resources must be defined at SYSGEN. New
resources cannot be added to the system via the Control pro-
cessor. However, a resource may be effectively removed
from the system by appropriate modification of the values
associated with the resource.

The Super processor is used to establish the maximum amount
of each resource that is to be available to each user when
the user runs in the batch or on-line modes. In special
cases, an individual may be authorized a resource maximum
which is higher than the system maximum to allow a special
job to run when no other user can acquire that amount of re~
source. For example, the maximum for core could be set
fow during the day for pushing through a lot of small jobs,
but an individul critical job could be run with a high core
requirement,

LIMIT CONTROL

In order to coordinate the sharing of a CP-V installation
among many users, it is necessary to impose limitations on
the execution of user programs. These limitations fall into
two categories:
1. Service limits which limit such things as:

e Job execution time.

o  Pages of printer output.

e  Number of cards punched.

e Amount of temporary public storage.

®  Amount of permanent public storage.

2. Resource limits which limit the nymber of resources of
each type that are available for the job.




Limits are established, changed, and collected from four
sources:

1. SYSGEN PASS2 processor — for establishment of sys-
tem limit tables which define limits to be associated
with each batch, on-line, and ghost job. These limits
are established through use of the :RES, :BLIMIT,
:OLIMIT, and :GLIMIT commands.

2. Control processor — for dynamic modification of the
system limit tables.

3. Super processor — for establishment and dynamic mod-
ification of the limits for each individual user. The
limits are recorded in the :USERS file, a file which
contains one record for each user at the installation.

4. LIMIT control command — for establishment of limits on

a particular instance of execution. (The LIMIT con-
trol command is only applicable to the batch mode.)

The sequence by which the ultimate service and resource
limits are placed on an executing user program is depicted
in Figure 4.  When the job is started, |imit values for the
job are initially set from the :USERS file record. Values
which are not given in that record are then set from the
monitor limit tables. For batch jobs, limit values are re-
duced to the value specified by the LIMIT control command.

Finally, these composite values are compared to the maxi-
mum values in the SYSGEN/Control set monitor limit tables
and the job is aborted if the limits are exceeded.

The process may be divided into two cases: first, when there
is no user maximum specified in the :USERS file record for
the limit in question, and second, when there is a user max-
imum specified. The algorithm applies both to service limits
and to resource limits identically, except where noted.

Case 1: No User Maximum in :USERS file

The limit is set to the limit on the LIMIT control command
ifany. Otherwise, it is set to the system default. If the
limit is less than or equal to the system maximum, the job
isrun. Otherwise, the job is aborted.

Case 2: User Maximum specified in :USERS file

If no LIMIT control command is included with the job, the
limit is set to the user maximum for all service limits and all
on-line resource limits. The limitis set to the user maximum
or the system default (whichever is smaller) for batch resource
limits and for job execution time.

If a LIMIT control command is included with the job, the
limit is set to the limit on the command if it is [ess than or

equal to the maximum specified in the :USERS file. Other-
wise, the job is aborted.

Super establish and modify :USERS
processor file
§Z§?2EN establish
processor Limit
System values
limit @ for
tables a
. job
Control modify - P
processor o
.7
37
NV
e e
LIMIT e

control command

|
L.(iatch mode onlyll

Figure 4. Establishing Limits for a Job
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4. LOG-ON CONTROLS |SUPER|

INTRODUCTION

During log-on, four items are requested from the user:
account, name, password, and extended accounting.
{Password and extended accounting are optional.) These
items are used fo reference d log~on file (:USERS) that
controls the entry of the job and, if the job is allowed, the
type of usage and system privileges extended to the user.
The log-on file is creafed by LOGON or CClI and is
maintained by a specially authorized program, called
Super, which may be run in the batch job stream or
from an on-line terminal. Super mustbe run in the :SYS
account (with any name) and the user must have at least CO
privilege. Modifications to the log-on file are made using
* Super commands,

The log-on file exists in the :SYS account under the name
:USERS. It is composed of a series of records, one for each
user who is authorized to log on. Most of these records are
created by the system manager using the processor Super,
The one exception is the :SYS account with the user name
LBE. The first time there is an attempt to log on under ac-
count :SYS and user name LBE, a record for this account
and name is automatically.generated and placed in the
:USERS file. If this initial log=on does not include a pass-
word, the password record in the system record remains
empty (contains zeros)and any on-line terminal may create
and delete records in the file with Super after logging on
under account :SYS and user name LBE. Thus, the initial
log~on should also specify a password.

Records within the log-on file are keyed records with the
key formed by the concatenation of account number and
name of each valid user. Each record contains the identi-
fying information, a password (which may be changed by the
PASSWQORD command) and other information that controls
the system facilities granted to the user.

Super is also used to create and maintain the :RBLOG file
which contains remote processing workstation authorizations.
The records within this file contain information such as
workstation name, type of remote terminal to be used at the
workstation, maximum priority for jobs submitted from the
workstation, and remote peripheral devices to be associated
as part of the workstation.

SUPER COMMANDS

Super has nine commands and associated options. The com-
mands are

CREATE
MODIFY
DEFAULT

LIST

REMOVE

FAST
WORKSTATION
X

END
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Super prompts for commands with a single dash and for
options with a double dash.

CREATE The CREATE command adds a new record to the
log=on file. The format of the command is

C[REATE} {acc0unr,name }

account(name)
where
account is the account under which the record is
created, Account may be from 1to 8 characters in
length and may be any of the following cheracters:
A-Z o=z 09— § * % . ¥ @ -
name is the name of the user for whom the record is

‘being created. Name may contain from 1 to 12
characters and has the same character set as
account.

Only one account and name may be specified for each
CREATE command.

Options for CREATE are entered into the terminal following
the prompt for options. Each option name is followed by
an equal sign and the value of the option that is to appear
in the record. Options on the same line are separated by
a semicolon. If no options are desired, a carriage return
character must be entered following the initial prompt for
options. This creates a record containing name, account,
and default privilege and billing values. The end of a group
of options is also terminated by entry of a carriage return
character following a prompt for options. Options for the
CREATE command are shown in Table 5.

When an option is not specified, the system default for that
option is usedat run-time. (The systemdefault is not entered
in the log-on record except in the case of privilege and

bitling. )

Four of the options are preceded by

B

where B stands for batch mode, O stands for on-line mode,
ond G stands for ghost mode. (However, the user authori=-
zation record is currently not used for jobs running in the
ghost mode. )

Example:

Assume that a log-on file record is to be created under account
ENGNRand name DEVEL. This record is to have the password

A321B6anda charge class of 5for the batchmode. The BASIC
processor is tobe automatically called when the user logs on.

-CREATE ENGNR,DEVEL (%)
~-PASSWORD=A321B6 ; CALL=BASIC
~-=~BSBILLING=50()

= (ke)



Table 5. CREATE Command Options

Option

Description

PA[SSWORD]:{idenfificaﬁon}

NONE

"identification" is the user password that is to appear in the record.
Maximum length: 8 characters. The following characters may not be
used: 24 =/.><;, # (). NONEclears the password field to zero.

RE{AD] :{

ALL
NONE}

to 1.

specifies the default for READ accounts for all files created by this user.
Initial default is ALL.
(The field is one bit in length.)

ALL sets the field to 0. NONE sets the field

cALL] :[namel. [account][. password]]

NONE

}

name

The form

"name", "account", and "password" form the load module file identifi-
cation of the system processor to be automatically connected to the user
terminal when the user logs on. Maximum length:

11 characters
account
password

If "name " alone is specified (i.e., name of a system processor), Super

supplies :SYS as the account. The form
name. (Note the trailing period.)

is a convenient shorthand way of specifying that the load module is to
come from the user's log-on account.

name. .password

specifies that the load module comes from the user's log-on account and
has a password. NONE clears the call name, account, and password
fields to zero.

8 characters

8 characters

days,hours "days,hours" specifies the maximum period of time the files are to be re-
MA[XEXPIRE] = { NEVER tained. Maximum: X'FFFF'. NEVER sets the field to X'FFFF'. NONE
NONE clears the field to zero and is the default.
DIfsK] = pgranules) "pgranules" specifies number of granules of permanent disk pack file
NONE space allowed the user. Maximum: 231-1. NONE clears the field to zero.
B "charge" is the user charge class for accounting and may range from 0 to 7.
O {$BI[LLING]=charge The value specified by charge is a pointer to one of the eight charge rate
G tables in the :RATE file (see Chapter 5). The defaults are 0 for batch,

1 for on-line, and 1 for ghost.

$PR(IVILEGE]=level

Hex
Code

EO
co

BO
A0

80
40

"level" is privilege level granted the user. Privilege codes are

Privileges Allowed

Utilize real-time services.

Bypass security and account checks and issue M:SYS
CAL.

Access and change the monitor.

Read and write error file; request devices; invoke
diagnostic.

Examine (but not change) the monitor.

Default privilege level for batch and on-line.
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Table 5. CREATE Command Options {cont.)

Opfion

Description

B

G

O l;Mname:{ value }

| DELE[TE]

"value" specifies, in decimal, the maximum value allowed for the re~
source or service indicated by "name". DELETE specifies that the entry

in the log-on record for the resource or service indicated by "name" is

to be deleted and that system defaults are to be used instead. The "name"
(immediately following M) must be either the name of a resource defined
by the :RES command at SYSGEN (e.g., CO (core), 9T (tape), 7T (tape),
SP (spindle)) or the name of a service. The services are listed in Table 6.
(The "value" for core must be expressed in number of K words.)

B ] Y [ES}
QO tPname - N[O] }
G/ DELE(TE]

specifies whether the peripheral device or special feature specified by
"name" is available to the user (YES) or is not available to the user (NQO).
DELETE specifies that the entry in the log-on record for the peripheral
device or special feature specified by "name" is to be deleted and that

the system default is to be used instead. The "name" (immediately fol-
lowing P) must be the device type of a peripheral that has been defined

to be a symbiont device via the :SDEVICE command during SYSGEN or @
special feature that was defined via the :FAUTH command during SYSGEN.
The default is to allow access to all symbiont devices.

XA[CCT] =character string

"character string" specifies installation-specific account information. A
maximum of 24 characters is allowed. A semicolon will automatically
terminate the field; i.e., the semicolon and the characters following the
semicolon will not be inserted into the field.

Note: If a value that is greater than the system parameter but within the range allowed by Super is input, this value
will be accepted by Super but the user will be limited to the system parameter,

Table 6. System Services

Service Definition

TIME The limit (in minutes) fcr job execution time.

LO The number of pages of printer output from
all shared processors involved in running a
job.

PO The number of punched card records pro-
duced in running a job.

DO The number of pages of diagnostics pro=
duced in running a job.

uo The number of pages of printed output from
all the executing programs in a job.

TSTO[RE] | The number of granules of temporary RAD
storage that may be used by a job.

PSTO[RE] | The number of granules of permanent RAD
storage that may be used by a job.

TDIS[K] The number of granules of temporary disk
pack storage that may be used by a job.

PDIS[K] The number of granules of permanent disk
pack storage that may be used by a job.

FPOO[L] | The number of file biocking buffers to be

allocated to a job.
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MODIFY The MODIFY command changes the specified
fields in an existing record of the log-on file. The format
of the command is

M[ODIFY] {cccounf, name
accounr(name)]

where

account is the account under which the record was
created.  Account may be from 1 to 8 characters
in length.

name is the name of the user for whom the record
was created. Name may be from 1 to 12 charac-
ters in length.

Options for the MODIFY command specify the fields of the
record to be changed. The word NONE following an op-
tion name deletes the option value in the record. Options
for the MODIFY command are the same as for the CREATE
command (Table 5).

The user whose log-on record is modified may be running
during the modification. Since Super changes the log-on
record but does not change the JIT, the modification will not
take effect until the user logs off and then logs on again.

Example:

Assume that a log-on file record under account ENGNR
and name DEVEL is to be modified. The password is to be



changed from A321B6 to 48ZMIBA and the on-line charge
class is to be changed from 5 to 7.

-MODTFY ENGNR,DEVELG
-=PASSWORD=48ZMIBA G3)
=-0$BILLING=7 (e

o~
- rt

-N

DEFAULT The DEFAULT command allows the system man=
ager to change the default values for options of the CREATE
command. (This command is intended to simplify the au-
thorization of classes of users.) Changes are made only for
the options specified. The format of the command is

D(EFAULT]

The selected options and their new default values are en-
tered following the prompt for options. The rules for enter-
ing options are the same as for the CREATE command.

Once specified, the default values will remain in effect
until overridden by a subsequent DEFAULT command or

" until Super is reloaded (which will bring in the assembled
defaults). The default values set by DEFAULT apply to the
CREATE command but not to the MODIFY command.

It is important to note that when the default value for an
option is initially specified for one of the three job modes
(B, O, or G), default values of zero are automatically gen-
erated for the other two modes. The default values for the
remaining two modes may subsequently be explicitly speci-
fied, but in any case the system values are overridden. In
the example below, OM9T is set to zero.

Example:

-DEFAULT &)
-=BMIT=3;GMIT=1)
--B$SPR=80 G

-

LIST The LIST command lists the contents of the log-on
file. This command may be used to

1. List the entire log-on file.

2. List all records under a specified account.

3. List from one to three specific records under one

account.

To list the entire file, the LIST command is entered into the
terminal without parameters.

LlIST]

To list only the records in a specific account, the LIST com=
mand is entered into the terminal along with the account.

L[1ST] account

where account is the account number of the records to be
listed. Account is limited to 8 characters.

To list from one to three specific records under one account,
the LIST command is entered into the terminal along with the
account and names of users whose records are to be listed.

account(name[,name [name

LisT) account,name [,name [,nomeH) ]

where

account is the account number to which the rec-
ords belong. Account islimited to 8 characters.

name is the name of the user whose record is to be
listed. Only three user names may be specified.
Multiple names are separated by commas and must
be under the same account. Each name is limited
to 12 characters.

Any combination of options may be specified. For each
record, the name, account, and value of each option is
listed, For options that have three values associated (B, O,
and G), all three values are printed in the order B, O,
and G, separated by commas. Options are entered in the
same way as they are for other commands except that only
the option name is specified.

The options for the LIST command are

AL[L)
PA[SSWORD]
XA[CCOUNTING]
CA[LL]
$BI[LLING]
$PR[IVILEGE]
Mname

Pname

$

M

P

If $ is entered, then both BILLING and PRIVILEGE values
are listed. If M is entered, then all entries for maximum
values allowed for resources and services are listed. If P is

entered, then all entries conceming peripheral permission
are listed.

If all options are desired, the word ALL is entered in re-
sponse to the option prompt.

- LIST (o)
== ALL®)
il Q)

(The contents of all records in the log-onfile are listed
here.)
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On the other hand, if no options are desired, the word
NONE or a carriage return character is entered, or- the
option NONE is entered. Then only the names and ac-
count rumbers are listed.

- LIST

(The names and account numbers are listed here.)

Example:
Assyme that a log-on record was created as follows:

-CRLATE 1234ABCD,C36 -
--=PASSWORD=SECRETX -
-=CALL=INITIAL.123ABC-
-=BSPRIV=40:-
==08PRIV=80"
--BMYT=2 -

- =BMS P=0

~-RPLP=Y

:()PL}’?Y :

—=OMLO=50

-=BMLO=100
--BMIIME=15

A listing of the contents of that log-on record would be

SLIST 1234ABCD,C 30
-=ALL

ID=12 34 \BCDH (36
PA= SECRETX

CA= INITVIAL 12 3ABC

Pi= 00 01 0]
PR= 40 80 40
MOT O 2,0,0
MosP 0,0,0

MO 100,50,0

M OTIME 15,0,0

P LP Y YN

REMOVE The REMOVE command deletes a record from
the log-on file. The format of the command is

R[EMO\/EJ { account, name }

t account(name)
where

is the account number of the record to be
deleted. Account is limited to 8 characters.

account

name. ts the name of the user whese record is to be
deleted. Name is limited to 12 characters.

Only one account and name may be specified in each
REMOVE command.
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Example:

Assume that the record for user ABLE, aceount 8634 is fo
be deleted.

-REMOVE 8634 ,ABLE #9

FAST The FAST command causes a large batch run to be
executed in a much shorter time than in normal made. The
format of FAST is

F[AST]

The FAST command is valid only in batch mode and should
be used only if there are ng other users in the system. The
:USERS and :RBLOG files will be kept open (and hence

can not be accessed) until exit from Super.

WORKSTATION The WORKSTATION command is used
to authorize a remote workstation, to specify or change op-
tions for a particutar workstation, and to list options for a
particular workstation or for all workstations. The format
of the command is

W[ORKSTATION] id

where id is a 1-8 character workstation name. At least one
character must be alphabetic. If the workstation name is
not the name of an authorized workstation, then a new work-
station is being authorized. -

Options for the WORKSTATION command are entered into

the terminal following prompts for options. Options may be
specified on the same line separated by semicolons or may

appear on separate lines. When no further options are de-

sired, a carriage return alfone is entered following a prompt
for an option.

The LW option (which causes the options of a workstation or
of at! workstations to be listed) is a special case. When the
LW option is specified, no other options may be specified.
In fact, when the LW option is specified, Super outputs the
requested listing without prompting for further WORKSTA-
TION options.

General options for the WORKSTATION command are listed
in Table 7. The column TYPE OF TERMINAL specifieswhich
type of terminal (RBT, 2780, or IRBT) the option is applicable
ior. Table 8 lists the device options which are used to de-
fine atiributes of peripheral devices at IRBTs. These options
apply only to the device specified on the DEV option that
precedes them. The TYPES column specifies whether the
options are legal for input devices (1), output devices (O),

or both (1, O).

The industry recognizes several "standard" IRBTs (e.g., COPE
1200 and 1BM 360/20 with IRBT software). These standard
IRBTs have identical attributes including identical types of
peripheral devices. When defining a standard IRBT, the op-
tion TYPE =STND may be specifiedand no further optionswill



Table 7.

General Options of the WORKSTATION Command

Type of

Option Terminal Description

LW[=ALL] RBT, IRBT Requests that the workstation definition be listed for the worksta-
tion specified by id. If =ALL is specified, all workstation defini-
tions will be listed regardless of the id specified for the command.
If the LW option is specified, it must be the only option that is
specified for the command.

TYPE=type - Specifies the type of terminal where type may be

7670 — Xerox 7670 RBT

2780 — IBM 2780 RBT

IRBT — IRBT

STND — Standard IRBT (No other options can be specified.)
The default type is 7670.

{SY[STEM] } RBT, IRBT Specifies whether or not jobs in the :SYS account may be submitted

NS[YSTEM] from this workstation. The default is NSYSTEM.

RP=n RBT, IRBT Specifies the maximum priority for jobs submitted from this work~
station or the maximum priority for files that are being passed
directly to an output device (see the DC option in Table 8). The
default value is 7.

GJOB =name RBT, IRBT Specifies the 1-7 character name of a ghost job in the :SYS ac-
count that is to be started when this terminal logs on.

{MRB ] 2780 RBT Specifies whether the terminal sends and receives single records

NMRB (NMRB) or 400-byte multiple record blocks (MRB). The default
is NMRB.

{NEM} RBT Specifies whether EM characters are to be punched (EM) or are not

EM to be punched (NEM) into cards at the RBT. The default is EM.
Punching EM characters increases transmission speed during input
of the cards but may make the cards unusable at non-RBT card
readers.

LPP=value RBT Specifies, in decimal, the lines per page for the RBT printer. The

‘ default is 39.

MLP =value RBT Specifies, in decimal, the maximum line length for the RBT printer.
The default is 120 for the 2780 RBT and 128 for the 7670 RBT.

MCP =value RBT Specifies, in decimal, the maximum length of cards punched at the
RBT. If the NEM option is specified, this value is ignored. The
default is 80.

{MS[T]} IRBT Specifies whether the CP-V system will act as the central site

sL(v] (master) or as an IRBT (slave) when this workstation is connected.
The default is MST.

DS[M] =mask IRBT Specifies, in hexadecimal, a device selector mask used to separate
device type from device number. The value specified for mask can
range from O to FF. The default is F. (See "Device Selection"below.)

X1 IRBT Specifies that the IRBT is capable of receiving multiple control rec-

ords and data records within the same transmission block. (The soft-
ware of the particular IRBT determines whether this is possible.)
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Table 7. General Options of the WORKSTATION Command (cont.)

Option

Type of

Terminal

T

Description

Nt

EG

IRBT

Negates an X1 option and is only used when changing the attributes
of a workstation. If X1 was never specified for the workstation, NI
is meaningless.

X2

IRBT

Specifies that the workstation is another CP-V system.

N2

IRBT

Negates an X2 option and is only used when changing the attributes
of a workstation. If X2 was never specified for the workstation, N2
is meaningless.

RM[T]= nn

IRBT

Specifies a two-character remote number. This specification is only
valid when CP-V is acting as a slave IRBT to another computer sys-
tem. The number is assigned by the system manager of the other
computer system.

RW[S N) < XXXX

IRBT

Specifies a one- to eight-character WSN fo be used by the CP-V
system to identify itself when logging onto the remote station being
defined. This specification is only valid when CP~V is acting as a
slave to another system.

DEV --devname

IRBT

Specifies the name used on the LDEV command and remote batch
control commands to reference a particular device at the worksta~-
tion. OC is a reserved device name and should be used as the
devname if the device is to be used as an operator's console. The
OC device cannot be accessed by users. The DEV option is fol-
lowed by a list of options that define the particular device (see
Table 8). Each device of the workstation must be defined in this
manner. A minimum of 1 and a maximum of 16 devices may be
defined. ‘ :

DD devname

IRBT

Specifies that the named device is to be deleted from the work-
station definition. Options of a given device cannot be changed
individually. The device must be deleted and completely redefined.

Table 8. Device Options of the WORKSTATION Command

Type

Description

IR[CB] value

Specifies whether records for this device are to come IN to or QUT
of the CP-V system. Devices capable of input and output must be
defined as two separate devices. The default is OQUT,

Defines, in hexadecimal, the RCB used to communicate with the
device being defined. The RCB is a one-byte field that specifies
the type of device and, in some cases, the number of the device.
The required value for the RCB is defined by the software of the
IRBT. This option is required because it establishes the connection
between the device name specified (DEV =devname) and a particular

physical device.

Defines, in hexadecimal, the RCB for the operator's console when
it is being used as an input device. (The RCB option defines the
RCB for the operator's console when it is being used as an output
device.) The IRCB option is only valid when an operator's console
is being defined.
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Table 8.

Device Options of the WORKSTATION Command (cont.)

Option

Type

Description

SU[SBIT]=vc|ue

O

Specifies, in hexadecimal, which bit in the Function Control Se-
quence field is used as the suspend control bit for this device (see
the Multileaving appendix in the CP-V/RP Reference Manual,

90 30 26). The position of the bit that is set to one indicates which
bit is the suspend controi bit. All other bits are set to zero.

SR[CB]=x

Specifies the subrecord control byte type for this device. The
values may be

P for printer type
C for card type
U for user supplied

If SRCB=U is specified for an output device, the user writing to
that device will be expected to supply a subrecord contro!l byte
as the first byte of each data record. If it is used for an input
device, the subrecord control byte will be passed to the user with
each data record. SRCB=C must be specified for input control
devices. The default value is C.

Li[sT)=x

Specifies one of the following:

Y this is a listing device. The device will only be used
when the user specifically requests it with the LDEV
command.

N this is not a listing device.

S this is the system listing device and will be used as
the default listing device unless the user specifically
requests another listing device.

P This is the system punch device and will be used as the

default punch device unless the user specifically re=-
quests another punch device.

The default is N.

{CT[L] }

NC[TL]

Specifies whether or not this device is a control device (i.e.,
whether or not input from this device is to be scanned for jobs
and remote control commands). The default is CTL.

DC =type

Specifies the device type of the local symbiont device to which
files from this device will be sent directly. The default is

NONE.

{SM[D] }

NS[MD]

Specifies that this is the system message device (i.e., the device
to which messages to the operator will be sent). Only one system
message device may be defined for a workstation. The default is
NSMD.

{ﬂgﬁﬁ&g\d}

Establishes whether or not binary input or output is legal for this
device. The default is NBIN. ’

MA[XREC] =n

I,O

Specifies, in decimal, that the longest record legal for this device
may have n bytes. The value n may range from 1 to 255. The de-
fault value is 80 unless LIST =Y or LIST =S is specified, in which
case the default value is 132.

Super Commands

33




Table 8. Device Options of the WORKSTATIOQN Command (cont.)

Option Type

Description

= e

MI[NREC] n 1,0

— e ———— R | S A

PROV] p 1,0

KEEP 1, O

Specifies, in decimal, that the shortest record legal for this device
may have n bytes. The value n may rangg from 1 to 255, The de-
fault value is 1. 1f LIST=Y or LIST =5 is specified, then MINREC
specifies the number of lines per page (i.e,, the maximum numbhsr
of lines allowed per page). In this case, the value n may range
from 1 to 255 and the default value is 38,
Specifies, in hexadecimal, the privilege level required to use this
device. The default yalue is 40.
Specifies that an output file for this device is to be kept intact
until the entire file has been output, This gllaws the complete
file to be retransmitted after a line loss. KEEP is only meaningful
for input devices if the DC option Is also ysed. In this case, pgftial
input files at a line losg are deleted rather than being output. Iaput
files that are not direct passed are always deleted in this situation.

L)

be required (in fact, no other options should he specified),
All attributes (including those for peripheral devices) will
be automatically established by Super. The devices for
standard IRBTs and some of the option values for those de=
vices are listed in Table 9.

The various options are to some degree order-dependent;
that is, certain options exclude selection of other options.
An incorrect or inappropriate selection of an option will
result in a diagnostic response from Super and the option
will be ignored. Figure 5 partially clarifies this point.
The figure lists all of the options for the WORKSTATION
gommand twith the exception of LW because it is a special
caser. The level of indentation indicatesthe order in which
the options should appear; i.e., options that are indented
can not be specified unless the opticn under which they are
indented has been previously specified.  Within a given
level of indentafion, the order of appearance of the options
i's not important. For example, TYPE IRBT must appear be-
fore DSM, but DSM need not appear before X1. The fig-
ure does not point out that some options are mutually ex-
clusive te.g., MST and SLV).
mutually exclusive options are obvious from the option

However, all cases of
descriptions.

Device Selection, Users refer to local or remote symbiont
devices by name in the DEV option of the LDEV command.
’ l‘f the device is at a remote workstation, then the name of
the device was established with the DEV option of the
VWORKSTATION command.  This external name is linked

g

to the actual physical device with the RCB option of the
WORKSTATION command. The format and content of the
RCB may vary, dependent upon the software of the IRBT.
Standard RCBs specify a device type and the number of the
device. The format of a standard RCB is

Device | Device
no type

oor 2 3he e
where bit O is always set to one.

For example, if a system using standard RCBs has two line
printers, the two RCBs would be

Line printer |

11001{0100 (X'94')
Line printer 2
I!O]OOIOO (X'A4")

The DSM specifies a device selector mask that determines
which bits of the RCB will be used to choose an explicit de-
vice. For a standard RCB, a DSM of X'0F' means that only
device type will be used in selecting a device and that the

number of the device will be ignored.

Table 9, Standard IRBT Device Option Values

Device Type . RCB }1‘ IRCB SRCB SUSBIT
T
ocC ; 91 ! 92 C 40
. CR 93 J - C -
iLP 94 | - p 800
CooCp 95 ‘L - C 1

v
'
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WORKSTATION id
SYS
NSYS
RP
GJOB
TYPE=7670
EM
NEM
LPP
MLP
MCP
TYPE=2780
MRB
NMRB
EM
NEM
LPP
MLP
MCP
TYPE=STND
TYPE=IRBT
DSM
X1
N1
X2
N2
DD
MST
SLV
RMT
RWSN
DEV=0C
IRCB
DEV=any device (including OC)
PRIV
RCB
SRCB
MAX
MIN
DIR
NDIR
BIN
NBIN
KEEP
IN
CTL
NCTL
DC
ouT
SUSBIT
LIST
SMD
NSMD

Figure 5. WORKSTATION Command Options

For example,

Assume that the following DSM and line printers have been
defined:

DSM=0F (or DSM=F)
DEV=LP (line printer 1)
RCB=94

DEV=PR (line printer 2)
RCB-=A4

If the user requests the device LP, he will get either LP or
PR (line printer 1 or line printer 2), whichever device is
available. The request for LP is translated to RCB=94, but
the DSM specifies that only the low-order four bits (type)
are to be used. Therefore, no distinction is made between
device number one and device number two.

A DSM of FF means that the entire RCB is to be used in se-
lecting the device. In the example above, a DSM of FF
would mean that the user would get the device LP when he
specified LP and PR when he specified PR.

A DSM of 00 means that the RCBis to be ignored completely
in selecting a device, regardless of the device name speci-
fied by the user.

Note that the setting of the first bit in the DSM is not im-
portant because the first bit of the RCB is always set to one
(even if the RCB is not a standard RCB) and the first bit of
the DSM is effectively ignored. Therefore the following
DSMs are equivalent:

00 and 80
OF and 8F
7F and FF

Note also that the bit settings of the DSM have a different

meaning for RCBs that have a format other than the standard
format. Generally speaking, however, the role of the DSM
is the same for all RCB formats. It specifies which bits of

the RCB will be used to select a device.

Examples:

1. Assume that workstation STA1 with three devices (an
operator's console, a card reader, and a line printer)
is to be defined:

-WORKSTATION STAl&
--TYPE=IRBT ()
==DEV=0C (&,
--RCB=91()
--IRCB=92 ("
-=SMD &
--SUSBIT=40 1
=-DEV=CR (&
==IN%
--RCB=93&)
--DEV=LP &}
--RCB=94:7)
--SUSBIT=800"
==SRCB=P G
--MAXREC=132&
-=LIST=S&)

—
== 1)
—
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2. Assume thata standard workstation with the workstation
name STANDARD is to be defined and that the attri=
butes of the workstation are then to be listed:

=W S TANDARD -

= IYPE=SIND o

Sw STANDARD »

R RS

1h= 4 STANDARD
PP I RET
MODE=NE |

PSM=OF

RP= 07

1RCB= 492

SMD= ¢

DEVICES 4

DEV RCH SRCH SUS 170 LIST CTL _BIN KP PRV DC MAX MIN

0Cuy ¢ 0040 OUT N N N N 40 00_ 80 1

R ¢ 00RO IN N Y N N 40 00 80 1

[T poosO0 OUT S N N N 40 00 132 38

i " Co0u0T T P N N N 40 00 80 1
X. The X command deletes the definition of a worksta-

tion from the :RBLOG. The format of the command is
X id
where id specifies the workstation name of the workstation
definition to be deleted.
END The END command causes an exit from Super to

TEL. The format of END is

E{ND]

Example:

Assume that the PASSWORD, PRIVILEGE, and BILLING op-
tions for users ABLE and BAKER under account 8634 are to

be listed and that the record for user ABLE is to be deleted.

Upon completion, control is to be returned to TEL.

SLISE 8634 ,ABLE, BAKER -
:P:‘\ﬁ,;S‘»‘v'\’RU .
--FLAGS -
el S

(listing)
-REMOVE 86734 ,ABLE
“END

!

BATCH OPERATIONS (SUPER)

Super can be run in a batch job stream to facilitate and
speed up the modification of the :USERS file. The formats
of the commands and command options are very similar to
the on~line commands and options. If the user does not
assign M:SI and M:LO to other devices, Super reads the
commands and options from the card reader and writes mes-
sage output on the line printer. Should the user assign M:SI
to some other device (e.g., a magnetic tape), the input
format must conform exactly to that prescribed below for
card input.

Super is called by a ISUPER command. After it has been
invoked, it reads the SI device for command input. Super
commands are keypunched beginning in column 1.  Com-
mand optiens are keypunched beginning in column 2.
Figure 6 depicts a sample Super batch job deck.

Use of the FAST command will greatly speed up a large
batch run.

In batch operation, default message output goes to the sys=-
tem line printer. When initially invoked, Super advances
to a new page on the printer. It prints each command
option as received, before it analyzes the input for correct
syntax. When it detects @ LIST command, it advances to
a new page before writing the command on the printer. The
LIST command print-out on the line printer has a format
similar to the LIST print-out on a terminaf but has just one
line per record.

At the end of the batch Super run, twc messages summa-
rizing the number of errors are printed. They have the
following format:

n COMMAND ERRORS
m USER FILE I/O ERRORS

The first indicates the number of syntax errors found in the
input stream; the second indicates the number of abnormal
conditions found in accessing the :USERS file. In general,
a syntax error found in an option for a main command wil!
result in the command being executed as though the partic-
ular option were not present.

SUPER ERROR MESSAGES

An error message will be returned to the terminal if a Super

command is entered incorrectly. These error messages are
listed in Table 10.

SUPER COMMAND SUMMARY

Table 11 summarizes Super commands. The left-hand col-
umn lists the command format, the right-hand column de-
fines the command and options.
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[ 1EOD
[END
| BALL

r LIST

[ REMOVE 12897, SMITH
REMOVE 57863, JONES

fBCALL:COBOL
[bO$Lo=1

——— b0$B1=5

MODIFY 12374, ACCTG

[ bB$BILL=4
[bBPLP =Y
] HBMTR=10000

| 5BM9T=2
| BPASS =SMITH
[ CREATE 12374, SYSTEMS
ISUPER

/

Figure 6. Sample Super Batch Job Deck
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Table 10. Super Error Messages

Message

Description

ABNORMAL RETURN ON
:USERS FILE -- value, value

An abnormal return other than "busy", "wrong key", or "file nonexistent* for 1/0
access of :USERS file occurred. The first value is a hex abnormal code; the see-
ond value is a hex abnormal subcode.

ACCOUNT,NAME ?

Super scanned to the end of the commgnd buffer without detecting an account
and/or name field for a CREATE, MODIFY, or REMOVE command.

ALREADY SPECIFIED FOR
ANOTHER DEVICE

In the WORKSTATION command, the option LIST=P can only be specified for one
device.

CALL ACCOUNT?

Super did not detect a delimiter (space, carriage return, period, nor semicolon)
for a CALL Imn value.

DEVICE NAME ALREADY
SPECIFIED IN RECORD

In the WORKSTATION command, a particular device name can only be specnfled
once with the DEV option.

ERROR ON M:ST DEVICE,
SUPER EXITING

An abnormal return other than EOF or EOD on the batch M:SI device occurred.

ERROR RETURN ON :USERS

FILE -- value, value

An error return other than "wrong key " for 1/O access of :USERS file occurred.
The first value is a hex error code; the second value is a hex error subcode.

FAST COMMAND INVALID
ON-LINE

The FAST command is only permitted as a batch command.

ILLEGAL CHARACTER IN
HEX FIELD

A hexadecimal value was expected in an option of the WORKSTATION command.
At least one of the characters in the value was not a hexadecimal digit.

ILLEGAL OPTION FOR
SPECIFIED DEVICE

In the WORKSTATION command, an option that is not appropriate for the device
being defined was specified or the device has not yet been specified but an option
was specified for it.

ILLEGAL RCB VALUE

The low=-order digit of the value specified on the RCB option of the WORKSTATION
command cannot be a zero.

ILLEGAL SRCB VALUE

The value specified for the SRCB option of the WORKSTATION command must be
U, P, or C.

ILLEGAL VALUE SPECIFIED

The value specified for the LIST option of the WORKSTATION command must be
Y, S, N, orP.

R

IN/OUT CONFLICT

The mutually exclusive options IN and OUT were specified on the WORK-
STATION command.

INVALID DEVICE NAME

The device name specified for the DEV option of the WORKSTATION command
is not a name that was defined for the system at SYSGEN.

“LOST AN OPTION;
ADVISE LISTING USER**

This message should never be issued; however, should it be, it indicates a Super
program failure, or a loss of bits in the system. Super outputs the message and
continues processing any remaining options in the buffer.

MASTER /SLAVE CONFLICT

The mutually exclusive options MASTER and SLAVE were specified on the WORK-
STATION command.

MODIFY ?

A request was entered to CREATE a user (record) which already exists in the

:USERS file. Super issues this message, then (prompts and) awaits input of op-
tions to modify the existing record. Null option input leaves the record as
it was.
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Table 10. Super Error Messages (cont.)

Message

Description

NO DEVICE SPECIFIED

In the WORKSTATION command, the workstation has been defined to be an IRBT
but no DEV options are specified.

NO DEVICE SPECIFIED
FOR DEVICE dd

In the WORKSTATION command, an RCB must be specified for each device
defined.

NO SUCH DEVICE IN
RECORD

In a WORKSTATION command, a device that does not exist is specified to be
deleted.

NOT A SYMBIONT DEVICE

The device specified on the DC option of the WORKSTATION command must be
a symbiont device.

NOT ALLOWED FOR TYP
SPECIFIED

In the WORKSTATION command, an option was specified that is not allowed for
the type of workstation (7670 or IRBT) being defined.

NOT MAIN COMMAND

Batch Super expected to read a command beginning in column one, but column
one of the card was null.

RCB NOT YET SPECIFIED

The SMD option of the WORKSTATION command was specified before the RCB
option was specified for a device, or a device was defined without an RCB being
defined for it.

SMD ALREADY SPECIFIED

Only one system message device (SMD) is allowed per workstation.

SORRY YOU ARE NOT
ALLOWED TO ACCESS
SUPER

The user is trying fo access Super and is not logged on under :SYS, LBE.

SPECIFIED VALUE TOO BIG

A value specified for an option on the WORKSTATION command is too big.

SPECIFIED VALUE TOO
SMALL

A value specified for an option on the WORKSTATION command is too small.

SRCB INCONSISTENCY

An option of the WORKSTATION command is inconsistent with the value specified
for the SRCB option.

STRING TOO LONG

The value specified for an option in the WORKSTATION command contains more
characters than are allowed.

STRING TOO SHORT

The value specified for an option in the WORKSTATION command contains fewer
characters than are required.

SYNTAX - UNEXPECTED
EQUALS

An option on the WORKSTATION command contains an equal sign and an equal
sign is not part of the particular option syntax.

**THE :USERS FILE DOES
NOTEXIST**

This message should never be issued; however, should it be, it indicates Super,
in accessing the :USERS file, received an abnormal return indicating :USERS does
not exist. Super outputs the message and exits to executive level (TEL or CCI).
Call Super again.

THIS OPTION ILLEGAL AT
THIS TIME

An option on the WORKSTATION command was input before another option that
must precede it was input.

TOO MANY OPTION
NAMES, RE-DO LIST
CMD

More than 16 individual options have been entered in either the M or P category
on the LIST command.

UNRECOGNIZED NAME

The name specified on the M or P command is not valid.
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Table 10. Super Error Messages {cont. )

Message

Description

UNRECOGNIZED TY.PE
INAME

The value specified for the TYPE option of the WORKSTATION command is not
7670, TRBT, or 2780.

VALUE TOO BIG

An option value was entered that is o big to fit in its designated field in the
log-on record.

WARNING: NO SMD
SPECIFIED

In the WORKSTATION command, fhe MASTER option was specified but no SMD
aption was specified.

L

WHO ?

A request was entered to MODIFY, REMOVE, or LIST the record(s) of a user(s)

not in the :USERS file.

WORKSTATIOMN NOT
PRESENT

The wser has attempted to delete a nonexistent workstatien.

value? Super does not recognize the given tdmmand operator or aption operator, or ddes
not recognize a too lengthy CALL field value. Input the information again.

=value ? The 1iven option value is too long, exceeds system limit for the option, or con-
tains an illegal character. Input the option again.

Table 11. Super Command Summary
Command Description
C[REATE] accounf,nome\.‘ Adds a new record to the log~-on file.
account(name)

Options:
PA[SSWORD] :lgg‘ggc"hon (1-8 charccfers)}
_{ALL
RE[AD]- {NONE}
CA[LL) :{flﬁ\?:;\[é[accounr][.possword]]I

name (1-11 characters)
account {18 characters)

password (1-8 characters)

days,hours
NEVER
NONE

MA[XEXPIRE] -

DI[SK] 'pgranules}

NONE

B
O
G

SBI[LLING] - charge (0 < charge < 7)
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Table 11. Super Command Summary (cont.)

Command Description
account,name B
t.
C[REATE] {accounf(ncme)} (cont.) (@) $PR[IVILEGE]= level

G
Hex
Codes Privileges Allowed
EO Utilize real-time services.
co Bypass security and account checks and issue

M:SYS CAL.

BO Access and change the monitor file,
A0 Read and write error file invoke diagnostic.
80 Examine (but not change) the monitor.
40 Default privilege level.

E) M _ {volue

name = 1 pELE[TE] ]

G

B Y[ES]

O { Pname ={N[O]

G DELE[TE]

XA[CCT]= character string

D(EFAULT] Changes the defaults recognized by Super.
Options:
Same as options for the CREATE command.
E[ND] Causes exit from Super to TEL or to CCI.
FLAST] Causes a large batch run to be executed in a much shorter time

than in normal mode.

{0 ST][[qccoumE,name[,name%nameH]] I

[occount{(name[,name [,name )]

Lists the specified contents of all the log-on files:

Options:

AL[L]
PA[SSWORD])
XAFCOUN TING]
CA[LL]
$BI[LLING]
SPRIVILEGE]
Mname
Pname

$

M

P

account,name
M[ODIFY] {cccounf(name ) }

Changes the specified fields of an existing log=on record.
Options:

Same as options for the CREATE command. NONE clears
the specific option field in the record to zero.
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Table 11, Super Command Summary (eont.,)

Command

Description

account name
account(name} |

R[EMOVE}E

Deletes o record from the log-on file. There are no options for
this cemmand.

W[ORKSTATION] id

Authorizes a workstatien, specifies or ghqngg optiops far a par=
ticular workstation, and lists options for a particular workstation
or for all workstations,

General Options:

twl=ALL]
TYPE = type
SY[STEM]
NS[YSTEM)
RP-n

G JOB=name
MRB

NMRB

NEM

EM

LPP: value
MLP: valuye
MCP value
MS[T]]

SL{v

DS[M] mask
X1

N1

X2

N2

RM([T] ‘nn
RW[SN] XXX X
DEV devname
DD devname

Device Options:

IN
out

RC[B] value
IR[CB] value
SU[SBIT] value
SR{CB] x
LI{ST] x
CTlL]

NC[TL]

DC type
smiD]
NS[MD]
BI[NARY]
NB{INARY]
MA[XREC] n
MI[NREC] n
PR{IV] p

KEEP

|
1
|

|

Deletes the definition of g workstation.
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9. USE ACCOUNTING

INTRODUCTION

Since accounting is a matter of installation and corporate
preference, the gathering and recording of accounting in-
formation is centralized in CP-V. The function of gather-
ing CPU time is centralized in the resident monitor routine
T:ACCT. The function of calculating charges and distrib=
uting output to users and files is centralized in the shared
processor LOGON/LOGOFF. This centralization makes
it easy for system programmers to modify the accounting
facilities.

The activities of each job, whether initiated on=line or
submitted through the batch stream, are accounted for
through a series of counts kept in the job information table
(JIT) and the assign/merge record associated with each job.
These counts record the details of CPU usage, elapsed time,
/O activity, and amount of peripheral use.

At the end of each job, LOGOFF combines these counts
with rates from a rate table and calculates total charge
units. It then writes an accounting summary record, which
may be used for billing or analysis, into the accounting log
file, :ACCTLG, which is in the :SYS account. Only jobs
with :SYS account numbers are allowed to access the
:ACCTLG file.

Deleting the :ACCTLG file has no effect on the operation
of the system. The system merely begins a new :ACCTLG
file at the termination of the job that did the deleting.
Neither deletion nor backup of the :ACCTLG file is auto-
matic. The information contained in the file may or may
not be of critical importance for an installation, and it is
left to the installation manager to decide how to handle
the file.

INSTALLATION ACCOUNTING ROUTINES

In order to provide the installation with the capability of
policing the entry of jobs and modifying accounting charges,
exits are provided at job and terminal session initiation and
termination for the inclusion of supplementary accounting
routines to be supplied by the installation.

The installation may supply a batch job or terminal session
initiation accounting routine whose DEFed entry point is
M:ACINIT and a batch job or terminal session termination
accounting routine whose DEFed entry point is M:ACTERM.
Briefly, exits are made to these names in the following
manner.

M:ACINIT

Assembled as an SREF at:

1. Batch job initiation

2. Terminal session log-on

Calling sequence:

BAL, D4  M:ACINIT

Input registers:

Register 3 — contains the address of the image of
the :USERS record.

Register 5 — contains the address of the JIT.

Output registers:

Register 3 is either zero or nonzero as determined
by the installation's M:ACINIT routine. All other
registers must remain as they were before the in-
stallation's routine was entered.

M:ACTERM
Assembled as an SREF at:
1. Batch job termination

2. Terminal session log-off

Calling sequence:

BAL,D4 M:ACTERM

Input register:

Register 3 — contains the address of the image of
the account record.

Output registers:

Register 3 contains either zero or nonzero as a re-

sult of the action of the M:ACTERM routine. Upon
return from this routine, all registers except reg-
ister 3 are expected to remain intact.

In each case, the address of the JIT can be found in loca-
tion X'4F', An installation wishing to supplement the stan~
dard validation and accounting provided by the system must
include ROMs with the above entry names into the appro-
priate processor load modules during the PASS3 portion of
SYSGEN by adding the ROM file names (and account, if
needed) to the list of element files on the LOCCT processor
commands. The initiation routine, M:ACINIT, is called by
both LOGRT and LOGON and must be included in both the
CCI and LOGON load modules. The termination routine,
M:ACTERM, is called by ACCTSUM and must be included
in both LOGON and GHOSTI.
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Exit will be made at job and terminal session initiation to
the installation accounting reutine, M:ACINIT. At this
point, syntax checking on the control command to enter the
system has already been performed. Relevant items in the
JIT have already been set up to reflect the environment in
which the job is to be executed. The optional extended ac-
counting information, if specified, has been recorded in the
assign/merge table and items. such as the remaining perma-
nent secondary storage for the job have also been stored in
the table. In addition, for batch entries, resource requests
(core, tape drives, disk pack spindles) have already been
recorded. By pooling the infermation in JIT, user's :USERS
record and assign/merge table, the installation accounting
routine can then police the job. If the routine decides that
the job is to be denied further access to the system, a zero
should be returned in register 3, in which case, the system
will output an appropriate message to the user and the job
will be aborted.

At job and terminal session termination, exit is made to the
instaltlation accounting routine, M:ACTERM, At this poinf,
the system has already prepared an accounting record im=-
age. However, before the record is actua'ly appended to
the system accounting file, :ACCTLG, the instaliation ac=
counting routine has the option of modifying the information
inthe record image. The routine can also determine whether
the record should be included in the :ACCTLG accounting
file. 1n the event that the record is not to be written to the
file, o zero in register 3 is returned by the routine to the
system and the accounting record will be suppressed.

ACCOUNTING LOG FORMAT

Figure 7 shows the format of records in the accounting log
file. One record is created for each job or user processed
and is retained in the file. The items within a record are
defined in Table 12.

ACCOUNTING OUTPUT

The output of accounting information may take either one
of two forms. One form consists of a summary of ac-
counting information. The other form consists of the en-
tire accounting record.

For the on-line user, a summary of accounting information
is sent to the terminal at the time the user logs off. The

format of this information is

CPU m.mmmm CON h:mm INT nn CHG xxxx

where
m.mmmm is CPU time expressed in minutes and ten=
thousandths of a minute.
h:mm is console time expressed in hours (h) and min-

utes (mm).

nn is the number of terminal interactions.
XXXX is total charge wnits for the on~line session.

The same information may be requested by the user during
an on~line session by entry af the TEL STATUS command.

For the batch user, the entire accounting record is written
through the M:LL DCB normally assigned to the line printer.
The format of this printout is shown in Table 13. The batch
user may assign M:LL to a file. However, any errors en-
countered while attempting to output accounting informa-
tion thraugh M:LL will force the assignment of M:LL to return
to the line printer.

Normally, elapsed time for accounting information is ex-
pressed in hours and minutes, The capability exists for the
modufes TEL, JOBR (CCl), LOGON, and ACCTISUM to
express elapsed time in hours, minutes, and seconds. The
format is h:mm:s. Start and end time in the aceounting
record is converted to seconds from midnight instead of
minutes from midnight. This opfion is controlled by an
assembly switch when the modules are assembled.

ACCOUNTING CHARGES

Each user is supplied at log~on time with a charge class
value from his log-on record. This value is transferred
to the assign/merge table by LOGON and is used by
LOGOFF to access the proper rate table in the :RATE file,

:RATE FILE

The :RATE file is a one-record file containing a set of eight
rate table pointers and eight rate tables (Figure 8). LOGOFF
uses the charge class value for each user to access the
associated pointer in the :RATE file which points to the ap-
propriate rate table. ‘

RATES PROCESSOR

The :RATE file is maintained by a specially authorized pro-
cessor called RATES. The RATES processor, like Super and
Control, is accessible from the user account :SYS. If the
file :RATE does not exist, RATES creates it using the default
value shown in Figure 8.

The RATES processor is called by entering the name of the
processor in response to a TEL prompt for a command.

1RATES -

The :RATE file (if it exists) is automatically loaded into core
for modification by RATES commands.
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Word

1
12
13
14
15
16

18
19
20

21
22

23
24

25
26
27
28
29
30
31

32
33

34
35
36
37
38

Definition

Account

Name

Extended Accounting

Charge Units

Line Number Priority Final Run Status Job Steps
Job Origin System Version
Start Date
Start Time
End Time
Console Interactions
Finish Date
SYSID Pack Mounts Spindles
Cards Read Cards Punched

Processor Pages

User Pages

Diagnostic Pages

Tape Mounts

Tape Drives

Tape Accesses

RAD Accesses

Disk Accesses

1/0 CALS

Permanent RAD Granules

Permanent Disk Granules

Core Usage

Processor Execution Time

Processor Service Time

Maximum Core Size 1 Partition

Save Tapes

0

User Execution Time

User Service Time

Peak Temporary RAD Granules

Peak Temporary Disk Granules

Billing Rate

/27222227

Accounting Record
Status Code

Resource Allocation Values

Figure 7. Structure of Accounting Record
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Table 12. Contents of Accounting Record

Description

Name
Account Account number of the user as specified on the job card or log~on message.
Name Name of the user as specified on the job card or log-on message.

Extended Accounting

Charge Units

Line Number

Priority

Final Run Status

Job Steps

Job Origin

System Version

Start Date

Start Time

End Time

Console Interactions

Installation-defined accounting information as specified on the job card or
log-on message.

Accumulated charge units calculated for the user through use of the rates table.

Line number (Data Set Controlier Subehannel) to which the user connected. Line
Number is set tc X'FF' if entry is for a batch job.

Priority specified on the job card. Unused if entry is for a terminal session.
Run status at the completion of the job (an eight bit field).

X'00' - Job exited normally.

X'01' - Job aborted, illegal trap,

X'02' - Job aborted, 1/O error,

X'04' -~ Job aborted, limit exceeded.

X'08' - Reserved for CHKPT,

X'10' - Job aborted, 'X' key-in,

X'20" - Last job step errored, 'E' key=-in.

X'40' - Job aborted, M:xxx,

X'80° - Last job step errored, M:ERR,
Total number of job steps if batch; total number of processor operations if on-line.
Origin of batch job.

0 - From local card reader

1 - From on-line terminal

2 - From remote processing
Version of operating system (from cell X'2B') in EBCDIC,
Date at job or terminal session start, where the left halfword is the year and the right
halfword is the day. Year is a binary vcalue that records only the last two digits of
the year; e.g., 1970 is represented as X'46'. Day is the Julian day of the year rep-

resented in binary; e.g., September 14 is represented as X'101".

Time of day at start of job of terminal session in minutes from midnight. The value
is expressed in binary.

Time of day at end of job or terminal session, Expressed in the same format as
start time.

Number of interactions during the course of a terminal session (zero for batch),

46

Accounting Charges




Table 12. Contents of Accounting Record (cont, )

Name Description
Finish Date Date at job or terminal session finish. The format is the same as for Start Date.
Sysid ID assigned to user job or session,

Pack Mounts
Spindles

Cards Read

Cards Punched

Processor Pages

User Pages

Diagnostic Pages

Tape Mounts
Tape Drives
Tape Accesses
RAD Accesses
Disk Accesses
1/O CALs

Permanent RAD Granules

Permanent Disk Granules

Core Usage

Processor Execution Time

Maximum Core Size

Partition

Save Tapes

User Execution Time
User Service Time

Peak Temporary RAD
Granules

Number of disk packs mounted.
Maximum number of disk pack spindles allocated to batch or available to on-line.

Number of cards read, including the job card and any EOD cards, but not FIN
cards.

Number of cards punched, including ID card, JOB card, BIN cards and EOD
cards, but not blank cards inserted by the punch symbiont between jobs. If no
punched output is produced by the job, the ID and JOB cards are suppressed and

the punched card count is reduced to zero,

Number of pages of printed output generated by shared processors, plus two
ID pages at the beginning of the job and the accounting page at the end.

The number of pages of printed output generated by user programs only.

The number of pages of all output to a symbiont file through the M:DO DCB,
including core dump snaps and debug output. However, output is not counted

if it goes to a user file, even though it goes via M:DO.,

Number of tapes mounted unless premounted by the operator.

Maximum number of tape drives allocated to batch or available to on-line.
Number of read, write, and file positioning accesses on the specified device, but
not seek accesses since these are considered part of a read or write, A chargeable
access is actually a request to a queue.

Number of CALI, 1 operations performed.

Net change in accumulated RAD storage. This is a signed binary value.

Net change in accumulated public disk pack storage. This is a signed binary
valve.

. . . Lt
Product of CPU time times core size in pages (ticks x pages). Includes all core
usage by job.

. . . .. t
CPU time spent in shared processors in the slave mode, expressed in ticks.

Peak value of core reached, expressed as the number of pages. Does not include
shared processors or context.

Partition number under which the job ran (zero if terminal session).

Number of save tapes used.

CPU time spent in other than shared processors expressed in ticks.

Monitor service time spent for other than shared processors expressed in ticks.t

Peak value of temporary RAD granules used.

Accounting Charges
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Table 12. Contents of Accounting Record (cont.)

Name

Description

Peck Temporary Disk Granules

Peak value of temporary public disk pack granules used.

Billing Rate

Charge class used for accounting for this user. The value is obtained from the
user's log-on record and is in the range 0 to 7.

Accounting Record Status
Code

Status under which the accounting record was generated.
X'00' - Accounting record was created under normal conditions.

X'01' = Accounting record was created during recovery but the accounting
record is correct.

X'02' - Accounting record was created under abnormal conditions (assign/merge
read error) and contains erroneous information for Start Date, Start
Time, Billing Rate, Permanent RAD Granules, and Permanent Disk
Granules.

X'03' - Accounting record was created under abnormal conditions (assign/merge
read error) during system recovery and contains erroneous information for
Start Date, Start Time, Billing Rate, Permanent RAD Granules, and Per-
manent Disk Granules.

Resource Allocation Values

Values of resources at time of log-off. Values are in one byte fields and appear in
the same crder as the resources specified in the system resource limit table.

t . pte
One tick equals two milliseconds.

Table 13.  Accounting Printout for Batch Jobs

Printed Format

Explanation

{Time and Date)

ELAPSED JOB TIME

PARTITION NUMBER

PROCESSOR SERVICE TIME

hh:mm Clock time in hours and minutes for job or terminal
session.

Partition number under which the job ran.

CHARGE UNITS XXXXXXX X Total charge units.
TCTAL CPU TIME X XXX X Sum of all execution time (in minutes).
PROCESSOR EXECUTICON TIME X o XXXX Shared processor execution time (e.g., FORTRAN)

(in minutes).

X L XXXX Monitor time for CALs issued by shared processors
(in minutes).

USER EXECUTION TIME X o XXXX User program execution (in minutes).
USER SERVICE TIME X L XXXX Monitor time for user issued CALs (in minutes).
CARDS: CARDS READ XXXX Number of cards read.
CARDS PUNCHED XXXX Number of cards punched.
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Table 13. Accounting Printout for Batch Jobs (cont.)

Printed Format Explanation
PAGES: PROCESSOR PAGES XXXX Number of pages printed by shared processors.
USER PAGES XXXX Number of pages printed by user program.
DIAGNOSTIC PAGES XXXX Number of pages printed through M:DO.
TAPES: TAPES MOUNTED XX Number of tapes mounted.
DRIVES ALLOCATED XX Number of tape drives allocated.
SAVE TAPES USED XX Number of save tapes used.
PACKS: PACKS MOUNTED XX Number of disk packs mounted.
SPINDLES ALLOCATED xx Numl:-;er of disk spindles allocated.
CORE: PEAK CORE (PAGES) XXX Maximum number of core pages used at any one time.

Does not include shared processors.

PAGE * MINUTES XXXXXX Amount of core time used. Includes swappable core
usage (data and context).

1/0: OPERATIONS XXXXX Number of physical 1/O actions except terminal and
) swap 1/0.
CALS XXXXXX Number of CAL,1 operations.
FILE SPACE
PEAK RAD TEMPORARY XXXX Peak value of temporary RAD granules used.
NET RAD PERMANENT XXXX Net change in accumulated RAD storage (in granules).
AVAILABLE RAD PERMANENT XXXX Amount of RAD space available for permanent storage
(in granules). —
PEAK DISK TEMPORARY XXXX Peak value of temporary public disk pack granules used.
NET DISK PERMANENT XXXX Net change in accumulated public disk pack storage
(in granules).
AVAILABLE DISK PERMANENT XXXX | Amount of public disk pack space available for per

permanent storage (in granules).

RATES COMMANDS BUILD The BUILD command modifies the charge unit
values in the specified charge rate table. The format of the
There are three commands in the RATES processor command command is

language. They are BUILD, PRINT, and END.

RATES prompts for a command by typing a single dash. It - B[UILD] table

prompts for each charge rate table entry for the BUILD com- h

mand by typing a charge siding followed by an equal sign. CPU TIME= [value]

RATES looks only at the first and last characters of a com= CPU TIME * CORE SIZE= [value]
mand. The first character identifies the command; the last

character identifies the charge rate table the user wishes to TERMINAL INTERACTIONS= [value]
manipulate (for BUILD and PRINT). Thus, RATES accepts

neither leading nor trailing blanks in command input. Only 1/O CALS= [value]

the last digit of a multidigit number will be used to identify

a rate table. CONSOLE MINUTES= [value]
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Charge
Charge
Charge
Charge
Charge
Charge
Charge
Charge

class O painter
class 1 pointer
class 2 pointer
class 3 pointer
class 4 pointer
class 5 pointer
class é pointer

class 7 pointer

CPU time

CPU time x core size
Terminal interactions
I-O CALs

Console minutes

Tapes and packs mounted
Page-date storage

Peripheral 1/O cards
and pages

0 8 )
1 16
2 24
3 32
4 40
5 48
6 56
7 64|
8 6 )
9 ]
10 0
1 1000
12 0
13 100000
14 10000,
15 2000| )
16 6! )
17 1
18| 1000
19| 1000}
20 200
21 100000
22 10000
23 2000

- - _ B I <
64{ e? )
65 .
66 | 1000%
67 1000
68 | 200
69 100000?
7aj roooof
" 0] |

)

3

Charge class pointers point
to charye rate tables

Chargé rate table 0 (default
table for batch jobs)

Charge rate table 1 (default
table for on-line jobs)

Charge rate tables 2-6

Charge rate table 7
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TAPES AND PACKS MOUNTED= [value]

PAGE - DATE STORAGE= [vmlue]r

PERIPHERAL 1/O CARDS + PAGES=[value)

where
table specifies one of the eight charge rate tables
and has a range 0 < table < 7.
value specifies the units to be charged for a par-

ticular item and has a range 0< value <99999999.
If the user does not enter a value before entering
a carriage return character, RATES will not alter
the stored value for that item.

RATES allows the user to make two input errors before re-

questing the user to retype the command. It stores all legal
values it receives prior to the error.

Example:

Assume that the user wants to change some of the charge
unit values in charge rate table 3. Specifically, he wants
to change the charge units for terminal interactions and 1/0O

CALs to 5000 and 15, 000 respectively.

- BUILD 3 =
CPU TIME= -

CPU TIME * CORE SIZE=%»

TERMINAL INTERACTIONS= 5000 &

1/O CALS= 15000 =

CONSOLE MINUTES=

TAPES AND PACKS MOUNTED=

PAGE - DATE STORAGE= @t

PERIPHERAL 1/O CARDS + PAGES= &

PRINT The PRINT command prints the contents of the
specified charge rate table. The format of the command is

P[RINT] table
where
table specifies the charge rate table to be printed

and has a range 0 < table < 7.

t . ..
Although rate table entries are made for this item, charges
to it are not recorded.

Example:

Assume the user wants to print the contents of charge rate

table 3.
- P3 e
CPU TIME= 6

CPU TIME * CORE SIZE= 1

TERMINAL INTERACTIONS = 5000

1/0 CALS =15000

CONSOLE MINUTES =200

TAPES AND PACKS MOUNTED = 100000

PAGE - DATE STORAGE = 10000

PERIPHERAL 1/O CARDS + PAGES =2000

END The END command causes RATES to write the
:RATE file on disk storage and to exit to TEL. The format
of the command is

E[ND’

Example:

=END @
!

BREAK CONTROL

If the user depresses the BREAK key anytime after he re-
ceives the first prompt for command input and before he
enters the END command, RATES stops processing the cur-
rent command and returns to the command level, If the user
depresses the BREAK key after entering the END command,
RATES ignores the break and processes the END command.
At all other times, RATES returns to TEL when the user
depresses the BREAK key.

RATES ERROR MESSAGES
RATES returns one or more error messages to the user's ter-

minal if the user incorrectly enters a command. These mes-
sages are listed in Table 14.

RATES COMMAND SUMMARY
Table 15 summarizes the RATES commands. The left-hand

column lists the command format and the right-hand column
defines the command values.
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Table 14.

RATES Error Messages

Message

Description

FLLEGAL NUMBER

ILLEGAL COMMAND ,

LAST CHARACTER MU&T BE 0-7

A command other than BUILD, PRINT, or END was entered in

response to a prompt for command input.

nonnumeric or exceededelghr digits.
is. no other messoge

Retype the commund

A value entered in response to a BUILD commcnd prompt was
Retype the command if there }
' |

The last character of a BUM.D or PRINT command was not a digit

in the ronge 0-7. Retype the command.

Y W,

:RATE FILE DID NOT EXIST, BUT RATES created: the :RATE file with the default values given in ‘
HAS BEEN CREATED anure 8. (This is not an error message. !
QETYPE COMMAND A value entered in response to o BUlLD command was incorieck,
Retype the command. (RATES stores legal values that were irput '
prior fo the incoirect value. |
SORRY, YOU ARE NOT ALLOWED An ctt“empt was mode to access the RATES Processor ks a user v
TO ACCESS THE :RATE FHLE is not ,ogged on with the name LBE under account SYS
L S — e |
UNEXPECTED 1O ERRCR NO ‘ RATES encountered. an unexpected 1/ O error while opening, I
UPDATING TOOK PLACE reading, writing, or closing the :RATE file. €Call the RATES i
processor again. |
Table 15. RATES Command Summary
Command Description .E
_—_B[UI}LD] table Modifies the charge unit values in the specified chaige rate table. -
All values must be inthe range 0 < value < 99999999, ¥ no value v
CPU TIME_ [value] is entered prior to a carriage return character, the currently stored i
value is saved. '
CPU TIME * CORE SIZE- [value] ;
|
TERMENAL INTERACTIONS  [value] ?
1 O CALS [value) f
CONSOLE MINUTES  [value] |
l !
TAPES AND PACKS MOUNTED- [value] !
PAGE - DATE STORAGE Evolue} Although rate table entries are made for this item, charges to it o l
not recorded. ;
PERIPHERAL 1'O CARDS - PAGES [value] ‘
EfrnD] ertes the Updcted RATE ﬁle and r turmes Confroli to TEL, i
S | e . o
P[REN T} table Prints the contents of the spec;fned chqrge rate tqbl, E
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6. SYSTEM PERFORMANCE CONTROL

INTRODUCTION

CP-V hasa comprehensive set of performance measurement
and system control facilities. These facilities allow the
system manager to determine how the system is performing
and to adjust critical operational parameters to achieve
better performance.

The three processors that provide these facilities are briefly
described below and will be discussed in detail in later
sections of this chapter.

1. The Control processor allows the system manager to
display and modify certain system parameters so that
the system can be "tuned" to meet the needs of the
particular installation.

2. The STATS processor allows the system manager to dis-
play current statistical information about the system
and to collect a series of "snapshots" of statistical
information that provide a history of system operation.

3. The Summary processor enables the system manager to
obtain various types of statistical reports using the
information in the history files created by STATS.

DISPLAY ITEMS

Before discussing the three processors, certain groups of
display items should be described and listed. Several of
these display items are utilized in both Control and STATS
operations. There are other groups of display items that
are applicable to one processor only. Such items will be
discussed in the section about the particular processor.

The display items to be described here are control pa-
rameters, current values, and partition attributes.

A control parameter is a system parameter that can be
modified to tune the system (see Table 16). For example,
the maximum number of on-line users is a control parameter.
Changing its value may change average response time as
well as other performance characteristics.

A current value is a system parameter that reflects the cur-
rent state of the system and cannot be modified (see
Table 17). For example, the current number of 7-track
tape drives allocated to batch is a current value. A display
of current values renders a crude estimate of current utiliza-
tion of system resources.

Batch partition attributes are system parameters and current
values that pertain only to a given partition. (Partitions
are described in this chapter in the section "Partition
Display and Definition Commands".) Certain attributes

define the conditions that a job must satisfy to run under a
given partition (see Table 18). For example, the maximum
amount of time a job may execute before termination is a
partition attribute. Partition attributes can also be thought
of as system resources that the partition can offer a job. If
a job requires greater or fewer resources than defined for a
given partition, the job may not be run in that partition.
Certain attributes reflect the current state of a partition
and may not be altered. For example, the account number
of the user currently executing in a given partition is such
an attribute.

CONTROL

The Control processor provides control over system perfor-
mance. There are a number of performance measurements
built directly into the system. Commands of the Control
processor enable the system manager to display these
measurements and to "fune" the system as needed by
setting new values for the parameters that control system
performance.

A user privilege of 80 is required for displaying information.
A privilege of BO is required for modifying the system
parameter limits found in Table 14. A privilege of CO is
required for modifying partition attributes.

Control may be run as a batch, ghost, or on-line job. Three
DCBs are used for input and output (M:SI, M:LO, and
M:DO). 1If run as a batch or on-line job, Control inputs
may be stored in a file which must be ASSIGNed (SET) to
the M:SI DCB. Displays and reports may be output to a file
by reassignment of the M:LO DCB. Operator instructions
and error messages may be output to a file by reassigning
the M:DO DCB. A summary of default and possible DCB
assignments is given in Table 19.

In the batch mode, Control is called with the ICONTROL
card. Control commands are placed on cards, one per
card, anywhere within the first 37 characters of the card.

Control may be initiated as a ghost job by the operator
key-in IGJOB CONTROL. Duringinitiation, if thestandard
DCBs through which input/output occur have not previously
been assigned, Control sets the three DCBs through which
communication occurs (M:SI, M:LO, ond M:DO) as follows:
M:SI = OC, M:DO =0OC, and M:LO = OC. Therefore, all
commands are input through the operator's console and out-
put occurs through the operator's console.

The Control processor is called on-line by entering CONTROL
as a TEL command. Control responds by typing CONTROL

HERE and then prompts for a command using a dash (=) as a

prompt character.
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Table 16. Control Parameters

Control System Minimum | Maximum
Name DEF Description Unit Value Valye
User Maximums
BUM S:BUAIS Maximum number of concurrent batch users. users 0 smu1s-O
OuMm-
S:GUAIS
OUM S:OUAIS Maximum number of on-line users allowed in the users 0 SMUIS -
system, BUM-
S:GUAIS
Execution Control
BB SL:BB Batch bias. Zero indicates batch compute-bound tasks - 0 100
have less priority than on-line compute-bound tasks.
Nonzero indicates batch and on-line compute-bound
tasks have equal priority.
P1 SL:PI Priority increment (in units of 1/256) to be used for 1/256 0 255
increasing the priority of jobs bypassed by the multi-
batch scheduler.
QUAN SL:QUAN Time-slice by which compute~bound users are shared. msecs QMIN 5,000
QMIN SL:QMIN Amount of uninterrupted compute time guaranteed o msecs 0 10, 000
user ofter selection.@
SQUAN SL:SQUAN Amount of time a user is guaranteed core residency msecs 0 10, 000
before swap out.@
BPRIO SL:BPRIO Batch base execution priority, - x'co'® X'FFQ
OPRIO SL:OPRIO On-~line base execution priority - x'co@ X'FF'@
GPRIO SL:GPRIO | Ghost base execution priority - x'co® | xFp@
/O Control
BXMF SL:BXMF Maximum number of concurrent /O functions per numeric | BIMF 255
batch user. If exceeded, the user is blocked.
BIMF SL:BIMF Lower threshold value for number of concurrent 1/O numeric | 0 BXMF
functions per batch user. When number of functions
drops below this value, theuser is unblocked.
OXMF SL: OXMF Maximum number of concurrent 1/O functions per numeric | OIMF 255
on-line user. If exceeded, the user is blocked.
OIMF SL: OIMF Lower threshold value for number of concurrent 1/O numeric | O OXMF
functions per on-line user. When number of functions
drops below this value, the user is unblocked.
T8 SL:TB Number of characters at which to block terminal chars, us 256
output.®
uB SL:UB Number of characters at which to unblock terminal chars, 1 8
output.®
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Table 16, Control Parameters (cont. )

Control System Minimum | Maximum
Name DEF Description Unit Value Value
1/O Control (cont.)
ONCB SL:ONCB Maximum number of COC buffers allowed per user. buffers 2 255
OLTO SL:OLTO Log-on time out. minutes | 1 216
OITO SL:OITO Terminal input time out, minutes | 1 216
RAM SL:RAMR Maximum number of concurrent read-chead numeric |0 RASIZE
operations.
RATO SL:RATOR Time after which a read-ahead operation will be msecs 0 32,767
aborted.
Exit Control Processing Limits
ETIME SL:ETIME Maximum exit control execution time allowed. seconds | O 2317
ELO SL:ELO Additional number of processor pages that may be pages 0 32,767
listed through the M:LO DCB after exceeding the
batch or on=line limit.
EPO SL:EPO Additional number of object records that may be out- records | O 32,767
put after exceeding the batch or on-line limit.
EDO SL:EDO Additional number of pages of diagnostics that may pages 0 32,767
be listed after exceeding the batch or on~line limit.
EUO SLEUO Additional number of pages of user output that may pages 0 32,767
be listed after exceeding the batch or on-line limit.
ETS SL:ETS Additional amount of temporary disk storage allowed granules | O 65, 535
after exceeding the batch or on~line limit,
EPS SL:EPS Additional amount of permanent disk storage allowed granules | O 65,535
after exceeding the batch or on-line limit,
Resource Limit Control
Tres® SH:RTOT Total resource available for all jobs. @ 0 System
Capability
BTres® SH:RBSUM Total resource available for all batch jobs. (0] 0 SH:RTOT
OTres® SH:ROSUM Total resource available for all on-line jobs. 6] 0 SH:RTOT
GTres® SH:RGSUM Total resource available for all ghost jobs, o 0 SH:RTOT
BCres® SH:RBCU Current value of a resouce allocatedto allbatch jobs. ) - -
OCres® SH:ROCU Current value of a resource allocated to all on-line Q - -
jobs.
GCres® SH:RGCU Current value of a resource allocated to all ghost Q - -
jobs.
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Table 16. Control Parameters {cont.)

125

cial feature for a ghost job.

Control System Minimum Maximum
Name DEF - Description Unit Value Value-
Resource Limit Control (cont.) -

BMres® SB:RBMX Maximum value of a resource that can be requested @ 0 SH:RBSUM
by a batch job.

OMres® SB:ROMX Maximum value of a resource that can be requésted by %/ 0 SH:ROSUM

: -an on-line job. This value is not used at present.

GMres@ SB:RGMX Mcximum value of a resource that can be requested by @ 0 SH:RGSUM
a ghost job. This value is not used at present.

BDres® SB:RBDF Default value of a resource that is allocated to a @ 0 $B:RBMX
batch job.

ODres@ SB:RODF Default value of a resource that is allocated to an Q 0 $B:ROMX
on-line job.

GDres® SB:RGDF Default value of a resource that is allocated to a Q 0 SB:RGMX
ghost job.

Service Limit Control

BMserv® SL:BMX Maximum value of a service that can be requested 0] 0 32,767
by a batch job.

OMserv® SL:OMX Maximum value of a service that can be requested (O] 0 32,767
by an on-line job.

GMserv® SL:GMX Maximum value of a service that can be requested ® 0 32,767
by a ghost job.

BDserv® SL:BDF Default value of a service that can be assigned to ® 0 SL:BMX
a batch job.

ODserv® SL:ODF Default value of a service that can be assigned to ® 0 SL:OMX
an on~line job.

GDserv® SL:GDF Default value of a service that can be assigned to ® 0 SL:GMX
a ghost job.

Symbiont and Special Feature Limit Control

BDfa®@ S:SYMD8B Default authorization of asymbiont device oraspecial - 0® 10
feature for a batch job.

ODfa® S:SYMDO Default authorization of a symbiont device or a spe- - 0® 10
cial feature for an on-line job.

GDfa® S:SYMDG Default authorization of a symbiont device or a spe- - 0® 10

@ If this value is greater than QUAN, QUAN is assumed by the system.

SMUIS is the maximum number of users (sum of SYSGEN parameters MAXB, MAXQ, and MAXG).

Execution priorities are inversely related to numeric value. That is, X'FF' is the lowest execution priority and X'CO'
is the highest execution priority. X'BF' through X'00' are reserved for real-time processing.
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Table 16. Control Parameters (cont.)

® TB is the number of characters at which the user is swapped out to the swapping disk.

® UB is the number of characters at which the user is swapped back into core memory.

©® This is a generalized format, where "res" is replaced by one of the two-character resource names defined on the :RES

command at SYSGEN.
CO -~ core

@ Unit depends on the particular resource.

Standard, SYSGEN default, resource names are

7T - 7-track tapes

- 9-track tapes SP - disk pack spindles

packs, and "K words" for core.

® This is a generalized format where "serv" is replaced by one of the two- or four-character service names.

names are listed in Table 6.

Units for standard resources are "tape drives" for tapes, "spindles" for disk

The service

® Unit depends on the particular service. The units are indicated in the descriptions of the services in Table 6.

This is a generalized format where "fa" may be replaced by the 2-character name of a symbiont device (i.e., the de-
vice type) or by the 2-character identifier of a special feature defined at SYSGEN by the :FAUTH command (e.g.,
EQ for the enqueue/dequeue feature), ‘

@ The value 0 indicates that the symbiont device is not authorized.

The value 1 indicates that the symbiont device is

authorized.
Table 17. Current System Values
Control System
Name DEF Description Units
BCCO SH:RBCU Current core size allocated to concurrent batch users (whether occupying K words
memory or swapped out).
BC7T SH:RBCU Current number of 7-track tape drives allocated to all batch users. 7T drives
BCOT SH:RBCU Current number of 9-track tape drives allocated to all batch users. 9T drives
BCSP SH:RBCU Current number of disk pack spindles aflocated to all batch users. spindles
oCc7T SH:ROCU Current number of 7-track tape drives allocated to all on-line users. 77 drives
OC9oT SH:ROCU Current number of 9-track tape drives allocated to all on-line users. 9T drives
OCsP SH:ROCU Current number of disk pack spindles allocated to all on-line users. spindles
uc S:CUIS Current number of users in the system. users
BUC S:BUIS Current number of batch users in the system. users
ouc S:QUIS Current number of on-line users in the system. users
GUC S:GUIS Current number of ghost users in the system. users
GUM S:GUAIS Maximum number of ghost users allowed in the system. users
UM SMUIS Maximum number of users allowed in the system. users
GCCO SH:RGCU Current core size allocated to ghost users (whether occupying core memory K core
or swapped out).
GC71 SH:RGCU Current number of 7-track tape drives allocated to all ghost users. 7T drives
GCoT SH:RGCU Current number of 9-track tape drives allocated to all ghost users. 9T drives
GCSp SH:RGCU Current number of disk pack spindles allocated to all ghost jobs. spindles
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Table 18. Multi-Batch Partition Attributes

e

Minimum

Maximum

Control | System Display

Name DEF Only Description Units Value Value

TIMEQ | PLH:TL Minimum job execution time for jobs to be minutes 0 PLH:TU
selected for this partition.

TIMEQ | PLH:TU Maximum job execution time for jobs to be minutes PLH:TL 32,767
selected for this partition.

QUAN PLH:QN Time=slice for this partition. msecs. 0 5,000

ACCT® PLD:ACT X Account number of job currently executing EBCDIC - -
in partition.

CUR@ PLH:CUR X Number of jobs that have been run under jobs 0 32,767
current definition of this partition. @

ToL® PLH:TOL X Total number of jobs run under this partition | jobs 0 32,767
since system startup. @

HOLD PLH:FLG® Core residency control flag. 1 — hold job boolean 0 or 1 or
in core. 0 — allow swap out. 'NO! '"YES!

LOCK® | PLH:FLG Partition selection lock flag. 0 — select boolean 0 or 1 or
jobs for this partition. 1 — lock partition 'NO! 'YES'
from further selection.

USER PLB:USR X ID number of user currently executing in hexadecimal | 0 X'FF!
partition.

spQ@ PLB:MAX®@ Maximum number of spindles that may be spindles 0 SB:RBMX
used for selection under this partition.

71O PLB:MAX Maximum number of 7-track drives that may 7T drives 0 SB:RBMX
be used for selection under this partition.

970 PLB:MAX Maximum number of 9-track drives that may | 9T drives 0 SB:RBMX
be used for selection under this partition.

co® PLB:MAX Maximum size of core that may be used for K words 0 SB:RBMAX
selection under this partition.

sp@ PLB:MIN Minimum number of spindles that may be spindles 0 PLB:MAX
used for selection under this partition.

719 PLB: MIN Minimum number of 7-track drives that may 7T drives 0 PLB:MAX
be used for selection under this partition.

910 PLB: MIN Minimum number of 9-track drives that may 9T drives 0 PLB:MAX
be used for selection under this partition.

co® PLB: MIN Minimum size of core that may be used for K words 0 PLB:MAX
selection under this partition.

® TIME, 7T, 9T, SP, and CORE specify upper and lower resource limits for the partition and are displayed as a range

when the resource name is referenced.

©@ ® © 6

ACCT, CUR, TOL USER may be displayed but not modified.
Not including the currently executing job.

Bit 0 of PLH:I'LG is the HOLD flag and bit 15 is the LOCK flag.
PLB:MAX and PLB:MIN are sets of parallel byte tables.
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Table 19. Control DCB Usage

On-line Batch Ghost
DCB
Default Assigned Default Assigned Default Assigned
M:S1 User Console File Card Reader File, 7T, 9T, or Operator -
(UC) (CR) Labeled Tape (LT) Console (OCQ)
M:LO | User Console File, 71, 9T, Line Printer File, 7T, 9T, or Operator -
(UC) Labeled Tape, or (Lpyt Labeled Tape (LT) Console (OC)
Line Printer (LP)
M:DO | User Console File Line Printer File, 7T, 9T, or Operator -
(UG (LP) Labeled Tape (LT) Console (OC)

"If control display output through the M:LO DCB is directed to the line printer, when the user ends his control session

(with an END command), a super-close will be effected, closing the cooperative and outputting the display.

Example:
1CONTROL .
CONTROL HERE

All examples of Control commands are written for the on-
fine mode.

CONTROL PROCESSOR COMMANDS

Commands provided by the Control processor fall into four
categories. They are

1. System Parameter Display Commands
ADD

DROP

LIST
CONTROL
CONTROL!

name
2. Control Parameter Assighment Command

name = value

3. Partition Display and Definition Commands

ADD

DROP
PARTITION
DISPLAY n

n attribute

n attribute =value
STORE

CLEAR

BREAK (i.e., - )
END

4, Miscellaneous Commands

QUIT

PROCEED

BREAK (i.e., ")
END

TIME

The ADD, DROP, BREAK, and END commands appear
twice in the list because there are two command levels
in the Control processor and the functions of these two
commands depend upon the command level at which they
are given.

The two command levels are the control command level and
the PARTITION sub-command level. The control command
level permits execution of all system parameter display
commands, the control parameter assignment command, the
miscellaneous commands, and the PARTITION command.
Initial entry into the Control processor is at this level. The
PARTITION command invokes a sub-command level which
permits execution of only the partition display and defini-
tion commands.

The Control processor prompts for commands at the control
command level with a dash (-) and prompts for commands
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at the subcommand level with a 'greater than' (>) charac-
ter. The ADD and DROP limited subcommand level prompts
with a period (.). -

For all Control commands, only the first two letters of

the command are significant. For example, the following
are equivalent:

-ADD -

-AD ¢

-ADXYZ

-ADD ITEMS TO PRINT LIST ©

The commands will be discussed in the order in which they
were listed above.

SYSTEM PARAMETER DISPLAY COMMANDS

ADD This command turns on the print flags for the
specified items. The format of the command is

-AD[D]

. item

._ifem

.item

where item is one of the control names or current values
listed in Tables 16 and 17. The command is terminated by
entering a - alone after a prompt for input. If 'ALL' is
specified, all print flags will be turned on.

In the following example, the print flags for two control
parameters, QMIN and OM7T, are turned on:

SQMIN -

-OM7T -

The ADD command enables the user to select a group of
parameters to be displayed whenever the display command
CONTROL is given. (Other display commands allow the

é0 Control

user to display all of the parameters or a single specified
parameter. )

DROP The DROP command turns off the print flag for the
specified items. The format of the command is

-DR{OP]

.item

.item

.item

where item is one of the control names or current values
listed in Tables 16 and 17, If 'ALL' is specified, all print
flags will be turned off. The command is terminated by
entering a ) alone after the prompt for input.

In the following example, the print flags for two control
parameters, QMIN and OM7T, are turned off:

:DR OP LE)
LQMIN @

. OM7T

o,
R

LIST This command lists the names of all items (from the
group in Tables 16 and 17) with their print flags on. It can
be used to make certain that a series of ADD and DROP
commands had the desired effect. The format of the com-
mand is

LI(sT]

Example:
-DROP “

SALL



-LIST @
QUAN

BCsP

In this example, the first LIST command lists no items since
the print flags for all items were turned off by the DROP
command. The second LIST command lists QUAN and BCSP
because their print flags were turned on by the ADD com-
mand but not turned off by the subsequent DROP command.

CONTROL This command displays all control parameters
and current values with their print flags on. (The con-
trol parameters and current values are listed in Tables 16
and 17.) The format of the command is

CO[NTROL]
Example:

-DROP ®

LALL ®

L@
-ADD ®
.OMCO®
.OUM @
- ®

-CONTROL @&

MAX ONLINE JOB RSRCE MCO = 32

MAX # ON=-LINE USERS (OUM) = 32

Due to the carriage width limitation of most terminal devices,
only four decimal digits of the parameter may be printed

with the parameter description. If more decimal digits are
required, four asterisks will be printed after the equal sign

to indicate overflow. The parameter value will then be
automatically displayed as a single parameter display.
Currently, control parameters do not require more than four
decimal digits, but new values may be added in the future.

CONTROL! This command displays all control param-
eters and current values whether or not their print flags are
set. (The control parameters and current values are listed
in Tables 16 and 17,) The format of the command is

CO[NTROL]!

Only the first two characters and the exclamation point are
necessary.

The display prints out in the format shown in Figure 9.

name Single control parameters and current values may
be displayed by entering their control name as a command.
(The control parameters are listed in Table 16 and the cur-
rent values are listed in Table 17.) All characters of the
name must be entered.

Example:

-BTCO @

BTCO = 63

CONTROL PARAMETER ASSIGNMENT COMMAND
name = number The value of a specified control param-
eter can be set by this command. The format of the com-

mand is

name =number

where
name  is one of the control parameter names in
Table 16. (The current values listed in Table 17

can not be modified. )

number is an unsignea integer in the range for the
name.

All characters in the name must be entered. Note that no
blanks are allowed.

Example:
-QUAN =450 ©
-QUAN @
QUAN =450
In this example, the value of the control parameter QUAN

is changed to 450 and displayed.
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MAX #USERS N SYS {(LM)a 41 CURRENT # USER IN dYS (VL) s 3
MAX # BATCH USERS (BUM) s 1 CURRENT # BATCH USERS (BUC)s 0
MAax # BNLINE USERS (BUM) a 15 CURRENT # BNLIN: USERS (8UC)s 1
MAX g GHBST JOBBS (GUM) s 15 CURRENT # GHBST JBES (GUC) s 2
BATCH BIAS (BB)s 5C MSEC ONLINE GUANTUM (QUAN)=s 300
PRIBRITY INCREMENT (Fl)a C ONLINE MINIMUM WUAN {AMIN) = 10
MAX BATCH 1/8 COUNT (BXMF )= S MAX BNLINE J/8 CBUNTY (BXMF) s 9
MIN BATCKR 1/68 CEBUNT (BIMF) = 1 MIN ONLINE [/8 COUNT (BIMF)s 1
ELIM DEFAYLT = PSTORE (EPS)s 100 MSEC CORE-RESIDENCY (SQUAN)s  3Q0
ELIM QEFAJULT « TIME (ETIME)Ss 30 LBGeBN TIME=B8UT (BLTE) e 1%
gLIM DEFAULTY = LB (ELB) = iC TERM INPUT TIME«OUI (8]78)s 30
ELIM CEFAULT - PO (EFB8) s 50 # CHARS TERMINAL BLBLK (TB)s 200
ELIM CEFAULT « (8 (ECB) & 10 # CHARS TERM UNBLBLK (UB) = 14
ELIM DEFAULT « UB (ELB) s 10 MAX # (CBC BUFS/USEK (BNCB) = 15
ELIM DEFAULT « TSTBRE (ETS)s b4 BASE EXELC PRIO-UATLH (BPRIB)s 254
BASE £xt( PRIGCOGNLINE(BPRIB), 254 RASE EXEC PRID«LHOST (GPRIB)s 254
MAXIMUM # READeAMEALS (RAM)a C READ=AHEAD TIME=BUIS (RAT8)s 46
MAX ® AJR ENTRIES (AIRM) = 0 AIR TIME=SUT (AIRTB)s 3840
SYSTEM TOTAL KESBURCE C@ 32767 SYSTEM TBTAL RESEGUXCE 9T s &4
SYSTEM TBYAL RESHBULRCE 7T s- 1 SYSTEM TBTAL RESOURCE SP L 3
SYSTEM TBTAL RgSBURCE BT s 4 TOTAL «GHOST+ KRSRLE TCO 832767
TEBTAL #GHOST# RSRCE 71971 = 4 TOTAL «GHBSTs RSRLE T77 = 1
TUTAL #GHBST+ RSRCE TSP s 3 TBTAL #GHOST« RSRLE TBT L] &b
CURNT #0wBsTe KSkCE CCB . 0 CURNT #GHBST» NWSRLE (9T . 0
CURNY *UMOSTe KSKCE C77 - C CURNT #GHBSTs RSRLE C(CSP » 0
CURNT #umbsST# RSKCE CBTY - o MAX GHBST JeB KSRLE  MCH s 255
MAX GrR857 w82 RSKRCE MgoTY s N MAX GHBST JBB RSRLE  M7T 3 1
MAX GRBST JBe RSKCE MSp s 3 MAX GHOST J9B8 KoRLE MBT = 4
DrT GrBSY BB RSKCE DCB s 255 OFT GHBST JUaB RSRLE D97 s c
DFT GmtsT BF KSKCE D77 = 1 DFT GHEST JBB KSRLE LUSP . 3
DFT Gr8571 4Bk RSKCg CET s 2 TOTAL #8NLINp# RSRCE  7CH = 200
TETAL %ONLINE* KSKRCe 79T s 3 TOTAL *ONLINpL#® ROSRLE  T77 s 1
TUTAL ®#ONLINE® RSRCE TSP = 3 TRTAL #BNLINpe RSRLE 78T b 3
CURNT #UNLINE+ KSKCE CCB s ¢ CURNT #BNLINC# KSRLE (97 = 0
CURNTY #ONLUINE®# KSKCe C77 z ¢ CURNT #BNLINE# RSRLE  (SP 3 0
CURNT *UNLINE* RSkCg CBT = o) “Ax BNLINE JRB W3RLE  MCH L] g2
MAX BNLINE 88 RSkCE M9OT = 3 MAX BN INE Jt8 KRSRLE M7T . i
MAX BALINE 9B RSK(p MSP - 2 MAX BNLINE JAB KSRLE  MBT . 3
CFT BANLINE BB KSRCE DC8 s 32 NFT BNLINE JBB RSRUE D97 . o}
DFT BALINE UBE KSKCE 77 . o} OFT ONUINE J98 KRSRLE (OSP ] 0
DFT BALIN. .B8b KSKkCe DOBT . o) TOTAL #BATCH# KSRLE TCH s RCOO
TOTAL ®EATCHe RSKCE T9T7 . 4 TOTAL *BATCH* NSRLE T77 s 1
TETA| #cATCHe KSRCE TSP s 3 THTAL *BATCHs wWSRLE TBT s 4
CURNY #bBATChe KRSKCe CCB s C CURNT #BATCHe KRSRULE (€97 - 0
CURNY #DATCH® RSKCE C77 = 0 CURNT #BATCH» KSKLE (SP ] 0
CURNT #pATCHs KSKCE CBT s ¢ MAX BATCH Jias RSRUE MCB » 64
MAX BATLR L B8E RSK(CE MST = 4 MAX BATCWM  J8B KSRLE M7T7 s b
MAX BATCR B8 RSRCE MSP » 2 MAX HBATCH JBB KSRULE MBT ] 4
DFT BATCW  B= RSKRCE DcB = 32 OFT BATcH  JEB KOSRLE LIT 3 0
OFT BATOW B8k KSKCE O7T - C IFT BATCH  JHB KSRLE  CSP s o)
DFY BATLw~ U3z KSRCE DBT s c MAX GHOST J3B SkVLE MTIME = 9999
MAX GRY8ST JBE SRVCE MLB = 9999 MAX GHBST JRB SRVLE MpPY s 9999
MaxX GrBoT UBE SRYCE MDB = 9993 MAX GHEST JaB8 Skvilp MUB s 9999
MAX GrBST  JBb SRVCE MPFST8 « 1C0C MAX GHHST  J=B SKVLE MTSTE = 10CO
MAX GRUST %z SRYCE MFPEB [ MAX GHBST  JAB SKRVLE MTDIS 332767
MAX GrY9ST 8B SRVCE MPDIS L32767 DFT GRBST JAB SKVLE DOTIME s 9999
OF T GRBST Bk SRYCE DLe s 9999 2FT GmBST  Js8 SRVLE (PB s 9999
DFYT GmE8ST B SRVCE D08 s 9939 NFT GWBST  Jun8d SRVILE  Lug s 9999
DF T GRYST BB SRVCE DFSTE = 64 JFY GRBST  JBB SRVLE DTSTE = 64
DFT Gm8ST BB SRVCE DFPBB a 6 IFT GHESY  J8B SKVLE DTUIS s32767
OFT Gr3ST B SRVCE DFDIS 32767 aAX BNLINE JBB SKVLE MTIME s 9999
MAX BANLINE .B8E SRVCE MLB s 93999 MAX SNLINE J9B SRVLE MPB s 9999
MAX BNLINE U808 SRVCE MDs = 3993 “AX BANLINE U8B SKVLE MUB = 9999
MAX BNLINE JBZ SRVCE MPSYB s 1000 MAX BNLINE JBR SRVLE MTST8 s 1000
MAX BANLINE BB SRVYCE MFPE8 & 1s MAX BNLINE JBB SKRVLE MTDIS =32767
MAX BNLINE 88 SRVCE MPDIS .32767 DFT SNLINE JBB SRVGE CTIME =& 9999
OF T BNLINe BB SRVCE DLB s 9999 CFT UNLINE JRB SRVLE OPS s 3939
DFT BNLINE JBE SRVYCE DODB s 9995 CFT BNLINE JRB SRVLE DUS * 9999
DFT BaLINg Bt SRVCE DPST® &« X DFT BNLINE JBB SRVLE DTSTE = 64
Figure 9. Example of a CONTROL! Display
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DFT ONLINE BB SRVCE DFP@e8 o DFYT BNLINE JB8B SRVLE ULUTDIS s327&7
DFT ONLINE OB SRYCE DPDIS 32767 ~AX BATCH J9B SRVLE MTIME s 999
MAX BAT(H JOB SRVCE M8 s 9999 MAX BATCH JBB SRVLE MPB a 3939
MAX BATCW U8B SRVCE MD® s 9999 MAX BATCH J8B SRVLE MUB s 9999
MAX BATCW U8B SRYCE MPSTB® » 1000 MAX BATCH JIB SRVLE MTSTE = 1000
MAX BAT(HW JBB SRVCE MFPA® 18 MAX BATCH JBB BRVLE MTCIS =32767
MAX BATLR JBE SRVCE MPDIS 432767 DFY BATCH JOB SRVCE UTIME = )
DFT BATCGW U8 SRVCE DLS® s 9999 NFT BATCH J98 SRVLE DP# s 999
OFT BATUW JOBR SRVCg DCB8 s 9999 DFT BATCH J8B SRVLE Due s 9999
DFT BATCR Bt SRVCE DPST® » 64 DFT BATCH J8B SRVLE UT1ST8 = 6k
DFT BATOM 8B SRVCE DfPAO » o DFT BATCH JY9B SRVLE DTUIS =32767
DFT BATCW U8B SRVCE DPDIS 32767 SYM/FAUTH DFT GMBST OCR . 1
SYM/FAUTH CFT GHOST DLP s 1 SYM/FAUTH DFT GHBSI bce . 1
SYM/FAUTH CFT GHBST JEQ s 1 SYM/FAUTH DFT GHEST Dxx . 1
SYM/FAUTH OFY GHOST DRP . ! SYM/FAUTH UFT BNLINE OCR . 1
SYM/FAUTH BFT SNLINE pLP . i SYM/FAUTH DFT BNLINE pCP . 1
SYM/FAUTK CFT BNLINE DEQ . 1 SYM/FAUTH DFT BNLINE  DXX s {
SYM/FAUTH CFT SNLINE DRP s 1 SYM/FAUTH DFT BATCH OCR L] 1
SYM/FAUTK CFT BATCH DLP . 1 SYM/FAUTH DFT HATCH occe . 1
SYM/FAUTHK CFT BATCH DEQ s 1 SYM/FAUTH DFT bATCH uXx ] i
SYM/FAUTH CFT BATCH DRP . 1
Figure 9. Example of a CONTROL! Display (cont.)

PARTITION DISPLAY AND DEFINITION COMMANDS

The CP-V multi-batch partition system was designed to
maximize utilization of the system'sresources. Job through-
put is dependent upon the efficiency with which system re-
sources (i.e., core, tape drives, disk pack spindles, etc.)
are utilized., A crude measure of efficiency is the percent-
age of time that each device and the CPU are busy for
a given work load over a given period of time. Effi-
ciency goes up and throughput increases when the resource
utilization is greater for a particular work load and time
sample. For a varying work load, however, high through-
put will not always result from simultaneously high usage of
all system resources.

Greater efficiency may be realized by overlapping 1/0
functions.  One method of accomplishing this is to allow
several jobs to reside in core concurrently, each receiving
a time slice. If the currently executing job issues an 1/O
call that causes physical 1/0 to occur, its quantum isended
and another job is scheduled and begins execution (i.e., it
receives the usage of the CPU resource). Thus, two system
resources, the I/O device called by the first job and the
CPU, are now being utilized concurrently. 1t is easy to
extrapolate from here to visualize several tape drives, a
RAD, a disk pack, two line printers, and a card reader all
operating simultaneously. The cost of achieving this over-
lap is, of course, more core since it is required for all pro-
cessors whether 1/O-bound or CPU-bound.

However, resource overlap will not occur if, say, three
compute-bound jobs are scheduled for execution concur-
rently. Eachjobwill, in turn monopolize the only resource
all three need (the CPU) while other resourcesstand idle. This
is why the Multi-Batch Scheduler (MBS) isneeded. Oneofthe
main functions of MBS is to schedule jobs for concurrent execu-
tionsothat they utilize os many resources as possible, and not
to schedule jobs that will vie for asingle resource, which would
cause one or the other to occupy available core space (itself a

resource) while waiting for a resource tobe freed. ' Ideally,
a multi-batch scheduler would schedule a compute-bound
job with several 1/O bound jobs and would let the compute-
bound job take up the CPU slack while the others wait for
1/O to complete.

Thus far, the discussion of batch system performance has
approached the subject of resource optimization based on
only one criterion — gross work accomplished per time unit.
If the total system work done over, say, a twenty-four hour
period were the only consideration, the discussion might
stop here. However, all installations have unique user re-
quirements and operational procedures, and diverse machine
configurations. Consequently, there are certain additional
criteria on which system performance must be judged. These
criteria might be termed operational considerations and
with each of them is associated a priority that is higher than
the one assigned to raw throughput.

A hypothetical illustration of an operational consideration
might be an installation that has a system configuration
utilizing six tape drives. Experience at this installation
has shown that when a set of jobs that uses all drives comes
up for execution, it is all the operator can do to mount and
dismount the required tapes and respond to the messages that
appear on the operator's console. Also, it is known that
between the hours of 3:00 and 4:00 p.m. an inordinate
number of small listing jobs are submitted {or processing.
Those jobs normally occupy the operator's entire time in
separating the output. Therefore, the installation manager
may wish to block execution of either the job set requiring
six tape drives or the listing jobs between the hours of 3:00
and 4:00 p.m. A more common situation would be one in
which an installation must guarantee fast turnaround on jobs

t . . . ..
MBS selects for execution the job with the highest priority
and the longest time in the queue for which system resources
are available.
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of short duration that use minimal resources while jobs of
long duration or those that use tape drives and private disk
packs must be given a smaller share of the CPU time until
the fast turnaround jobs are run. Both of these examples
illustrate an important principle that emerges as a con-
sequence of tempering raw throughput with operational con-
siderations — submitted jobs must have attributes defined
interms of necessary maximum resources to run the job.
This is necessary so the system may identify those attributes,
categorize the job, and schedule it to be run so as to satisfy
the operational considerations while guaranteeing maximum
throughput.

Job atiributes that are recognized by the Multi-Batch Sys-
tem are listed in Table 20. Those attributes that are used
by the scheduler in determining when the job will run are
indicated by a footnote,

It is the responsibility of the user to specify the attributes
of his job on the LIMIT command so that his job will not
be scheduled for execution in the same manner as one re-
quiring a greater slice of the system's resources.

The system manager is able to allocate the resources of his
system to jobs with certain attributes by defining batch
" partitions under which diverse categories of jobs may run.
A partition is a collection of ranges of job attributes. In

some systems, a partition is defined as a fixed, oddressable
area of :gore in which jobs with certain attributes ‘may run.
Partitions in CP-V are not that type. No physical system
resources such as core, spindles, or tape drives are per-
manently allocated to a partition. All jobs executing in
any partition draw their physical resource requirements
from a common pool without regard to the partiffion under
which they qualified for execution except that the numeric
limits that pertain to that partition will apply. A list
of attributes that comprise @ partition may be found in

Table 18.

When a partition does not have a job scheduled faor it,
the scheduler looks for qualified jobs for that partition and
selects the one with the highest priority and the longest
time in the queue of jobs waiting to be executed. Once
in the system, the job may wse any of the physical resources
up to the limits assigned to its partition or (if the option
was not specified) those specified on the LIMIT ceard.

In summary, partition definitions are a primary factor in
the job selection process. The system manager may direct
the power of his system to the categories of jobs he so
chooses by means of those definitions.

Partition attributes are initially specified on the :PARTI-
TION command of PASS2 in SYSGEN. A maximum of

Table 20. Job Resource Attributes

i Attribute© Description Units

| CORE®@ Maximum core size required by job. K words
TIN\E®- Maximum time that the job will require to execute. minutes
9T@ Maximum number of 9-track drives that the job will require. 9T drives
7T® Maximum number of 7-track drives that the job will require. 7T drives
SrP7®V | Maximum number of disk pack spindles that the job will require. spindles
Re;ource n;;e@ Maximum amount of resource that the job will require. -
ORDER®® All previously entered jobs with this account must run prior to this job. -
MOUNT® Specifies which packs or tapes must be premounted. © numeric
ACCOUNT® 7 Specifies no other job with this account may run concurrently, ® -
@ Attributes are specified on the LIMIT command and the IPOOL and FPOOL commands.
@ Attributes used by the MBS in selecting jobs for execution.
@ Resource name is specified on the :RES command ot SYSGEN,
® NORDER indicates job is not order-dependent.
® Serial numb=rs are specified. Disk pack must be declared for shared or exclusive use.
® Eliminates file-contention problems.
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16 partitions may be defined for any system. It is recom-
‘mended that 16 partition definitions be generated for all
systems unless core memory is a serious consideration.
This will provide a variety of job attribute classifications
and those partitions in excess of the operational number may
be locked from use (see LOCK, Table 18).

In a time-sharing/batch processing system, emphasis may
be given to batch processing by opening up more partitions.
However, it should be noted that CP-V is a queue-driven
system and tasks are selected fromprioritized queues with-
out regard to the source of the request (i.e., on=line,
batch, or remote batch). When there is a heavy on-line
user load, as the number of batch partitions increases, the
number of compute bound tasks increases and each receives
a small fraction of the CPU time. This means that batch
jobs will be able to get more CPU time because of larger
quanta assigned to the batch partitions. This will not make
a significant dent in on-line response time because inter-
active requests have a higher priority than compute bound
jobs. More attention may be given to certain categories of
batch jobs by increasing the number of partitions suitable
for them. Note that when new partitions are opened up,
BUM (Table 16) must be increased because it acts as a limit
on the number of batch users. BUM may be greater than or
equai to the number of open partitions without any adverse
affects on performance, but if it drops below the number of
open partitions, it will be the constraint on the number

of jobs executing rather than the number of open partitions. .

Partition definitions may be altered or displayed using Con-
trol. Since the definition tables are fixed-length once
created by SYSGEN, odditional partitions may not be
created and existing partitions may not be deleted. How-
ever, existing partitions may be completely redefined or
locked from further use. A description of the Control par=-
tition display and definition commands follows.

PARTITION This command passes execution control to
the Partition sub-command level. It opens the partition def-
inition tables for display if the user has a privilege level
of at least 80, and for definition and display if the user has
a privilege level of at least CO. This command must be

given before any other partition-associated commands will
be honored. Once given, no Control commands other than
partition associated commands will be recognized until the
BREAK key is depressed or an END command is issued. The
Contro! partition definition stack (but not the partition
definition tables) is cleared. This stack will retain any
definitions subsequently specified until another PARTITION
command is issued. The format for the command is

PA[RTITION]

Control then prompts for partition associated commands.
An example is given in Figure 12, Example of Partition
Commands.

DISPLAY n This command displays all of the attributes
of partition n except for the account number of the job
currently executing under the partition definition and the
ID number of the current user. (Terminal page-width was
the limiting factor. These parameters may be displayed

by the "n attribute" command.) The format of the com-
mand is

DI[SPLAY]

n

n- n]
ALL
where

n is the number of a valid batch partition (1-16).

n-n is a range of batch partition numbers.

ALL specifies that the attributes of all partitions

are to be displayed.

In the example Figure 10, the attribute ranges of parti-
tion 1 are displayed. Any job requiring a tape or disk pack
tape drive would not be able to run under this partition's
definition. Jobs selected for this partition are to be held
in core, if possible, rather than being swapped out.

>DISPLAY 1 &)

PART TIME QUAN LOCK HOLD CUR TOL CO 7T

1 1-5 2000 NO YES 1 10 0-15 0-0

v

Figure 10. Example of the DISPLAY Command
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n attribute Single attributes for a specified partition
may be displayed by using this command. The format of the
command is

n
n - niattribute
ALL

where
n is the number of a valid batch partition (1-16).
n-n is a range of batch partition numbers.

ALL specifies that the attribute is to be displayed
for all partitions.

attribute specifies the name of an attribute (see
the Control Name column of Table 18). All
characters of the name must be entered.

Example:

>12 QUAN
12 QUAN = 400

In the above example, the value QUAN for partition 12 is
displayed.

Example:
>ALL 7T
177 =0-0
27T =0-1
377 =0-2
477 =1-2

For this example, the permissible range for 7-track tape
drives requested by the user is displayed for partitions 1-4.
(There are only four partitions in the particular system.)

n aftribute = number The value of an attribute for a
specified partition may be set by performing a sequence of
two commands. The first, described here, is known as
the set command. The second is the STORE command
which is described below. The format of the set command
is given below. Note that the only blank allowed is
between the n and attribute specifications.

n .
n - n} attribute number
ALL
where
n is the number of a valid batch partition (1-16).
n-n is a range of batch partition numbers.
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ALL specifies that the gttribute is to be set for all
partitions.

attribute specifies the name of an attribute. {See
the Control name column of Table 18.) All char-
acters of the name must be entered.

number specifies the new value or range of values
for the attribute and must lie within the permissible
range of values for the attribute (see Table 18).

The set command causes the value indicated by "number" to
be stored femporor||y in the partition definition stack. The
STORE command causes the valyes in the partition definition
stack to replace their correspondlng values in the partition
definition tables. (This point will be discussed further after
the STORE command is described.) Any other porflhon
commands moay be issued between the set and STORE com-
mands, including BREAK and PROCEED. However, execu—
tion of the CLEAR, STORE, QUIT, and END commands
causes the partition definition buffers to be cleared and all
previously set values to be lost.

An example of the set command will be given in the

example for the STORE command.

STORE This command causes the resultant values of all
previous set commands (see "n attribute =number") to be
entered into the partition definition tables from the parti-
tion definition stack and clears the partition definition
stack. The format of the command is
ST[ORE]
Example:
55 5p @
5SP=0-2
X5 5P =2-2 «y
S55P
5 SP=0-2
ZSTORE e
VALUES STORED
>5 SP -
55p=2-2

>

In this example, the spindle range for partition 5 is dis-
played and a new spindle range is set. On subsequent
display, however, the original spindle range remains un-
changed because the new value has not passed from the
partition definition stack to the partition definition tables,



e STORE command finclizes the previcus set command
by entering 7 range of 0-2 into the spindle attribute of
the parritinr. 5 tcrie entries, The new value is then

disployed

Due tc the fact that MBS cannot access the partition de-
finition tables while they are being updated by Control,
all set _ommand valuss are stored inastock until the user
wishes to enter them cs o group. While the values are
heing stared ‘n the partition definition stack, the partition
definition tebles remain unlocked. It is only when the user
issues a STORE commend that the partition definition tables
are locked and real data transfer takes place. The STORE
command thus minimizes the time that partition definition
tables need to be locked to MBS,

Each time a STCRE command is issued, the job queue is
searched and those jobs that do not qualify for execution
under redefincd partitions are rescheduled under other
partitions. Jobs that previously did not quaiify under any
partition are scheduled, if possible, for execution under a
redefined partition. The lecst amount of rescheduling is
required when all redefined partition attribute values are
set and a single STORE command is issued.

CLEAR This command clears the partition definition
bufter. Volues cotained from set commands following the
previous QUIT, END, STORE, or CLEAR commands are
lost. The command format is

Here, the -ange of 7-trcck tape drives for partition 6 is set
at 1-4 in the partition dafinition stack cnd the current
range is displayed from the partition definiticn tables. The
partition defirition stack s clevred and, therefore, no new
attribute vclues are enrered in the tebles. Subsequently to
show this, the arigiiai renge 7 9-track tape dri ‘es is
displayed for partition .

BREAK A singie BRLAK charucter may be issued while
executing partiricn commands in wder to temporarily re-
turn user contiai ta tne contrel comeng iovel. At the
control command ‘vrel, only nsn-partition commands (i.e.,
LIST, CONTRCL!, etc. ' will L2 recounized and other
control parameters may be modified and displayed. The
partition sub-command level may be re-entered by execu-
tion ~f the PROCLED command (which will be discussed
shortly) and none or tre buffer .alues resuiting from ore-
vious set commands wi!: be lost. The nartition sub-command
level may also be re~entered by executing o QUIT com~
mand follawed by o PARTITION command. rawever, all
of the buffer values resulting from previnus set commands
will be iost.

Figure 11 is an example that contains the BREA: and
PROCEED commands. Inthisexample, execut’ n TIME limits
for partition 10 are set in the partitiondefinition buffer and
the ID of the currenfuser under parition 3 is displayed. At
this point, c single BREAK character is issued returning the
user to control command level. Control parameters with
their display flags turned on are then listed anadisplayed

CL[EAR} and a PROCEET command is executed returning control te
the partition command level. The TIME ronge from the
previous set command cffecting oartitisn 10 is then entered

Example: : J
and the resultant value gisplayed.

6 9T- 1-4 )

- ° END If issued at the partition sup-command levei, this

6 9T - command clears the partiticn definiticn stack, closes the

" partition definition tables to Control access, and returns

697 0-2 - . .

— execution confrol to the control command level. To display

~CLEAR - or modify the partition definition tables agoin, o new

N i rus i . rmat of

~STORE PART]TIO_N command must be invoked. The format of the

- command is

VALUES STORED

26 97 END

6 9T=0-2 An example of the END commard is given in Figure 12.

510 TIME=0-4""
3 NSERs

3 USER#=24
Sine
=LIST

BUC

Figure 11. Example of BREAK and PROCEED Commands
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ouc

GUC

=CONTROL "

CURRENT # BATCH USERS (BUC=) 14 CURRENT # ON-LINE USERS (ouc)= 28

CURRENT # GHOST JOBS (Guc)= 3

-PROCEED ™"
>STORE®"
VALUES STORED,
>10 TIME®"

10 TTME=0-4

>

Figure 1}, Example of BREAK and PROCEED Commands {(cont.)

JCONTROL -
ZPARTITION =
>DISPLAY ALL

PART TIME QUAN LOCK HOLD CUR TOL (o]¢] 7T 9T SP

1 nnon-nnon’ nnnn YES  YES  nnn nnnn non-nnn nn-nn nn-nn nn-nn

2  nnnn-nnnn nnna o NO NO nnn nnnn nnon-nnn nn-nn nn-nn non-nn

I6  nnann-nmnn nnnn NO NO nnn nnnn nno=nnn nn=nn nn-nn nn-nn

=DISPLAY 10-

PART I'IME QUAN LOCK HOLD CUR TOL CO 7T 9T SP
in 2-15 500 NO NO 19 83 16-24 0-1 0-2 0-2
:ﬁ Cco
4 Co=L-17
>3 HOLD -

3 HoLDb= 1

t . \ . .. .
The number of n's indicates the maximum number of digits that would print,

Figure 12, Example of Partition Commands
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>6 QUANGD)
& QUAN= 600
>1 LOCK=1&)

>2 LOCK=NO ¢

>STOREG
VALUES STORED

>8 SP&)

Figure 12, Example of Partition Commands (cont. )

MISCELLANEOUS COMMANDS

QuiT This command may be given after a BREAK com-
mand to terminate the interrupted session. If issued, the
interrupted environment will be lost and execution will
continue at the control command level. The format of the
command is

QUIIT]

PROCEED This command returns control to the partition
sub-command level following an interruption. If no inter-
ruption has occurred (BREAK key has not been depressed)
and execution is at the control command level, the mes-
sage "NO BREAK ISSUED" will be output and a prompt for
a new command will be issued. The format of the com-
mand is

PR[OCEED]

An example of the PROCEED command is given in Figure 11,

BREAK At the control command level, depressing the
BREAK key may serve to interrupt a lengthy display. After
the first BREAK is issued, subsequent BREAKs are ignored
by Control. Four successive BREAKs return control to TEL.

END At the control command level, this command
causes an exit from the Control processor and returns con-
trol to TEL. The format of the command is

EN[D]

An example of this command is given in Figure 12,

TIME This command displays the time of day in hours
and minutes. The format of the command is

TI[ME]
Example:
-TIME

12:32

SAMPLE COMMAND SEQUENCE

The command sequence in Figure 13 shows how the Control
program may be used to modify control values and to dis-
play and modify partition attributes.

CONTROL ERROR MESSAGES

The Control processor will return an error message to the
terminal whenever a command is entered incorrectly. The
error messages are listed in Table 21.

CONTROL COMMAND SUMMARY

Table 22 contains a summary of the control level commands
for the Control processor., Table 23 contains a summary
of the partition subcommand level commands for the Con-
trol processor. In both tables, the left-hand column speci-
fies the format and the right-hand column defines the
function.
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1conNTROL () (calls CONTROL program)

CONTROL HERE

-ADD @) (requests to set item display flags)
LTB &) (sets TB display flag)
.UB @) (sets UB display flag)
. (exits from ADD routine)
=CO @) (displays items with flags on)
# CHARS TERMINAL BLOCK (TB)= 40 # CHARS TERMINAL UNBLOCK (UB)= 10
=TB = 60 & (sets value of TB to 60)
~PART () (enters partition command level)
>DI ALL & (displays all partition attributes)
PART TIME QUAN LOCK HOLD CUR TOL CO 7T 9T SP
1 0-5 400 NO YES 25 211 0-15 0-0 0-0 0-0
2 0-15 450 NO NO 13 77 0-32 0-0 0-2 0-1
3 15-60 500 NO NO 7 14 16-63 0-0 0-3 0-2
4 6~-15 600 YES YES 0 3 16-32 0-0 0-0 0-0

(interrupts partition display session)

ST {calls for time to be displayed)
23:12

=PR &0 (proceeds at partition command level)

>4 LOCK = 0 @ (sets LOCK attribute of partition 4 to 9=No)

SSTORE o (in effect, opens partition 4 for scheduling)
VALUES STORED (stores attribute in partition table)

SEND ¢ (exits from partition command level)

=END () (exits from CONTROL)

Figure 13. Sample Command Sequence
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Table 21.

Control Error Messages

Message

Description

'CURRENT' VALUES MAY NOT BE
ALTERED

An attempt was made to set a current value (see Table 17).
Current values may only be displayed.

ILLEGAL COMMAND

The command verb was not recognized by Control, Reenter
the command.

INVALID NUMBER

The value of the control parameter is invalid, Reenter the
control parameter name and the correct value.

1/O ERROR AT xxxxx THROUGH M:XX DCB
'message from ERRMSG file corresponding to ABN
code' 170 SUBROUTINE CALL AT xxxxx

An ERR/ABN return occurred through reading the M:S1 DCB
or writing the M:LO or M:DO DCBs. Input and output will
be reassigned to the default devices for this type of job if
set to other devices. Otherwise an abort will occur.

LIMIT CHANGE REQUIRES
AT LEAST PRIVILEGE BO

The user does not have privilege level of at least X'B0' which
is required to modify system limits,

MONITOR ACCESS REQUIRES
AT LEAST PRIVILEGE 80

The user does not have a privilege level of at least X'80'
which is required to access the monitor.

NO BREAK ISSUED

An attempt was made to QUIT or PROCEED when no
BREAK was active.

NO SUCH ATTRIBUTE

The partition attribute specified in the command does not
exist.

NO SUCH CONTROL NAME

An attempt was made to change a performance parameter
that does not exist or is incorrectly represented.

NO SUCH NAME

An attempt was made to set or reset a nonexistent print flag
with an ADD or DROP command. Reenter the command
with the correct flag.

NO SUCH PARTITION

The partition number specified in the command is out of the
range 1-16 or refers to a nonexistent partition.

NUMBER NOT WITHIN LEGAL RANGE
PERMISSIBLE RANGE = xx-xx

The value of the control parameter is outside of the legal
range. Reenter the command with a legal control param-
eter value (see Table 16).

PARTITION ATTRIBUTE DEFINITION
REQUIRES AT LEAST PRIVILEGE CO.

The user does not have a privilege level of at least X'CO'
which is required to change partition attribute definitions.

PARTITION CONTROL ACTIVE

An attempt was made to reopen partition control without
terminating the previous command session.

PARTITION CONTROL ACTIVE
QUIT, PROCEED, OR CONTROL COMMAND

The user has attempted to reenter the partition subcommand
level after having interrupted a previous partition command
level session with a break. He must resume the previous
session, quit it, or issue a control level command.

SAD CAL FAILURE IN '34MAP' —
REASSEMBLE

An internal assembly problem exists. See system
analyst.
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Table 21. Control Error Messages (cont.)

" Message

Description

* Kk ok K

A numeric overflow occurred on CONTROL or CONTROL!
display of a system control parameter. The parameter will
automatically be displayed as a single parameter display.

fSM UIS is the maximum number of users allowed in the system. (It is the sum of the SYSGEN parameters MAXB,

MAXQ, and MAXG.)

tt . . . .
OUM is the maximum number of on-line users allowed in the system.

r”MAXG is the maximum number of ghost jobs that may be present in the system and is specified at SYSGEN time.

Table 22. Control Command Summary (Control Level)

Command Descriptior;

-AD[D] Turns on the print flags for the specified items. An item may be the Control Name

.item of any item in Tables 16 and 17.

- item

BREAK (i.e. ) Returns control to TEL if depressed four consecutive times. (May be used to
interrupt a lengthy display by issuing once.)

CO[NTROL] Displays all parameters listed in Tables 16 and 17 that have their print flags on.

CO[NTROL]! Displays all parameters listed in Tables 16 and 17 whether or not their print flags
are on.

-DR[OP] Turns off the print flags for the specified items. An item moy be the Control Name

.item of any item in Tables 16 and 17.

:item

EN[D] Causes an exit from the Control processor and returns control to TEL.

L1[sT] Lists the names of all items which have their print flags on.

name Displays the specified parameter value. The name must be an item name from the

lists in Tables 16 and 17.

name = value

Sets the value of the specified control parameter. The name must be the Control
Name of a control parameter and the value must be within the range for the
parameter (see Table 16).

PR[OCEED]

Returns control to the partition sub-command level following an interruption. If
no interruption has occurred (BREAK key has not been depressed), an error message
is output and execution returns to the control command level.
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Table 22, Control Command Summary (Control Level) (cont. )

Command Description

QU[IT] Terminates a previous session interrupted by a BREAK command and passes execution
to the control level.

TI{ME] Displays the time of day in hours and minutes.

Table 23. Control Command Summary (Partition Sub-Command Level)

Command Description

-AD([D] Turns on the print flags for the specified items. An item may be the Control Name

.item of any item in Tables 16 and 17,

;ifem

BREAK (i.e. ) Causes execution control to return to the control command level and to remain there
until a PROCEED command is invoked or until a QUIT command followed by a
PARTITION command is issued.

CL[EAR’ Clears the partition definition buffer.

n
DI[SPLAY}{n - n Displays the partition attributes for the partition numbered "n", a range of partitions,
ALL or for all partitions. The partition attributes ACCT and USER? are not displayed.

-DRr[OP] Turns off the print flags for the specified items. An item may be the Control Name

.item of any item in Tables 16 and 17.

Litem

EN[D) Clears the partition definition buffer, closes the partition definition tables to
Control access, and returns execution control to the control command level.

n

n - njcttribute Displays the value of the specified atiribute for partition number "n", a range of

ALL partitions, or for all partitions. "Attribute" must be the name of an attribute
listed in Table 18.

n

n - n}attribute = number Sets the value of the specified attribute for partition number "n", a range of parti-

ALL tions, or for all partitions. "Attribute" must be the name of an attribute listed in
Table 18; "n" must be a valid partition number; "value" must be within the range for
the attribute and must not cause the currently allocated resources for that attribute
to exceed the maximum resource value.

PA[RTITION] Clears the partition definition buffer and opens the partition definition tables for
display (if the user privilege is at least X'80') or modification (if the user privilege
is at least X'C0').

ST[ORE] Enters the values of all attributes set in the partition definition buffer into the

partition definition tables and clears the partition definition buffer.
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STATS STATS may be run as a batch job, as a ghost job, or on-line,
The must must have a privilege level of at least 80. The

The CP-V performance monitor, STATS, performs two DCBs used by STATS are listed in Table 24,
functions: e e e ——
In the batch mode, STATS is called with the STATS control
e It displays selected performance data in real-time. command. The series of cards thot follow list the cemmands
to STATS. When writing this list of commands the wser
e It creates chronological and sorted "snapshot" records must anticipate the interactive statements that STATS would l
of performance data for later processing by the Sum- send were it run in the on-line mode. This will be clear
mary processor. when the commonds are described. I
A good procedure to follow for monitoring system perfor- STATS is initiated as a ghost job by the following key-in:
mance is outlined below:
GJOB STATS
1. Have operations personnel start STATS as a ghost job
each day to generate the snapshot files. The commands to STATS must have been stored previously
in a file named GHOSTSI in the :5YS account, A de-
2. Use Summary to periodically process the snapshot files, fault GHOSTSI file is provided in :SYS. The output files
obtaining chronological data, sorted and ordered dota, GHOSTDO and GHOSTLO are created to contain the
and an overall summary of the system's performance. output lines normally output via M:DO and M: LO respec-
tively. The files GHOSTDO and GHOSTLO are generated
The following types of data are typically extracted from automatically in the :STATS account and the associated
the Summary reports: DCBs may not be SET or ASSIGNed. Symbiont output is
not allowed for a STATS ghost job since the job may sleep
1. A histogram of estimated user intensity showing the for many hours.

frequency of occurrence of each user intensity.
The STATS processor is called on-line by entering STATS as

2. The percent of CPU time versus the estimated user a TEL command. The processor responds by typing 'STATS
intensity. version number HERE' and then prompts for a command.

3. On-line processor usage.  Exomple:

4. Batch processor usage. ISTATS @

5. Monitor service versus the number of users logged for STATS BOO HERE |

a given user intensity group. -

Table 24, STATS DCB Usage

On-line Batch Ghost

DCB Function Default Default Setting

M:S10 @ Command input and user responses to interactive User After ISTATS fid=GHOQOSTSI.

statements. console card :SYS

M:LO @D | Report output. User Line fid=GHOSTLO.
console printer :STATS

M:DO @ Interactive statements and error messages. User Lire fid~GHOSTDO.
console printer :STATS

Notes:

® M:S] may be assigned to a file containing o predefined set of commands. This allows automatic execution of repeti-
tious tasks., Input from a file will be echoed via M:DO to provide a hard copy.

@ M:SI, M:LO, and M:DO may be assigned to separate files via on-line SET or batch ASSIGN commands except when
STATS is run as a ghost job.

@ M:LO may be assigned to the line printer if the on~line user's account authorization contains the appropriate flags.
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Table 24.

STATS DCB Usage (cont. )

On-line Batch Ghost
DCB Function Default Default Setting
F:2 Chronological snapshot file (consecutive). fid= fid= fid=
SNAPSHOT SNAPSHOT SNAPSHOT.
:STATS
F:3 Sorted snapshot file (keyed). fid- fid= fid=
SSNAPSHOT SSNAPSHOT SSNAPSHOT.
:STATS
M:OC Ghost job error messages for operator. None None Operator's
Console

l

STATS prompts for commands with a dash (-) and prompts
for responses to interactive statements with a ‘'greater
than' (*) character.

Depressing the BREAK key once will interrupt any current
operation and leave control at the STATS command level.
The PROCEED command (described later) is used to resume
executicn from the point of interrupt.

KEY CONCEPTS

TERMINOLOGY

A number of definitions are necessary for an understanding
of the STATS processor,

SNAPSHOT file a consecutive file with one record for
each snapshot interval. The records are added chrono-
logically. Each record contains an entry for each com-
puted statistic (there are 100 such items), the SYSTEM
and SWAP histograms (defined later), and a list of the
processor names for which CPU time was computed
individually.

SSNAPSHOT file a binary file that is identical to the
data in the SNAPSHOT file except that the records
are reordered. The reordering is done by using a key
that is generated based upon the snapshot user inten-
sity, number of logged on users, and the time and date.

User intensity an estimate of the on-line user load com-
puted by dividing on-line CPU time by user think-type
time. This number grows larger if the tasks are longer
and the users do not take long to think and type.

Sample interval either one of the following depending

upon the operation being performed:

1. The time between snapshots,

2. The time between displays.

ALL A term that is used to specify the interval from
the time of system reset or start-up to the time of a
report. ALL statistics are not as informative as other
statistics since the entire interval is not always of
interest. For example, the time between system start-up
and the time the first user logs on is a period which
may not be of interest,

TERMINAL INTERACTION CONCEPTS

There are several concepts that define the measurements
associated with on-line user characteristics and system
response. These measurements are depicted in Figure 14.

STATS REPORT FORMAT CONTROL

When the user requests reports or displays, STATS refers to
a set of print flags to determine which statistical groups are
to be printed. The print flags and other STATS flags are
listed in Table 25. Several of the flags have been described
in greater detail in Figures 15 through 26. (These figures
are referenced throughout Table 25.) Two of the flags
are not used in determining which statistical groups are

to be printed; rather, they determine whether or not re-
ports and snapshot files can be generated simultaneously.
Commands are provided that enable the user to set and
reset the flags.

The CONTROL! command is the only display command that
does not reference print flags. Instead, it displays a subset
of the items listed in Tables 16 and 17. The display is the

same as the PARAM display group (see Figure 15) but is not
controlled by the PARAM flag.
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Input
complete

Character received
at the computer ter-
minates the message
input by the user.

et — . -
Response time

1T

Task turn-around time
User response time

C
Intermittent CPU time due

to I/O wait and queue-for-
service delay

Intermittent

™ terminal output

Program gy
activation output
character

Control of the CPU

is turned over to the
program servicing
message just received
(the reading program},

Interaction time

IT

Remaining
output

User think__
time

Read

The service program issues
a Read to the terminal re-
questing input of the next
command from the user.

Thinking and typing time ——

T

U'ser typing »
time

First time the
user types

Input
complete

The receipt of an acti-
vation character initiates
a task for the system.

Figure 14, Terminal Interaction Concepts

Table 25. STATS Flags
Item name Description
1 A standard display that lists histogram data as for the SYSTEM display group including response time,
interaction time, turnaround time, task time, character in and character out histograms.
2 A standard display thet includes the same information as standard display '1' and, optionally, histo-
grams for a preselected shared processor. The shared processor moy be selected by the system
manager by setting P:PROCN via Executive Delta or a patch,

76 STATS




Table 25. STATS Flags (cont. )

Item name Description
3 A standard display that includes the following display groups (which are described shortly):
BATCH TASK (shown in order
of appearance in
IO USERS the display)
ONLINE QUEUE

4 A standard display that includes the SUMMARY and CPU display groups. This is the default stan-
dard display.

5 A standard display of the SWAP display group.

ALL A display which includes standard displays 1, 3, 4, and 5 as follows:

SUMMARY CpPU QUEUE (shown in order
of appearance in

ONLINE BATCH SYSTEM the display)

10 TASK SWAP

INTERACT USERS

BATCH A display that lists the percent of CPU time used by each monitored shared processor for batch pro-
grams only. The CPU percentage includes batch execution and service time. (Figure 18 describes
this display in detail.)

CpPU A display group that includes the percent of CPU time for the monitor and for on-line and batch
users broken down into execution and service time., Monitor service, idle, and swap wait time
is also listed for a complete view of CPU utilization. (Figure 17 describes this display in detail. )

C.CIT A display of the total number of interactions received since start-up,

C.TIC A display of the minutes since system start-up.

/0 A display of the 1/O rates for the system including symbjont accesses, CALs, and number of inter-
actions per sample minute. (Figure 21 describes this display in detail. )

ONLINE A display of the percent of CPU time used by on-line users for each of the monitored shared
processors. The CPU percentage includes user execution and service time. (Figure 19 describes
this display in detail.)

PARAM A display that includes some control parameters and some other statistics. This print flag adds these
control parameters to all subsequent reports, The CONTROL! command may be used to display this
group. (Figure 15 describes this display in detail.)

PROC A display of five histograms for a preselected processor including think~type time, turn-around time,
CPU task time, terminal input characters per line, and terminal output characters per line. The
processor is preselected by setting P:PROCN via Executive Delta or a patch. (Figure 25 describes
this display in detail. )

QUEUE A display that summarizes the user state queues at the end of each sample interval. (Figure 23 de-
scribes this display in detail.)

REPORT A nondisplay flag that controls whether or not a report is to be generated while executing the

FILE command.
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Table 25, STATS Flags (cont,)

Item name Description

SNAPSHOT A nondisplay flag that controls whether or not snapshot records are to be generated while executing
the DISPLAY command.

SUMMARY A display that contains key measures of system performance (such as the number of logged users and
the measures of response). (Figure 16 describes this display in detail.)

SWAP A display of five histograms including distribution of:

e The number of users per outswap.

o The outswap time,

e The inswap time for user JITs, shared processors, and overlap.

e The inswap time for the entire user excluding the JIT and shared processors,

e The inswap time for the entire user excluding shared processors and overlap.
(Figure 26 describes this display in defail.)

SYSTEM A display of seven histograms including distributions for response time, interaction time, think-type
time, turn-around time, CPU task time, terminal input characters per line, and terminal output
characters per line. (Figure 24 describes this display in detail.)

S:CUIS A display of the number of current users in the system. This number includes batch users, on-line
users, ghost jobs, and user's with lines who have not yet logged on.

TASK A display of task statistics including interaction time, response time, and task time. (Figure 22
describes this display in detail.)

USERS A display that lists the number of users for several shared processors. The numbers are the

j counts existing at the end of the sample interval. (Figure 20 describes this display in detail.)

The PARAM display is printed in the following format:

PARAM

HOUR :MINUTES INTERVAL IN MINUTES
MAX = BATCH USERS MAX + ONLINE USERS
AVERAGE BATCH SIZE K AVERAGE ONLINE SIZE K
= CHAR TERM BLOCK = CHAR TERM UNBLOCK
MSEC W/ INTERRUPT MSEC SWAP QUANTUM
AVE BATCH QUANTUM MSEC ONLINE COMPUTE
COMPUTE QUEUE SHARING

where

HOURS:MINUTES specifies the hour followed (without a separator) by the minutes. This item is useful in
selecting a sort filter for the Summary processor,

INTERVAL IN MINUTES is the number of minutes in the snapshot interval, This item is useful in selecting
a sort filter for the Summary processor.
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MAX # BATCH USERS is the maximum number of concurrent batch users and is the control parameter BUM
which may be set by the system manager via the Control processor.

MAX # ONLINE USERS is the maximum number of concurrent on-line users and is the control parameter
OUM which may be set by the system manager via the Control processor.

AVERAGE BATCH SIZE K is the current average size of all active batch partitions. This number includes
context and excludes shared processors and overlap. (Reference: UB:PCT table.)

AVERAGE ONLINE SIZE K is the current average size of all on=line users. This number includes context
and excludes shared processors and overlap. (Reference: UB:PCT table.)

# CHAR TERM BLOCK is the number of characters at which to block terminal output, This is the control pa-
rameter TB which may be set by the system manager via the Control processor.  This parameter should be
set high enough to prevent terminal output-bound users from being swapped too frequently. The faster the
terminal transmission, the higher this parameter should be set. If the value is too high, however, the ai-
located COC buffers may be insufficient to handle the load.

# CHAR TERM UNBLOCK is the number of characters at which terminal output is unblocked and is the con-
trol parameter UB which may be set by the system manager via the Control processor. This parameter causes
output-bound users to be queved for CPU service before the COC output buffer for that user is empty. The
faster the terminal, the higher this parameter should be set.

MSEC W/O INTERRUPT is the amount of uninterrupted compute time guaranteed a user and is the current
value of the control parameter QMIN which may be set by the system manager via Control. A low value
increases the burst I/O rate. A high value decreases the rate at which the system services different
users.

MSEC SWAP QUANTUM is the amount of time a user is guaranteed core residency before swap out. This
parameter is the current value of the control parameter SQUAN which may be set by the system manager
via Control. Increasing this value decreases the swapping rate. This parameter can be used to reduce the
swapper load, but it will be at the expense of user response time.

AVE BATCH QUANTUM is the average setting of the QUAN control parameter for all active batch parti-
tions. (QUAN is the time-slice by which compute-bound users are shared.) The QUAN parameter is set
for each partition by the system manager via the Control processor.

MSEC ONLINE COMPUTE is the setting of the QUAN control parameter for on-line users. (QUAN is the
time-slice by which compute-bound users are shared.) The QUAN parameter is set by the system manager
via the Control processor. The values of QUAN for on-line and batch and the number of on-line and
batch users in the compute-bound queue determine the mix of on-line and batch computing that is done.

COMPUTE QUEUE SHARING is the batch bias. Zero indicates that batch compute-bound tasks have less
priority than on-line compute-bound tasks. Nonzero indicates that batch and on-line compute-bound tasks

have equal priority. Batch bias is the BB control parameter that may be set by the system manager via the
Control processor,

Figure 15, Description of the PARAM Display (cont. )
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The SUMMARY display group is printed in the following format:

SUMMARY ALLY  snaptt
BATCH STREAMS
ONLINE USERS
% CPU/BATCH USER
% CPU/ONLINE USER
BATCH EXEC/SERV
ONLINE EXEC/SERV
CPU MSEC PER I/0
ONLINE TIME MIX
ONLINE INTENSITY
ONLINE TASKS/MIN
% INTERACTIVE
90% RESPONSE MSEC
TURNAROUND SEC
ETMF

where

BATCH STREAMS is the number of active batch partiticns at the end of the snapshot interval. This statistic
is available for the SNAP column only.

ONLINE USERS is the number of on~line users at the end of the snapshot interval. This statistic is available

for the SNAP column only.

% CPU/BATCH USER the percent of time used for batch execution and batch service divided by the number

of batch users. This statistic is available for the SNAP column only.

% CPU/ONLINE USER the percent of time used for.on-line execution and on-line service divided by the
number of on-line users. This statistic is available for the SNAP column only.

BATCH EXEC/SERV is batch execution time divided by batch service time. This is a measure of the degree

to which batch jobs are compute-bound.

ONLINE EXEC/SERV is on=line execution time divided by on-line service time. This is a measure of the
degree to which on-line jobs are compute-bound.

CPU MSEC PER 1I/O is the sum of batch and on-line execution and service time (in milliseconds) divided
by the number of SIOs. This is a measure of the degree to which batch and on-line jobs are
compute-bound,

ONLINE TIME MIX is a measure of the compute-bound character of the on-line user load, It is obtained
by dividing the compute-bound milliseconds by the interactive task milliseconds. This measure is large
when the interactive load is light. A task is considered interactive when less than SQUAN milliseconds
(see Table 16) are required for completion of a task.

ALL lists statistics for the period of time since system restart,

tt
SNAP lists statistics for the sample interval only,
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ONLINE INTENSITY is an estimate of the on-line user load. It is computed by dividing the on-line CPU
milliseconds by the number of think-type minutes. On-line CPU milliseconds include execution and service
time for on-line users. This statistic is approximately equal to the average task time (in milliseconds) mul-
tiplied by the task rate (measured in tasks per think-type minutes).

ONLINE TASKS/MIN is a measure of the rate at which tasks are arriving from logged on-line users. It is

computed by dividing the number of tasks received from on-line users by the total number of logged minutes
for on-line users.

% INTERACTIVE is another measure of the character of the user load. It is computed by dividing the number
of interactive tasks that completed within SQUAN milliseconds of CPU time by the total number of tasks
that completed in the sample time interval and converting this value to a percent by multiplying by 100.

90% RESPONSE TIME defines the point on the response time histogram (the point representing a number of
milliseconds) at which 90% of all tasks receive CPU service within this number of milliseconds.

AVERAGE TURNAROUND is the average number of seconds between the receipt of an activation character
from a user and the first line of output for that user.

EXECUTION MULTIPLICATION FACTOR is a dynamically changing estimate of the execution time multi-
plication factor (ETMF). The user may multiply the amount of CPU time required for a task by the ETMF
to estimate the elapsed time required to complete that task in that user environment,

Figure 16. Description of the SUMMARY Display (cont.)

The CPU display group is printed in the following format:

CPU % ALLt SNAPtt
BATCH EXEC
BATCH SERV
ONLINE EXEC
ONLINE SERV
MONITOR SERV
IDLE
SWAP WAIT
1/0 WAIT
I/0&SWP WAIT
TOTAL

where

BATCH EXEC is the percent of CPU time spent for batch programs executing in the mapped slave mode.

BATCH SERV is the percent of CPU time spent for the monitor for services required by batch programs. User
’ service for batch programs is always executed in the mapped master mode.

t . - . R
ALL lists statistics for the period of time since system restart.

tt
SNAP lists statistics for the sample interval only.

Figure 17. Description of the CPU Display
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ON-LINE EXEC is the percent of CPU time spent for on~line uggrs executing in the mapped slave mode.

ON-LINE SERV is the percent of CPU time spent in the monitor for services required by on-line users.
User service for on-line users is always executed in the mapped master mode.

MONITOR SERV is the percent of CPU time spent for the monitor for scheduling, swapping, symbionts, and
other monitor services executing in the unmapped master mode.

IDLE is the percent of CPU time spent for unmapped master mode with no execution gnd no swaps in progress.

SWAP WAIT is the percent of CPU time spent in unmapped master mode with a swap in progress but with no
execution in progress.

I/O WAIT is the percent of CPU time spent in unmapped master mode with 1/O in progress but with no ex-
ecution and no swapping in progress.

I/O & SWP WAIT is the percent of CPU time spent in unmapped master mode with a swap and 1/O in progress
but with no execution in progress,

TOTAL is the sum of the percentages. listed above. The accounting for ghost jobs causes this value to be -
less than 100%. Deferred accounting may cause a value of less than 100% to be followed by a value
greater than 100% on the next interval.

Figure 17. Description of the CPU Display (cont. )

The BATCH display group prints in the following format:

BATCH % ALLt SNaptt
LINK
DELTA
:POO
: P11
EDIT
PCL
BASIC
METASYM
LOADER
FORT
USER
SHARED

where the percent of the CPU time for batch users is listed for each of the monitored shared processors. All programs
which are not shared are grouped and listed as USER PROG. All other shared processors are grouped and listed
as OTHER SHARED.

t . - . . .
ALL lists statistics for the period of time since system restart,

tt . st .
I SNAP lists statistics for the sample interval only.

Figure 18. Description of the BATCH Display
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The ON-LINE display group prints in the following format:

ONLINE % ALLt SNAPtt
LINK
DELTA
:POO
:P11
EDIT
PCL
BASIC
METASYM
LOADER
FORT
USER
SHARED

where each of the monitored shared processors (as defined by SYSGEN) is named and the percent of the CPU time
used by each processor is listed. The percent is based upon the total available CPU time in the interval.

All programs that are not shared are listed as USER PROG. All other shared processors are grouped and listed
as OTHER SHARED.

t . .
ALL lists statistics for the period of time since system restart.

t
SNAP lists statistics for the sample interval only.

Figure 19. Description of the ON-LINE Display

The USERS display group prints in the following format:

USERS #
BASIC
DELTA
EDIT
FDP
FORTRAN
FORTLIB
LINK
LOADER
METASYM
PCL
TEXT
IN CORE

where each of the listed processors are associated with the number of users printed at the right. The number of

users is evaluated only at the end of each snapshot interval and does not represent an average count for the interval.
The number of users in core (item IN CORE) is a count at the end of the interval and includes STATS as one

of the users in core. All these statistics in this group are counts (not averages) that provide some understanding of
the system performance.

Figure 20. Description of the USERS Display
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The 1/O display group prints in the following format:

I1/0 PER MIN ALLE SNAPtt
SERVICE REQ
INTERACTIONS
CHAR IN
CHAR OUT
TERM WRITES
1/0 ACCESSES

SYMBIONT
IN SWAPS
OUT SWAPS
where
SERVICE REQ is the average number of system CALs executed per minute of sample time.
INTERACTIONS is the average number of tasks submitted by on-line users per minute of sample time. Each

task is initiated by an activation character such as a carriage return.

CHAR IN is the average number of characters received by the COC per minute of sample time. The
average number of characters per line may be obtained by dividing the CHAR IN value by the
INTERACTIONS value.

CHAR OUT is the average number of characters output by the COC per minute of sample time.

TERM WRITES is the number of terminal writes, i.e., the number of lines output to the termin-'. The
average number of characters per terminal write may be computed by dividing the CHAR OUT value by
the TERM WRITES value.

1/0O ACCESSES is the average number of tape, RAD, and disk accesses per minute of sample time. This rate
may be limited by the number of core partitions, by the capacity of an 1/O device or channel, or
by low user demand.

SYMBIONT is the average number of symbiont accesses per sample minute. This rate tends to be device
controlled and buffered from user demands.

IN SWAPS is the average number of users swapped in per minute of sample time,

OUT SWAPS is the average number of outswaps per minute of sample time. More than one user may be
swapped out in a single out swap.

t
ALL lists statistics for the period of time since system restart.

t
SNAP lists sta*istics for the sample interval enly.

Figure 21. Description of the 1/O Display
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The TASK display group has the following format:

TASK ALL®  snAptt ‘ |
INTERACT
THINK-TY
TURNARND
COMPLETE
RESPON MS
CPU MS

where

INTERACT is the average number of seconds between activation characters.

THINK-TY is the average number of seconds between the prompt character transmission and the receipt of
activation character,

TURNARND is the average number of seconds from the receipt of the activation character to the first line
of output printed to terminal. '

COMPLETE is the average number of seconds from the receipt of the activation character to the next prompt
character transmission.

RESPON is the average number of milliseconds from the receipt of the activation character to the beginning
of the first quantum of CPU time.

CpPU is the average amount of CPU time required for all tasks completed in the sample interval.

t
ALL lists statistics for the period of time since system restart,

t . .
SNAP lists statistics tor the sample interval only.

Figure 22, Description of the TASK Display

The QUEUE group display has the following format:

QUEUE #
LOGGED

LOGG ING
BATCH

GHOST .
TERM IN I
TERM OUT

COMPUTE
COMP BND I
1/0

SLEEP

where

LOGGED is the number of on-line users who have already logged on; i.e., the number of on-line users
who are not associated with the LOGON processor at the end of the sample.

LOGGING is the number of on-line users who have lines but are not yet logged on; i.e., the number of
on-line users who are associated with the LOGON processor at the end of the sample.

Figure 23. Description of the QUEUE Display
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BATCH is the number of active batch users at the end of the sample.
GHOST is the number of active ghost jobs at the end of the sample.

TERM IN is the number of terminal input bound users that are in the STI and STIO state queues. These users
are thinking and typing.

TERM OUT is the number of terminal output bound users in the STOB and STOBO state queues. These users
are waiting for output printing to be completed.

COMPUTE is the number of users in the SEC, SBK, SON, SIR, STOC, SIOC, SIOC2, SC, and SCU state-
queves. These users are waiting for CPU time but are hot compute bound. '

COMP BND is the number of users in the SCOM and SBAT state queues. These users are on-line and
batch compute bound users.

1I/0O QUEUES is the number of users in the SIOW, SIOIP, SIOIP2, and SQA state queues.

SLEEPING is the number of users in the SW queue. These users have executed the M:WAIT system CAL.

Note: The total number of users for LOGGED, LOGGING, BATCH, and GHOST should equal the total number
of users for TERM INPUT, TERM OUTPUT, COMPUTE, COMPUTE BND, 1/O QUEUES, and SLEEPING. All
of these queue statistics are counts at the end of the sample interval when STATS is in core and are
not dverages in any sense.

Figure 23. Description of the QUEUE Display (cont.)

The SYSTEM display includes seven system histograms in the following format:

ommmmmms SYSTEM=-=~-==--=-~ > <~SYSTEM->
RESP INTR TYPE TURN CPU INLN OTLN
x l MS SEC SEC SEC MS x ‘ CHAR CHAR
“ <1 % <5
° <2 ot <10
=l =)
] <5 o <15
> <10 > <20
<20 ' <25
<50 <30
<100 <35
<200 (nn - the percent of response time <40
<500 entries that took less than <45
<1lK 200 milliseconds but gredter <50
<2K than 100 milliseconds) <55
<5K <60
<10K <65
&UP &UP
TOT# TOT#
where
RESP is a listing of the response time histogram. Each column entry specifies the percent of the on-line
interactions that received CPU service within x milliseconds of the receipt of an activation character.
The value of x is listed in the column at the left side. This distribution is dependent upon the swap device
characteristics and upon the time required to find free tore.
INTR is a listing of the interaction time histogram. Eath column entry specifies the percent of the inter—

actions that were received within x seconds of the last interaction for the user. The value of x is listed in

Figure 24, Description of the SYSTEM Display
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the column at the left side. This distribution depends upon the rate at which users submit interactions and
upon the rate at which the system completes the tasks,

TYPE is a listing of the think-type time histogram. Each column entry specifies the percent of interactions
that required less than x seconds from time of the prompt character printing to the time at which the acti-
vation character is received. (The activation character is usually a carriage return.) The value of x is
fisted in the column at the left side. This histogram is dependent entirely upon the users thinking and
typing time.

TURN is a listing of the turn-around time histogram. Each column entry specifies the percent of interactions
that required less than x seconds from the receipt of an activation character to the time at which the
user received the first line of output. The value of x is listed in the column at the left side. This histo-
gram is dependent upon the response time and upon the account of time required to give the user
some output. Some interactions generate output immediately while others generate output only upon com-
pletion of the task.

CpPU is a listing of the CPU task time histogram, Each column entry specifies the percent of the interactions
that required less than x milliseconds of CPU time. The value of x is listed in the column at the left side.
Some tasks may require minutes. Other tasks may require only a few milliseconds. The distribution is de~
pendent upon the type of tasks that users initiate,

INLN is a listing of the characters per terminal input line histogram. Each column entry specifies the per-
cent of interactions which contained less than x characters. The value of x is listed in the column at the
left side. This histogram is dependent upon the users' terminal usage. Type-ahead lines are concatenated
as a single input without being counted individually.

OTLN is a listing of the characters per line of terminal output histogram. Each entry shows the percent of
output lines that contained less than x characters. The value of x is listed in the column at the left side.
The terminal block control parameter (TB) determines the number of characters at which the user will be
suspended (become output bound)..

Figure 24, Description of the SYSTEM Display (cont, )

The PROC display includes five histograms for a pre-selected shared processor which may be under test. The PROC
display has the following format: :

<~ -PROCESSOR--> <PROCESS->

TYPE TURN CPU INLN OTLN

x l SEC SEC MS 1% ‘ CHAR CHAR
% <1 % <5
o <2 ) <10

= D

G <5 < <15
> <10 > <20
<20 <25
<50 <30
<100 <35
<200 <40
<500 <45
<1K <50
<2K . <55
< 5K <60
<10K <65
&UP &UP
TOT# TOT#

The definitions of the columns are the same as for the SYSTEM display. Note that the CPU histogram and the RESP
histogram are not included in the PROC display.

Figure 25. Description of the PROC Display
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The SWAP display groups includes five histograms of swapper characteristics in the following format:
<=~OUT SWAP---> <---IN SWAP--->
TOT JIT REST TOT
| ‘ #USERS MS ‘ } MS MS MS
X =0 <1 X <1
° =1 <2 g <2
2 =2 <5 = <5
32 =3 <10 £ <10
= <20 <20
=5 <50 . <50
=6 <100 <100
=7 <200 <200
=8 <500 <500
= <1K <1K
=10 <2K <2K
=11 . <5K <5K
=12 <10K <10K
&UP &UP &UP
TOT# TOT# TOT#
where

#USERS is a listing of the number of users per outswap histogram. Each column entry specifies the percent
of the outswap attempts for which x users were swapped. The value of x is listed in the column at the left
side. When x=0, no outswap occurred. :

TOT is a listing of the outswap time histogram for actual outswaps. Each entry specifies the percent of out-
swaps that required less than x milliseconds. The value of x is listed in the column at the left side.

J is a listing of the time histograms that record the milliseconds required to swap in single page JITs,
system overlays, and shared processors. Each column entry specifies the percent of the inswar: nat re-
quired less than x milliseconds. The value of x is listed in the column at the left side. This histogram is
dependent upon the swap device, and upon the size of the overlap and shared processors.

REST is a listing of the time histograms recording the milliseconds required to swap in the rest of a user once
the JIT has been swapped in and processed. Each entry specifies the percent of user inswaps that required
less than x milliseconds to be swapped in (exclusive of the JIT inswap). The value of x is listed in the
column at the left side.

TOT is a listing of the time histograms recording the milliseconds required to swap in the entire users (JIT
and REST above). Each column entry specifies the percent of inswaps that required less than x milli-
seconds. The value of x is listed in the column at the left side. The JIT and REST histograms may not be
added together in any way to obtain this histogram,

Figure 26. Description of the SWAP Display
STATS COMMANDS Descriptions of the commands and some of the examples are
written for the on-line mode. If STATS is expecting a
The STATS commands will be described in the following command and an asterisk is input in the first column, the
order: remainder of the line is considered to be a comment,
HELP CONTROL!
ADD FILE HELP This command lists a brief description of STATS
DROP BREAK (i.e. &) processor commands and DCB usage. The listing is shown
BUILD PROCEED in Figure 27. The format of the command is
LIST TIME
DISPLAY END HELP
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DESCRIPTION OF STATS COMMANDS
ADD - ADD PRINT FLAGS
B O - RESET PRINT FLAGS
B(UILD) 1 - BUILD DISPLAY FOR SYSTEM DISTRIBUTIONS
B 2 - BUILD DISPLAY FOR SYSTEM AND PROCESSOR

DISTRIBUTIONS

B 3 - BUILD DISPLAY FOR 7 DISPLAY GROUPS
B 4 - BUILD DISPLAY FOR SUMMARY (DEFAULT)
B S - BUILD DISPLAY FOR SWAP DISTRIBUTIONS
CONTROL! - LIST SOME OF CONTROL PARAMS
DISPLAY - REPORT (AND UPDATE SNAPSHOT FILES)
DROP ~ DROP PRINT FLAGS
END - TERMINATE LISTS OR RETURN TO TEL
FILE - UPDATE SNAPSHOT FILES (AND REPORT)
LIST - LIST CURRENT FLAG STATUS
TIME - PRINTS CURRENT TIME
X - EXIT TO TEL

DCB USAGE
M:SI - INTERACTIVE INPUT COMMANDS
M:L0 - REPORTS
M:DO - INTERACTIVE OUTPUT
F:2 - CONSECUTIVE SNAPSHOT FILE
F:3 - KEYED SSNAPSHOT FiLE

Figure 27, Format of the HELP Command Listing

ADD This command turns on the flags for the specified
items. An item may be the name of any item (other than
standard display numbers) in Table 25. When the STATS
processor is entered, SUMMARY and CPU are on by default,
The item names are entered following prompts. A null re-
sponse (or END) to a prompt terminates the list of items.
The format of the commanrd is

ADD
Example:

-ADD )
ENTER ITEMS TO BE ADDED
>1/0 e
>CPU &
>TASK
>END @

The ADD command enables the user to select a group of
parameters to be displayed whenever the DISPLAY command

is given, :

DROP This command turns off the flags for the specified
items. An item may be the name of any item (other than
standard display numbers) in Table 25, The item names are
entered following prompts. A null response (or END) to a
prompt terminates the list of items. The format of the
command is

DROP

Example:

-DROP9)
ENTER ITEMS TO BE DROPPED
/0@
>CPU &
>TASK &
>END

BUILD This command turns on the print flag for a num-
bered standard display and turns off all other print flags.
The format of the command is

B[UILD] n

where n is a decimal digit identifying the standard display
for which the print flag is to be turned on. (The standard
displays are listed in Table 25.) If n is the digit 0, «il
print flags are turned off. If more than one digit is speci-
fied, the last digit is used. The print flag for standard
display '4' is ON when STATS is initially entered.

LIST This command lists the names of the STATS flags
(other than standard display numbers) and their current status
(on or off). It can be used to verify items to be included

in a standard display or to make certain that a series of ADD
and DROP commands had the desired effect. The format of
the command is

LIST

Examples:

1. When the LIST command is given before any ADD or
DROP commands have been given, the following de-
fault settings for STATS flags are listed.

-LIST @

FLAG - STATLS
PARAM - OFF
C:CIT - OFF
C:TIC B OFF
S:CUIS - OFF
SUMMARY - ON
CPU - ON
BATCH - OFF
ONLINE - OFF
USERS - OFF
1/0 - OFF
TASK - OFF
QUEUE . OFF
SYSTEM - OFF
PROC . OFF
SWAP - OFF
SNAPSHOT -~ OFF
REPORT - OFF
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2. In this example, the flag for standard display 3 is
turned on and all other print flags are turned off. The
LIST command is then used to obtain the current status
of all print flags.

=BUILD 3 &
-LIST

FLAG - STATUS
PARAM - OFF
C:CIT - OFF
C:TIC - OFF
S:CUIS - OFF
SUMMARY - OFF
CPU - OFF
BATCH - ON
ONLINE - ON
USERS - ON

1/0 - ON

TASK - ON
QUEUE - ON
SYSTEM - OFF
PROC - OFF
SWAP - OFF
SNAPSHOT - OFF
REPORT - OFF

DISPLAY This command displays (via M:LO) current
statistics for those items (from the group of items listed in
Table 25) that have their print flags on. The user specifies
the number and frequency of displays by responses to
two STATS interactive statements. The format of the com-
mand is

DISPLAY
Example:

-DISPLAY @)

ENTER INTERVAL IN MINUTES
>5 0

ENTER # OF INTERVALS

>4 @

If the output device cannot finish printing one display be-
fore another is ready, an error diagnostic is typed saying
‘CANNOT MAINTAIN INTERVAL'. The next interval in-
cludesall time from the last printout until the next print-
out is able to begin.,

Snapshot files may be generated during DISPLAY command
execution if the SNAPSHOT flag is on.

CONTROL! This command displays all control param-
eters that are critical to system performance. (The group
of parameters displayed is the same as for the PARAM dis-
play.) The format of the command is

C[ONTROL]!

The display immediately follows the command.

90 STATS

FILE  This command creates snapshot records for the
SNAPSHQT and SSNAPSHOT files. A report may be gen-
erated simultaneously by turning the REPORT flag and the
desired print flags on. The format of the FILE command is

FILE
Example:

-FILE ©
ENTER INTERVAL IN MINUTES
>1@
ENTER # OF INTERVALS
>4
SNAPSHOT FILES OPENED
.. SLEEPING
RECORD # 1, 16:29 SEP 19,'73
.. SLEEPING
RECORD # 2, 16:30 SEP 19,'73
RECORD # 3, 16:31 SEP 19,'73
RECORD # 4, 16:32 SEP 19,'73
- SLEEPING
RECORD # 5, 16:33 SEP i9,'73
SNAPSHOT FILES COMPLETED

BREAK This command interruptsany current STATS opera-
tion and leaves control at the STATS command level. The
command consists of depressing the BREAK key once. The
PRC CEED command is used to resume execution from the
point of interrupt. Print flags may be altered via the ADD
and DROP commands before resuming execution via the

PROCEED command.

PROCEED This command continues STATS interruption
from a point at which the processor was interrupted by the
BREAK key. The format of the command is

PROCEED

TIME This command displays the time and date via
M:DO as received from the monitor via the M:TIME system
CAL. The format of the command is

TIME




Example: SAMPLE STATS SESSIONS

-TIME @ Examples 1 through 3, below, are sample STATS sessions
that perform the indicated tasks.
15:10 OCT 02, '71

STATS ERROR MESSAGES

END This command causes an exit to TEL. The format
of the command is STATS error messages are listed in Table 26.
END
STATS COMMAND SUMMARY
Example

Table 27 contains a summary of commands. Table 28 con-
-END & tains a summary of interactive statements. The interactive
B statements are used in conjunction with the commands for
! defining the tasks that STATS is to perform.

Example 1

Create a display of performance data and output it to the line printer. (The report would be printed on the user's
terminal if the ISET M:LO LP command were omitted.) No permanent file of performance data is generated.

ISET M:LO LP &)
ISTATS ()
STATS BOO HERE
-ADD @)
ENTER ITEMS TO BE ADDED
SALL
>END @
-DISPLAY
ENTER INTERVAL IN MINUTES
2
ENTER # OF INTERVALS
>10 @
-END @
1PRINT (©

The !PRINT command releases the listing to the printer.

Example 2.

Create snapshot files on-line.

ISTATS &2
STATS BOO HERE
-FILE &
ENTER INTERVAL IN MINUTES
SRR
ENTER # OF INTERVALS
22 @

SNAPSHOT FILES OPENED
RECORD # 0, 09:40 OCT 04,'71
RECORD # 1, 09:45 OCT 04,'71
RECORD # 2, 09:50 OCT 04,'71
SNAPSHOT FILES CLOSED
-END &)
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Example 3.

Ruh STATS as a ghost job. Every 15 minutes, snapshot records are added to the SNAPSHOT. :STATS and
SSNAPSHOT. :STATS files, The job will "sleep" between times.

The job is initiated by the operator via the key-in
1GJOB STATS ®

The file GHOSTSI contains the following instructions to STATS:

3

STATS-B0O0O SLEEPING GHOST INPUT FILE TO CREATE SNAPSHOT FILES

* ~ KEY-IN ' GJOB STATS' AT THE BEGINNING OF EACH DAY

* AND AFTER EACH SYSTEM RESTART OR RECOVERY.
* THE FOLLOWING FILES ARE CREATED AND/OR UPDATED

* SNAPSHOT . : STATS - CONSECUTIVE SNAPSHOT FILE
* SSNAPSHOT. :STATS - KEYED SNAPSHOT FILE

* GHOSTDO. : STATS - INTERACTIVE OUTPUT

* : GHOSTLO. :STATS - REPORT OUTPUT

* SNAPSHOT FILES MAY BE SAVED WEEKLY TO SAVE FILE SPACE

FILE

15

96

% 96 INTERVALS AT 15 MINUTES DURATION COVERS 24 HOURS.. EDIT TO SUIT
END

A message is typed on the operator's console to verify that the snapshot files are opened. At the conclusion,
another message is typed on the operator's console to verify that the snapshot files are closed.

Table 26. STATS Error Messages

Message Description

BUFFER TOO SMALL — REASSEMBLE Not enough buffer space is available to copy all system
performance data. A SYSGEN may be required to keep

statistical data in low core. (This diagnostic indicates
an unusual and perhaps unlikely case.)

BUILD LIST ERROR The BUILD list number is missing or is not in the
range 0-5,
CANNOT MAINTAIN INTERVAL During operation of a DISPLAY command, the output

device is unable to complete one display in time to
print the next display. (The interval is too short.)

GHQOSTDO FILE ERROR, M:DO — RESTART STATS is being run as a ghost job and has created a
disk file 'GHOSTDO' that is in error. The error is

due either to lack of file space or to interference from
another user. (Printed on operator's console. )

GHOSTLO FILE ERROR, M:LO — RESTART STATS is being run as a ghost job ond has created a
disk file 'GHOSTLQ' that is in error, The error is due
either to lack of file space or to interference from
another user. (Printed on operator's console. )
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Table 26. STATS Error Messages (cont. )

Message

Description

GHOSTSI FILE ERROR, M:SI — RESTART

STATS is being run as a ghost job and the disk file
'GHOSTSI' is in error. Commands and responses to
interactive questions and statements may only be input
via GHOSTSI when STATS is run as a ghost job.
(Printed on operator's console.)

ILLEGAL COMMAND

The user's response to a command level prompt (-) is
not a legal command. (If this is a batch job, the com-
mands may be out of sequence. Also, many commands
do not allow abbreviations of the command name. )

NO PRINT FLAGS SET

A report hasbeen requested but all print flags are 'OFF’,

NO SUCH NAME

An invalid name was used when entering items for an
ADD or DROP command. Only the item names in
Table 25 are valid. The standard display numbers are
not valid.

PROCESSOR NOT FOUND IN MONITOR TABLE

The P:NAME table in the monitor does not contain the
standard processors. This may indicate that the
MONSTK for the system is different from the MONSTK
used to load STATS.

SORRY, MONITOR ACCESS REQUIRES PRIV = 80

The user account must be reauthorized to allow the
user to read monitor performance data,

SNAPSHOT FILE OUTPUT ERROR, F:2 — RESTART

An error has occurred during creation of a SNAPSHOT
file entry. File space may have been exhausted or
another user in the account may have interfered.

SSNAPSHOT FILE OUTPUT ERROR, F:3 — RESTART

An error has occurred during creation of a SSNAPSHOT
file entry. It is also possible that file space allocated
in the account may be exhausted.

UNEXPECTED CHANGE IN TIME — REPORT
SKIPPED

This is either a user error, system error, or MONSTK

problem since C:TIC and C:TINC should result in ever
increasing values, A system recovery will reset these
clock counters,

VIRTUAL PAGE NOT ALLOCATED, RE-ASSEMBLE

The number of core pages allocated in the user account
is not sufficient.

Table 27, STATS Command Summary

Command Description

-ADD Turns on the print flags for the specified items. An item may be the name of
ENTER ITEMS TO BE ADDED any item in Table 25.

Zitem

Zitem

=END

BREAK (i.e. ®)

of interrupt,

Interrupts any current STATS operation and leaves control at the STATS com-
mand level. The PROCEED command is used to resume execution from the point

STATS
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Table 27. STATS Commond Summary (cont.)

Command Description

B[UILD] n Turns on the print flags for the standard display specified by n where n is a
number in the range 0-5. See Table 25 for the numbers of the standard dis-
plays. BUILD O resets all the flags to off.

c[oNTROL]! Displays all control parameters critical to system performance whether or not
their print flags are on.

DISPLAY Displays those items (from the group of items listed in Table 25) that have
their print flags on. Snapshot files may be generated during DISPLAY com-
mand execution if the SNAPSHOT flag is on.

-DROP Turns off the print flags for the specified items. An item may be the name of any

ENTER ITEMS TO BE DROPPED item in Table 25. :

Sitem

Ditem

>END

END Causes an exit to TEL.

FILE Creates snapshot records for the SNAPSHOT and SSNAPSHOT files. An
on-line report may be generated simultaneously by turning the REPORT flag
and the desired print flags on,

HELP Briefly describes STATS commands and DCB usage.

LIST Lists the STATS flags (other than standard display numbers) and their cur-
rent status (on or off).

PROCEED Continues STATS operation from the point at which the processor was inter-
rupted by the BREAK key.

TIME Lists the time and date.

Table 28. STATS Interactive Statements

Statement Description of Response

ENTER INTERVAL IN MINUTES

Enter an integer (without a decimal point and without leading or embedded
blonks). This number defines the length of the sample for the DISPLAY
command.

ENTER ITEMS TO BE ADDED

Enter a list of display items, display groups, or print flags to be added for sub-
sequent report format control.

ENTER ITEMS TO BE DROPPED

Enter a list of display items, display groups, or print flags to be dropped for
subsequent report format control,

ENTER ¥ OF INTERVALS

Enter an integer (without a decimal point and without leading or embedded
blanks). This integer defines the number of intervals to be used for the DISPLAY
command.
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SUMMARY

The Summary processor provides a global view of system
performance by formatting and displaying the statistical

data collected by STATS. The input data for Summary is
the SNAPSHOT and SSNAPSHOT files created by STATS.
The output listings are generally large and therefore must
be output to a file or on the line printer. The DCBs used
by Summary are listed in Table 29.

The Summary processor allows the user to
1. Request a chronological listing of snapshot data for

one or more display groups.

2. Specify a sort filter to remove undesired snapshots from
the sample for subsequent reports.

3. Request filtered, sorted, and ordered listings of snap-
shot data for one or more display groups.

4. Request filtered, sorted, ordered, and averaged listings
of snapshot data for one or more display groups.

5. Request means, minimums, maximums, and standard
deviations for all display groups computed using the
snapshots which pass the sort filter and a user specified
intensity range. Correlation coefficients are included
in this report that are estimates of the linear depend-
ence between any pair of monitored variables.

Summary can be run in either the batch or on-line modes.

In the batch mode, Summary is called with the SUMMARY
control command. The series of cards that follow require an
anticipation of the interaction that occurs when Summary
is run on-line. This point is explained in the fourth ex-
ample of the section "Sample Summary Sessions". The rest
of this discussion of Summary will assume that the processor

is being run on-line.

Table 29. Summary DCB Usage

DCB Function On-line Default Batch Default
F:2 Input consecutive snapshot file. May be SET fid=SNAPSHOT fid=SNAPSHOT
or ASSIGNed. '
F:3 Input keyed sorted snapshot file. May be SET fid=SSNAPSHOT fid=SSNAPSHOT
or ASSIGNed.
M:DO! Output interactive questions, statements, and user console line printer
error messages. If input through M:SI is from
a file, it will be echoed through M:DO to
provide a hard copy. May be SET or
ASSIGNed.
m:Lot Output reports.  May be SET or ASSIGNed, line printer line printer
but should remain assigned to the line printer
because of the report length.
M:S1 Input user responses to interactive questions. user console after ISUMMARY card
May be SET or ASSIGNed.

'The line printer requires the AB flags in the account specification,

Summary
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In the on-line mode, Summary is called by entering its name
as a TEL command. Summary responds by typing SUMMARY
HERE. Summary uses two prompt characters. The highest
level prompt character is a single dash (-). The secondary
prompt character is the 'greater than' character (>).

Example:
ISUMMARY @

SUMMARY HERE

Control can be returned to TEL in three ways:
1. Depressing the BREAK key four times.
2. Depressing the CONTROL and Y keys.

3. Responding with an X to a yes/no type question from
Summary. ‘

SPECIAL COMMANDS

HELP The user may respond to any dash (=) prompt
character with the HELP command, This command causes a
listing to be output via M:DO that is designed to help the
user in his interaction with the Summary processor. The

listing that is output is shown in Figure 28. The format of
the command is

HELP

LIST The user may respond to any dash (-) prompt

character with the LIST command. This command causes a
listing to be output via M:DO that lists the statistical item
numbers and names and group names and numbers as shown
in Figure 29. The format of the command is

LIST

NELF e T3 GET THIS LISTIAG
X 16 EXIT
*  COMMENT LINE

LCE USAGE
a8l INTERALTIvE INFUT

MIDO ~ INTERACTIve BUIPLTY

MILB = REPBRT LUTFWI

Fi2 = CONSECLTIvVE SNARPSHET FILE

F33 = KEYED SwapdHbT FILE

RECEMMENCED STANUVARD rRBLECURE FELLGWS

YES (CHRUENBLEBGWICAL SUMMAKIES )

2 (CryU)

6 (1/8)

NY (MBRe GrRUYUPS )

YES (SPECIFY SBRT FILTER )

34,0,10 (Leds TraN 10% CPU [ULH)

eND (TCRMINATES FILTER LIST)

N8 (SERTED SUMMARIES )

ALL (SBRTED AVERAGES )

YES (CORRELATIUN ANALYSIS )
(LEFAULT)
(UEFALLT)

NB (MORE S8®IS )

SUMMARY ]S A PUST FrALESSER FBR Twi STATS PRICESSER
REQUIRES SNAFSHBT AND SSNAPSHHT FILES
KESFOND TE GUESTIUNS wlTH BNE 9F FOLLSAING

Y(ES) e T SPECLFY GRAUFS B8R PISITIVE RESPINSE
N(B) BR (ARKIAGE ReTUsRN  « T8 SKIP Td NEXT WUESTIuUN
ALL e TF PRBCEDSS ALl STATISTICAL GROUPS

LIST e T ubT LIST 9F STATISTICS bY NUMBER

END TU TERMINATE ukgur LISTS 6R T2 pxIT T8 Tl

Figure 28. HELP Command Listing
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LISTING OF STATISTICAL GROUPS

0~ N W N

15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30

31

32
33
34
35
36
37
38

39
40
41
42
43
44
45
46
47
48
49
50

0 - PARAM

HOUR :MINUTES
INTERVAL IN MIN
MAX # BATCH

MAX # ONLINE
AVERAGE BATCH K
AVERAGE ONLINE K
# CHAR TERM BLK
# CHAR TERM UBLK

QMIN MSEC
SQUAN MSEC
AVE BATCH QUAN

MSEC ONLINE QUAN
COMPUTE Q SHARE

1 - SUMMARY
BATCH STREAMS
ONLINE USERS

% CPU/BATCH USER
% CPU/ONLINE USE
BATCH EXEC/SERV
ONLINE EXEC/SERV
CPU MSEC PER 1/0
ONLINE TIME MIX
ONLINE INTENSITY
ONLINE TASKS/MIN
% INTERACTIVE
90% RESPONSE MS
TURNAR..ND  SEC
ETMF

2 - CPU
BATCH EXEC
BATCH SERV
ONLINE EXEC
ONLINE SERV
MONITOR SERV
IDLE

SWAP WAIT
1/0 WAIT
1/0&SWAP WAIT
TOTAL

3 - BATCH

T

} processor names dependent upon
installation

USER
SHARED

Figure 29. LIST Command Listing

51
52
53
54
55
56
57
58
59

61
62

63
64
65
66
67
68
69
70
71
72
73
74

75
76
77
78
79
80
81
82
83

84
85
86
87
88
89

90
91
92
93
94
95
96
97
98
99

4 - ONLINE

T

L processor names dependent upon
installation

J

USER
SHARED

5 - USERS
BASIC
DELTA
EDIT
FDP
FORTRAN
FORTLIB
LINK
LOADER
METASYM
PCL
TEXT

IN CORE

6 - 1/0
SERVICE REQ
INTERACTIONS
CHAR IN

CHAR OUT
TERM WRITES
1/0 ACCESSES
SYMBIONT

IN SWAPS

OUT SWAPS

7 - TASK
INTERACT
THINK-TY
TURNARND
COMPLETE
RESPONSE MSEC
CPU MSEC

8 - QUEUE
LOGGED
LOGG ING
BATCH
GHOST
TERM IN
TERM OUT
COMPUTE
COMP BND
1/0
SLEEP

Figure 29.

Summary

LIST Command Listing (cont.)

97




INTERACTION WITH SUMMARY

The Summary processor interacts with a user through a series
of interactive questions and statements. The user's responses
to these questions and statements define the tasks required
of Summary. There are six major questions asked by Sum-
mary. They are asked in the following order:

1. CHRONOLOGICAL SUMMARIES?
2. SPECIFY SORT FILTER?

3. SORTED SUMMARIES?

4. SORTED AVERAGES?

5. CORRELATION ANALYSIS?

6. MORE SORTS?

When the user's response to one of these questions is affirm-
ative (YES), Summary begins the designated task. Secondary
questions or statements from Summary and user responses then
define the task more specifically. (All Summary questions
and appropriate responses and all tables at the end of the
chapter.) Figure 30 provides a flowchart of Summary's in-
teraction with the user. (The secondary type questions and
statements are not indicated on that chart.)

TASKS SUMMARY PERFORMS

CHRONOLCGICAL SUMMARIES

A chronological report of system performance statistics may

include from one to eleven statistical groups of data. The

ten possible statistical groups are listed in Table 30. The

STATS flag(s) that is associated with each statistical group
is indicated in parentheses.

When the question 'CHRONOLOGICAL SUMMARIES?' is

asked, the user's response may be

ALL which requests that all statistical groups be
displayed. After the report, the next major ques-
tion will be output.

YES which requests that one or more statistical
groups be displayed.

[E(ND} which stops the Summary processor and re-
turns control to TEL.

other which causes the next major question to be
asked and the chronological summaries task to be
skipped.

If the response is YES, Summary will then type the statement
ENTER ALL, OR GROUP #0-9

98 Summary

The user's response to this statement may be

ALL which requests that all statistical groups be
displayed.

n which specifies the number (0-9) of a statistical
group to be displayed. If the number is outside
the range 0-9, the statement is repeated.

{)E(ND} which stops the Summary processor and re-
turns control to TEL.

other which causes the next major question (SPECIFY
SORT FILTER?) to be asked.

If the number of a statistical group is specified, that group
is displayed and then the following question is asked:

ANOTHER GROUP?
The response to this question may be

ALL which requests that all statistical groups be
displayed.

YES which requests that one or more statistical
groups be displayed and leads to the 'ENTER ALL,
OR GROUP 70-9' statement. .

0-10 which also requests that all statistical groups
be displayed.

other which causes the next major question (SPECIFY
SORT FILTER?) to be asked.

The question 'ANOTHER GROUP?' enables the user to
select another statistical group for display and will be used
repeatedly until the user indicates that Summary should go
on to the next major question or that control should be re-
turned to TEL.

The snapshot data for the chronological summaries is read
from the consecutive 'SNAPSHOT' file via the F:2 DCB in
the order in which the snapshots were created. The SNAP-
SHOT file may contain snapshots from more than one history
file. This can happen because

1. More than one history file may be processed by STATS
in one run. i

N

Several copies of previous SNAPSHOT files may be
merged into one file.

The statistics are averaged at the end of each snapshot file.

The chronological listing of group '0' is different from the
other groups in that only the snapshots in which control
parameters that have changed are listed. Since the param-
eters remain relatively constant, this eliminates the need-
less printing of many lines of repetitious data.

There is one line of output for each snapshot record of each
statistical group. Therefore the listings are long and it is

anticipated that chronological summaries will be most useful
for daily and weekly reports.



Chronological

all Summaries
?
no

yes

\

Report One
or More
Groups

n

=1 Item #, Low,

Enter up to 20

High Filter Items

XN

0
Summaries
‘ all p
Report All
Groups no
(Filtered)

Report One or
More Groups

\

Report One or
More Groups
(Filtered)

o yes
(Filtered)
A
all Avel:;:ges yes

Report One or
More Groups
(Filtered)

A

Correlation
Analysis
2

no

Stop

yes

Overcll Report
(Filtered)
Correlation
Study

Figure 30. Flow Chart of the Summary Processor Interactive Questions
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Table 30. Summary Statistical Groups

Group
No. Description
0 Selected parameters, (PARAM)
1 Summary statistics. (SUMMARY)
2 CPU utilization - execution, service, idle,
and swap wait. (CPU)
3 Percent of CPU time per monitored processor
for batch users. (BATCH)
4 Percent of CPU time per monitored processor
5 for on-line users. (ONLINE)
6 Number of users per processor. (USERS)
7 1/O rates. (1/O)
8 Task statistics and system response. (TASK)
Queue statistics. (QUEUE)
9 System histograms for statistics and swap
statistics. (SYSTEM and SWAP)

SORT FILTER SPECIFICATION

It is extremely useful to be able to reject snapshots which
fail to meet certain criteria. The sort filter allows the user
to specify up to 20 variables with high and low limits. All
snapshots which fail to meet these limits are rejected from
the display samples used in creating reports,

The user is asked if he would like to specify sort filters by
the question 'SPECIFY SORT FILTERS ?', His response may
be one of the following:

YES which indicates that he would like to specify
sort filters,

{!);ND} which stops the Summary processor and re-
turns control to TEL.
other which causes the next major question to
be asked.

If the response is YES, the message 'ENTER ITEM#,LOW
LIMIT,HIGH LIMIT' is typed, The response to this message
may be

nl,n2,n3 which specifies an item number (n1), a
low limit (n2), and a high limit (n3). N1 must be
an integer in the range one to the maximum number
of monitored items, N2 and n3 are numbers with
or without decimal points, If n3 is smaller than
n2, the input line will be rejected and the
'ENTER... " statement will be repeated. Twenty
parameters and associated limits may be entered,
(The procedure for selecting parameters and their
limits is discussed shortly.)

100 Summary

null which terminates the list of items and limits.
The next main question is asked.

other which may lead to a FORTRAN run-time error.

The following procedure should be used to select sort
parameters:

Use the LIST command to identify item numbers. Then pick
the filter items by number and choose a high and low limit
for each item. Typically one chooses a minimum limit that
is at least one standard deviation lower than the mean and a
maximum limit that is at least one standard deviation above
the mean. The report can be used to obtain the statistics
needed for a logical choice for high and fow limits. The
time of day, the interval length, the amount of idle, and
compute queue sharing are items which are useful in select-
ing a sort filter. Of course, any limits that are appropriate
for the needs of the particular installation may be chosen.

SORTED SUMMARIES

It is useful to compare snapshot data when the snapshots have

been sorted by estimated user intensity, ordered by the num-
ber of users within an intensity range, and filtered by reject-
ing all snapshots that fail to meet the sort filter [imits. The
STATS processor sorts and orders the snapshot data by writing

. keyed records that have keys defined by the intensity, num-

ber of logged users, and the date and time and stores
the results in the SSNAPSHOT file. The PCL processor
may be used to merge previous copies of SSNAPSHOT into
one sorted and ordered file. Each sorted snapshot record
has a unique key.

The snapshot data for the sorted summaries is read from the
SSNAPSHOT file via the F:3 DCB sequentially. The sort
filter criteria is applied and only those snapshots that pass
the criteria are accepted for display. The reports lists one
or more sophisticated groups with an average listed for each
range of intensity. The low intensity snapshots tend to be
for. environments that require little CPU time; the high in-
tensity snapshots tend to be for environments that require a
lot of CPU time. Many statistical trendsbecome apparent in
sorted summaries which are lost in chronological summaries.

The following responses may be given to the question

'SORTED SUMMARIES ?':

ALL which requests that all statistical groups be
displayed after filtering, sorting, and ordering.
After the report the next major question (SORTED
AVERAGES ?) will be output.

YES which requests that one or more statistical
groups be displayed after filtering, sorting, and
ordering. This response causes the '"ENTER ALL,

OR GROUP #0~9' message to be printed. One |
or more groups may be specified as in chronological
summaries.



{>E(ND} which stops the Summary processor and
returns control to TEL.
other which causes the next major question

(SORTED AVERAGES ?)to be asked and the sorted
summaries to be skipped.

SORTED AVERAGES

When there are a large number of snapshots, it is useful to
average snapshot statistics within the same intensity block
and with the same number of users. When sorted averages
are requested, the SSNAPSHOT file provides the data and
is input via the F:3 DCB.

Summary processes the SSNAPSHOT file sequentially and
applies the sort filter criteria before accepting the snapshot
data for the sample.
number of users logged within each user intensity group.
Each intensity group is averaged as a group just as in sorted

The report lists the averages for each

summaries.

The user is asked if he would like to have sorted averages
by the question 'SORTED AVERAGES?'. The user's response
may be one of the following:

ALL which requests that all statistical groups be
displayed after filtering, sorting, ordering, and
averaging. After the report, the next major ques=
tion will be output.

YES which requests that one or more statistical
groups be displayed after filtering, sorting, order-
ing, and averaging. This response causes the
'ENTER ALL, OR GROUP #0-9' message to be
printed. One or more groups may be specified as
in chronological summaries.

X .
{ } which stops the Summary processor and re-
END
turns control to TEL,
other which causes the next major question

(CORRELATION ANALYSIS?) to be asked and
the sorted averages task to be skipped.

CORRELATION ANALYSIS

When the question 'CORRELATION ANALYSIS?' is asked,
a YES response begins the generation of a comprehensive
report that statistically summarizes the snapshots that pass
the sort filter. Any response other than YES stops the
Summary processor and returns control to TEL.

If the response is YES, the following statement prints:

ENTER CORRELATION THRESHOLD. (0.0 to 0.99)

This allows the user to specify a threshold which is used to
suppress small correlation coefficients from the listing. The
user's response may be a threshold value or may be null. If
the response is null, the default threshold value (. 1) isused.
The threshold value is retyped by STATS so that the user
may verify it.

After a response to the above statement is entered, the fol-
lowing statement prints:

ENTER INTENSITY RANGE. (XLOW, XHIGH)

This allows the user to limit the number of snapshots in the
sample by specifying the intensity range. The user may

enter two intensities separated by a comma or take the de-
fault of 200, 2200 by entering a null response. The intensity
range is retyped by STATS so that the user may verify it.
The correlation analysis report is then generated.

The correlation analysis report has the following organ-
ization:

1. Header stating the number of accepted snapshots in the
sample.

2. List of filter parameters withnumber of rejections listed
for each limit.

3. List of all monitored items and associated overall sta-
tistics (hame, mean, minimum, maximum, and standard
deviation). The statistics are gathered for all of the
snapshots which passed the filter and intensity restric-
tions. Figure 31 shows the format of the overall
summary.

4, Covariance matrix printed in sections, 20 columns at
a time. Each matrix entry is a correlation coefficient
which is a measure of the linear dependence between
the monitored items defined by the row and the column
for each coefficient. The matrix is symmetric about
the diagonal. Each entry on the diagonal is zero or
1.0 by definition. Every element must be in the range
-1.0 to +1.0. Low valued correlation coefficients
do not guarantee independence. Negative coefficients
indicate inverse linear relationships. Positive coeffi-
cients indicate a linear relationship. Nonlinear rela-
tionships may exist with small correlation coefficients.
Figure 32 shows a section of the 99 x 99 matrix.

5. Histograms describing task statistics and swap statistics

for the overall sample. These are obtained from the data
in the histogram listings from the STATS processor. (See
Figure 33.)
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SAMPLE SUMMARY SESSIONS

The following are sample Summary sessions that perform the
indicated tasks:

1. Report all available statistics without filtering.
ISET M:LOLP -

ISUMMARY

“SUMMARY _HERE
CHRONOLOGICAL SUMMARIES ?

-ALL

“SPECIFY SORT FILTER?

-NO -

"SORTED SUMMARIES ?

_ALL . L

SORTED AVERAGES ?
-ALL
—CORRELATION ANALYSIS ?
~YES - ‘
ENTERCORRELATION THRESHOLD (0.0TO 99) :

>
THRESHOLD = 00
EN TER INTENSITY RANGE, (XLOW,XHIGH)
>
INTENSITY RANGE FROM 0. TO 10000.
100 SNAPSHOTS WERE SELECTED FROM IOO
MORE SORTS ?
-NO @
T*STOP* 0

IPRINT o
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2. Set filter limits to restrict the control parameters within
limits and produce a sorted, ordered, and filtered sum-
mary of all statistical groups.

ISET M:LO LP

ISUMMARY ©
TSUMMARY HERE
CHRONOLOGICAL SUMMARIES ?
-NO -
"SPECIFY SORT FILTER?
-YES -
TENTER ITEM?,LOW LIMIT,HIGH LIMIT
>7,40,60 -
~7 % BATCH BIAS 40.0
>10,30,50 -
T10 MIN QUANTUM 30.0
>11,300,500 -
“11 COMPUTE QUANTUM  300.0  500.0
> o0
“SORTED SUMMARIES ?
“NQO )
-SORTED AVERAGES ?
-ALL -
CORRELAT]ON ANALYSIS ?
-X -
—*STOP*? 0

PO~
|©
o

wr
(]
o

IPRINT &

3. Report chronological statistics for groups 1, 2, and 5.
Note that an integer response to the 'ANOTHER



GROUP?" question skips the 'ENTER ALL, OR GROUP
#0-9' interaction.

ISET M:LO LP -

ISUMMARY -
“SUMMARY HERE
CHRONOLOGICAL SUMMARIES ?
-YES
ENTER ALL, OR GROUP * 0-9
1
"ANOTHER GROUP ?
2
“ANOTHER GROUP 2.
;YES :
ENTER ALL, OR GROUP * 0-9
“ANOTHER GROUP ?

TSPECIFY SORT FILTER?
=X -
T*STOP* 0

IPRINT

Run compiete summary as a batch job. Note that when
rung#G Summary as abatch job, the user must anticipate
Ath question or statement for which Summary will ex~

pect a response. The job is essentially a list of the
responses.

ISUMMARY
ALL (CHRONOLOGICAL SUMMARIES ?)

YES (CORRELATION ANALYSIS?)

.3 (ENTER CORRELATION THRESHOLD.
(0.0TO .99))

200,2200 (ENTER INTENSITY RANGE.
(XLOW, XHIGH))

NO (MORE SORTS ?)

IEOD

5. Get overall statistical summary without filtering.

Summary is run is a batch job.

ISUMMARY

NO (CHRONOLOGICAL SUMMARIES?)

NO (SORT FILTER?)

NO (SORTED SUMMARIES ?)

NO (SORTED AVERAGES?)

YES (CORRELATION ANALYSIS?)

blank (ENTER CORRELATION THRESHOLD.
{0.0TO .99))

blank (ENTER INTENSITY RANGE.
(XLOW, XHIGH))

NO (MORE SORTS ?)

SUMMARY ERROR MESSAGES

If Summary tries to open SNAPSHOT or SSNAPSHOT and
the file does not exist, the following message is output.

4603 CAN'T OPEN FOR READ: FILE DOESN'T EXIST

SUMMARY INTERACTIVE QUESTIONS AND STATEMENTS

NO (SPECIFY SORT FILTER?) The questions and statements with which the Summary processor
ALL (SORTED SUMMARIES ?) interacts with the user are summarized in Tables 31 and 32
ALL (SORTED AVERAGES?) respectively.
Table 31. Summary Interactive Questions
Questions User Response

ANOTHER GROUP?

CHRONOLOGICAL SUMMARIES ?

YES

X or
END

other

-requests that one or more statistical groups be displayed. Leads to the

'ENTER ALL, OR GROUP # 0-9' statement,
-requests that all statistical groups be displayed.

-leads to the next major interactive question,

- requests that all statistical groups be displayed chronologically.

-requests that one or more statistical groups be displayed chronologically.

Leads to the 'ENTER ALL, OR GROUP # 0-9' statement,
-stops the Summary processor and returns control to TEL.

-causes the next major question to be asked and the chronological
summaries task to be skipped.

Summary
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Table 31. Summary Interactive Questions (cont. )
Questions User Response
CORRELATION ANALYSIS? YES -leads to the 'ENTER CORRELATION THRESHOLD' statement and
. ultimately to an overall report that includes the correlation matrix,
other -stops the Summary processor and returns control to TEL.
MORE SORTS ? YES -leads to the 'SPECIFY SORT FILTER ?' question for another filtered sort.
other -stops the Summary processor and returns control to TEL,
SORTED AVERAGES? ALL -requests that all statistical groups be displayed after filtering, sorting
ordering, and averaging.
YES -requests that one or more statistical groups be displayed after filtering,
sorting, ordering, and averaging.
Xor
END ~Stops the Summary processor and returns control to TEL,
other -causes the next major question to be asked and the sorted averages task to
be skipped.
SORTED SUMMARIES ? ALL -requests that all statistical groups be displayed after filtering, sorting,
and ordering.
YES -requests that one or more statistical groups be displayed aofter filtering,
sorting, and ordering.
Xor .
END StoPs the Summary processor and returns control to TEL.
other -causes the next major question to be asked.
SPECIFY SORT FILTER? YES -leads to the 'ENTER ITEM #, LOW LIMIT, HIGH LIMIT® statement for user
definition of filter limits,
Xor
END STOPS the Summary processor and returns control to TEL,
other -causes the next major question to be asked,

Table 32. Summary Interactive Statements

Statement

User Response

ENTER ALL, OR GROUP # 0-9

ALL -has the same meaning as an ALL answer to the question
asked just before this statement,

n -specifies the number (0-9) of a statistical group to be
displayed. If the number is outside the range 0-9, the
statement is repeated,

X or
END ~stops the Summary processor and returns control to TEL.
other -causes the next major question to be asked,
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Table 32. Summary Interactive Statements (cont.)

Statement

User Response

ENTER CORRELATION THRESHOLD (0.0 TO . 99)

n -specifies a number with a decimal point within the
range 0,0 to .99. If the number is outside the range,
the statement is repeated.

null -specifies a threshold of . 1 by default,

other -may lead to a FORTRAN run-time error,

ENTER INTENSITY RANGE. (XLOW,XHIGH)

ni,n2 ~specifies an intensity range, where n1 and n2 are numbers
with or without decimal points and separated by a comma,
If n2 is smaller than n1, the statement will be repeated.

null -specifies a range of 0 to 10000 by default.

other  -may lead to a FORTRAN run-time error,

ENTER ITEM#,LOW LIMIT,HIGH LIMIT

n1,n2,n3 -specifies an item number (n1), a low limit (n2), and o high
limit (n3). NI must be an integer in the range one to the
maximum number of monitored items. N2 and n3 are num-
bers with or without decimal points, If n3 is smaller then
n2, the statement will be repeated. Twenty parameters
and associated limits may be entered,

null ~terminates the list of items and limits.

other  -may lead to a FORTRAN run-time error,
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1. SHARED PROCESSOR FACILITIES

, INTRODUCTION

This chapter describes the shared processor facilities of
CP-V. These facilities permit the sharing of the code for
compilers, assemblers, command language processors, de-
buggers, libraries, and other programs among all simulta-
neous users.

Shared processors are not limited to programs provided
by Xerox. The facilities may be effectively used when-
ever a program has a high probability of common usage.
Service bureaus, for example, may use the mechanism for
proprietary packages. Corporate installations may use the
mechanism for programs with a high use frequency.

Most programs may be established as shared processors by
naming them at SYSGEN time. This causes the file copy
of the program from the :SYS account to be written on the
swapping disk during system initialization. The program is
then available through high=speed swapping 1/O.

The file copy of the program is retained for recovery pur-
poses and may be copied to another account and run as an
unshared program under Delta for development and debug-~
ging purposes. If the load module in the :SYS account is

replaced, the shared copy of the program on the swapping
disk is updated to the newer version in the event of a sys-
fem recovery.

To qualify as a shared processor, a program must meet cer-
tain requirements. These requirements are outlined in the

remainder of this chapter. The most stringent requirement
relates to the single overlay level that is described in the

section below titled "Overlay Restrictions".

PUBLIC PROGRAMS

A program whose load module is in the :SYS account is a
public program in the sense that it may be called either by
a control card containing the ! symbol and the program
name, or by an entry of the program name in response to a
TEL prompt (1) for commands. Each user of a public pro-
gram has his own copy of the program.

SHARED PROGRAMS

Shared programs are called in the same manner as public
programs. However, each user of a shared program has his
own copy of only the data and DCB portion of that program;
the procedure portion is shared by all users associated with
the shared program.

There are foyr distinct kinds of shared programs:
1. Ordinary shared processors,

2. Special shared processors.

3. Shared debuggers.

4. Public ljbraries.

All shared processors must be built by the batch loader.
Memory allocation for an ordinary shared processor is shown
in Figure 2. Ordinary shared processors occupy the same
virtual memory as user programs and may not be associated
with them.

Special shared processors, shared debuggers and public |i-
braries occupy (and are overlayed in) the special processor
area. Figure 34 shows the virtual memory allocation for
shared programs that are biased within the special processor
area. Shared debuggers may be associated only with user
programs; they may not be associated with any other shared
processors. Public libraries may be associated with user
programs or ordinary shared processors; a public library may
not be associated with a special shared processor. Note
that both a shared debugger and a core library may be con-
currently associated with a user program. This is possible
because the procedure portion of the debugger and the li-
brary may be overlayed in the special processor area.

LOG-ONCONNECTION

Commonly used programs, such as BASIC, may be called
automatically by LOGON. The name of the program to
be called, which may be either a shared or public program

0K 32K 40K 112K 128K
Monitor Context Available area Special processor area
crea area
. Data DCBs
(User program or dynamic data) (if any) | (Gf any) Procedure

Figure 34. Special Processors — Virtual Memory
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N

Version — This is the version code of the monitor and

is coded to correspond to the common designation for
versions. The alphabefiic count of the version designa-
tion is the high-order part of the code and the version
number is the low=order part. For example, AQO is
coded X'10' and D02 is coded X'42'.

from ony occessible account, is established in the user's
log-on cecord by super. LOGON calls the named program
for the user following ¢ successful fog=on.

SHARED PROCESSOR PROGRAMMING

3. Parameters — The bits in this field are used to indicate
suboptions of the monitor. They are meaningful only
in relation to a particular monitor. However, the fol-
lowing assignments have been made for BPM, BTM, and

The programming of shared processors may require certain
information about the CP-V monitor. This information is
outlined below.

CP-v.
Bt Meoning if Set
FIXED MONITOR LOCATIONS
3! Symbiont routines included.
For certain purposes, such us the choice of an effective core
zllccation fechnigue, it is desirable for prozessors and other 30 Remote processing routines included,
programs to be akle to identify the monitor in operation,
certain critical fccations of the menitor, and the locuiion 29 Real-time routines included.
of job information table (JIT). This is accomplished by hav-
ing locations 2A, 2B, and 4F common to all Xerox monitors. 28 Unused.
Figure 35 illustrates the contents of these locations.
27 Reserved for Data Management System.
Location 2A contains a flag that differentiates between an
initial boot (nonzero) and a recovery boot (zero). 26 Reserved.

25 Machine is Sigma 6 or 7 (zero for Sigma 5
or 9).

Location 2B contains three items:

1.  Monitor — This field contains the code number of the

monitor. The codes are as follows: 24 Machine is Sigma 9.
Code Monitor Location 4F contains the virtual JIT address right-justified.
0 None or indeterminate
] BCM
2 RBM
3 RBM~-2
JOB INFORMATION TABLE (JIT)
4 BPM
. For each active job, the system maintains an in-core record
3 BTM/BPM (job information table) that allows the job to be scheduled
6 UTS and swapped. This job information table (JIT) is the first
7 CP-v page of each job, both in core and on the swapping disk,
and contains accounting information, memory map, swap
8-F Reserved for future use storage, addresses, and other information for the job that
2A Boot Flag
3 3?4 o 7.0 7 M0 H:\? 13 14 15115 17 16 7120 2 22 23124 <o <6 4025 .7 35 31
2B Monitor g/ Version Parameters
e TUE SO0 AHTH2 1S 4 EiTie 17 0@ W1aC 21 2 25024 2u <6 &riZo 29 36 31
r, 7,
4F ///////4 JIT Address
T2 304 1 s &9 WG VT i 1a 13THe 17 18 1912C 1 22 li.d 20 28 27128 29 30 37

Figure 35.

Locations Common to All Monitors

Shared Processor Programming
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may be of use to a processor.' In order to reference these
values, the processor should REF the required symbol and
then specify that :J0, the JIT definition package, be
loaded along with the processor. The entire JIT is avail-
able on a read-only basis to all programs including pro-
cessors. Contents that are particularly useful fo processors
are given in Table 33.

Table 33. Partial Contents of JIT
Location | Size Contents
JIIT

(bit 0) | 1bit Set if the job is on=line and
reset if the job is batch.

(bit 1) 1 1bit Set if the job is a ghost job.
For example, the meaning of
bits 0 and 1 is as follows:

00 batch job
01 ghost job
10 on=line

(bits halfword | Job identification number that

16-31) is guaranteed to be unique to
each currently executing job.

JB:LPP byte Number of printable lines per
page (COC).

JB:LC byte Current print line number
(COQ).

JOPT word Peripheral usage flags set by
TEL (see section titled "TEL
Scan').

J:TELBUF | 20 words | Image of the command line re~
ceived by TEL.

J:USER 2 words On doubleword boundary for
any use by installation.

M:UC 22 words | Console 1/O DCB.

£ . .
With respect to accounting, only shared processors are

processors, i.e., time spent compiling a COBOL program
is accounted under "user time" while time spent in
FORTRAN, PCL, etc., is considered "processor time".
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MEMORY CONTROL

No special memory restrictions apoly to programs operating
as shared processors. In CP-V, as in any other time=shared
or multiprogrammed system, prudent use of memory can sub-
stantially improve system throughput. Requests for all
available memory should be aveided. A request for enough
memory to cover typical processing should be made initially,
then a request for additional memory should be made during
processing if the need arises. Memory should be returned
to the system at major changes of control, but the frequent
acquisition and release of memory will increase system
overhead out of proportion to the gain.

OVERLAY RESTRICTIONS

Any processor intended for shared use may be created and
debugged as an ordinary program. It may be coded in as-
sembly language and debugged under Delta or created in
FORTRAN and debugged with FDP. To qualify for inclu=-
sion as a shared processor, it must be coded within the
following restrictions:

1. Shared processors are allowed only one level of over-
lay. There is no restriction on the number of overlays
but only one of them can be associated at a time.

2. Data cannot be included in overlays; it must be in the
processor roof.

3. Overlay names are restricted to seven characters or
less.

4. All parts of an overlay disappear from core when
another overlay is called. (Portions of a previously
used overlay are not available when a shorter overlay
is invoked.)

5. Shared processors written in FORTRAN must be pre-
ceded by some Meta=Symbol code that associates the
library and links to the FORTRAN code.

6. The root must be greater than one page in length.

When an overlayed shared processor is requested, the pro-
cessor root and its first overlay are loaded. Assembled
data and DCBs are loaded when the root is loaded. When-
ever overlays are not required, memory usage can be held
down by declaring an overlay length of zero and issuing a
CAL to associate that overlay.



Overlays are declared and associated in the same way as

they are for batch programs (CP-V/BP Reference Manual,
90 17 64). TREE command cards and M:SEGLD remain the
same. CSECT 2 and 3 are converted to CSECT 1 by CP-V

loaders.

Shared debuggers (Delta is the only current example) must
have only one page of context and no overlays. They re-
side in the special virtual area of high memory that is cur-
rently fixed in virtual (not physical) size in the highest
16K of virtual storage. They may be any physical size less
than 16K including their context page.

DATA CONTROL BLOCKS
Most processor 1/O operations are performed through stan-
dard monitor DCBs. For example, source input is normally

read by

M:READ N\:Sl[options]

The standard DCBs are
M:BI
M:CI
M:EI
M:SI
M:C
M:BO
M:CO
M:DO
M:EOC
M:LO
M:SO
M:PO
M:AL
M:LL
M:0C
M:SL

M:GO

The default assignment of monitor DCBs is the operational
label of the same name (M:DO is assigned to DO, etc.).
The assignment of operational labels to devices is shown in
Appendix B. The default assignments for batch operations
differ from those of on-line operations. This is done so that
a program that writes through LO and reads through SI will
automatically use the line printer and card reader for batch
operations and the terminal for on-line operations. The
logical functions associated with the operational labels are
described in the CP-V/BP Reference Manual, 90 17 64,

Details concerning input buffers, error handling, and so on
are specified as parameters in a read or write call. Param-
eters associated with files and devices are specified by the
ASSIGN (batch) or SET (on-line) control command.

A processor may construct its own DCBs by means of the
M:DCB procedure. However, processors are not required
to construct DCBs. DCBs not constructed by a processor
will be constructed by the loader. Standard DCBs con-
structed by the loader occupy 50 words and are connected
to a device either by the loader or by an on-line user by
means of special terminal commands. The M:DCB procedure
must be used if optional parameters such as read or write
accounts exceed the allocation of the standard DCBs

(Table 34).

DCBs are also provided in library form and may be explicitly
called during a load. The sizes of these DCBs are shown in
Table 34.

Processors may use nonstandard DCBs, if necessary. Non-
standard DCBs are constructed by the loader if not constructed
by the processor. They must be explicitly connected to a
device either by an M:OPEN calil in the processor or by

a SET command issued by an on-line user since no default
assignment via operational labels is provided.

It is common practice for a processor to obtain source input
through M:S1, to print a source listing through M:LO, and
to print diagnostic output through M:DO. However, pro~
cessor 1/O operations are complicated by the fact that an
on-line user can connect SI, LO, and DO either to differ-
ent devices or to the same device (the on-line default as-
signment for SI, LO, and DO is the terminal). In particular
an on-line user may connect two or more of these standard
operational labels to the same device. For this reason,
processors must take precautions to avoid duplications in
printed output. This means that processors must know at all
times whether they were called in batch or in on-line mode
and what specific device connections have been made for
standard DCBs.

Processors may examine DCBs directly to determine when
the DCBs are connected to the same device. Fields within
a DCB may be referenced relative to the name of the DCB.
Fields that may be useful to processors are as follows:

Field Use

FCD Bit 10 of word O of a DCB. This is the file-
closed flag. A 1 means the associated file
is open; a 0 means the file is closed,

Shared a"’rﬁcessor Programming (AR



Table 34. Standard DCBs

Pass- | Expiration | Read Write Synonymous | Key Total

Name Device | Name | Account | word Date Accounts Accounts | INSNS | OUTSNS | Name Buffer Words
Loader 22 4 3 3 3 0 0 P 4 0 8 s
Built

DCBs

M:C 22 3 25
M:OC 22 3 25
M:BI | 22 9 3 3 3 4 8 52
M:CI 22 9 3 3 3 4 8 52
MsST | 22 9 3 3 3 4 8 52
M:El 22 9 3 3 3 4 9 8 81
M:BO 22 9 3 BE 3 17 17 4 8 86
MCO | 22 9 3 3 3 17 17 4 8 86
M:SO 22 9 !, 3 '3 3 17 17 4 8 86
M:PO 22 ;9 3 3 3 4 8 52
MO | 22 E9 3 3 3 4 8 52
M:LL f 22 9 3 3 3 4 8 52
MDO 22 |9 3 3 3 4 8 5
M:GO ‘ 2 9 3 B 3 8 48
M:EO f 22 }’9 3 3 3 17 17 4 9 8 95
M:SL | 22 %4 3 3 3 8 43
M:AL 22 4 3 3 3 8 43

Field Use

TYPE Bits 18-23 of word 1 of a DCB. These bits
specify a code for the type of device con-
nected to the DCB (printer, terminal, card
reader, etc.).

DEV Bits 24-31 of word 1 of a DCB. These bits
specify an index to the monitor device table.

Under CP-V, all device assignments are direct. This
means that DEV always contains a direct device assign-
ment. A complete layout and description of DCBs is
contained in the CP-V/BP Reference Manual, 90 17 64.

The same effect can be obtained by the CORRES device
CAL, but the CAL is much slower than the direct compar-
ison. The direct comparison of the combined TYPE-DEV
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fields is meaningful only if the DCB has been opened.
This means that processors must explicitly open DCBs for
which device assignments will be tested.

FILE IDENTIFICATION

All on-line processors use a common format and common
character set for constructing file identifiers (fid). The
standard format is

.account
name | .account. password
.« password

where name, account, and password consist of character
strings with maximum lengths of 11, 8, and 8, respectively
{name has a maximum of 31 characters for CCI, Edit, and
PCL and a maximum of 10 characters for Link and Load).
Any of the following characters may be used:

Az a-z 0-9 « $ * % . *t @ -



Lower case alphabetical characters are not available on all
terminals (e.g., Teletype Models 33 and 35). If lower case
letters are sent to these terminals, they are printed in upper
case.

Account and password are optional. If account is omitted,
the log-on account is the default account. If password is
omitted, no password is required to access the file,

TEL SCAN

A processor call entered through a terminal via TEL has the
form

im G| Qg Lroml 1]

where

im is the name of the processor and is a file identi-
fication (fid). Account :SYS is assumed.

sp specifies a source program and may be either a
file identification (fid) or a terminal identifica-
tion (ME).

ON indicates that ROM output is to be on a new
file.

OVER indicates that ROM output is to be over an
existing file.

rom specifies that the relocatable object module
produced by the processor is to be directed to a
specified file (fid). If no file is specified, out-
put is directed to a special file that may be sub-
sequently referenced by a dollar sign.

list specifies that a file (fid), a line printer (LP),
or the terminal (ME) should be used for listing. If
list is not specified, no listing output is produced.

These specifications are implicit ASSIGN and SET commands
for the DCBs M:S1, M:GO, and M:LO. A processor call
causes the specified processor to be executed with M:SI DCB
input from the file sp. Processor output through M: GO DCB
is placed in the file specified by "rom" and listing output
(M:LO DCB) is directed to the file or device specified by
“list", Processor calls are interpreted by TEL,

Parts of a processor call may be enclosed in parentheses.
TEL does not do anything to these parts of a processor call.

However, the processor may examine these and other parts
of the command line that is in its JIT buffer (J:CCBUF).

Processors may reside in storage in three forms:

1. System swap storage contains absolute shared copies
of frequently~used processors. These copies can be
located and loaded quickly. The absolute shared pro-
cessor file is created during system initialization and
contains reentrant processors that are shared among
all concurrent users.

2. The :SYS account may also contain copies of processors
in load module form. Processors in this form cannot be

loaded as quickly as absolute processors, but the :SYS
account may be useful during processor construction,
debugging, and extension. Public programs in the
:SYS account may be called by entering their names in
TEL commands or on control cards.

3. A user may store his own processors or his copies of
system processors in his own files (account). A pro-
cessor stored in a user's file area is identified by its
file name and may be called by the RUN command in
batch or START command in on-line operations.

When TEL encounters a processor call, it issues an exit CAL
specifying the requested processor. The monitor routine
STEP searches the shared processor list for the name of the
processor. After it finds the name, it determines whether
or not a copy of the processor is in core. If the processor
is not in core, STEP loads it. If the name of the processor
is not in the shared processor list, STEP searches the :SYS
account and loads the processor from that fite, If the pro-
cessor cannot be found, an error message is sent to the
terminal. Before control passes to the processor, TELchecks
the parameters of the processor call for correct syntax and
for existence of the "sp" file and a "rom" or "list",

TEL sets and resets bitsin JIT to correspond to the commands
LIST, DONT LIST, etc., and to the initial occurrence of
assignments in the command string. One JIT word (JOPT)
confains a bit for each option that can be specified for a
processor. The options and their corresponding bit assign-
ments are as follows:

Identifier  Bit  Set Reset

LO 31 LIST DONT LIST

BO 30  Unused Unused

GO 24  OUTPUT DONT OUTPUT

DO 23 COMMENT DONT COMMENT
The underlined values are default values. 1f a SET command
is issued for the corresponding DCB, or the list output or bi-
nary output fields are specified in a TEL command, the cor-
responding bits are set. Each processor must assign meaning
to the bits and interpret them. Unassigned bits are avail-
able for future use. Checks of these bits should be made on
each write command since TEL allows on-line users to inter-
rupt the processor and turn on or off the LO, GO, and DO
devices.

Each processor should establish conventions to maintain
orderly output when two or more DCBs are connected to

the same device. The usual convention is that if diag~
nostic output has been written via M:LO, and M:LO and
M:DO are connected to the same device, then the diagnos-
tic output should not be written via M:DO. The following
example illustrates some of the special cases that processors
should consider:

1. M:SI, M;:DO, M:LO connected to the same device
(the input line should not appear three times).
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2. M:DO connected to a device that is different from SI
and LO (the diagnostic comment should probably be
printed beneath the line in error).

3. M:SI and M:DO connected to a Teletype (processors
may or may not want to type a line in error).

Processors may read each input image via the M:SI DCB.
The last record of the sp will cause an end-of-data abnor-
mal condition (see the CP-V/BP Reference Manual, 90 17 04
for a description of abnormal conditions). To obtain con=
trol on an error or abnormal condition, a processor must
issue the M:SETDCB command and/or include error and ab-
normal exits in its read and write CALs. Since source input
may come from a Teletype (sp = ME), processors must be
able to handle Teletype input. The problems associated
with Teletype 1/O are discussed in the section on terminal

1/0.

CC! SCAN

On trarsferring control to a user's program or to a processor,
the monitor communicates the TCB address via general reg-~

ister 0. Processors may fetch the card image of the command
that called them by reading through a DCB connected to the
C device.

When r' nning in batch mode, the processor must read the
C device once to clear the control command. The com-
mand is transferred to the user's buffer to allow the user's
program to examine parameters.

TERMINAL 1/0

An on-line user may direct output to his Teletype at any
time during execution of a processor. Similarly, portions
of the input to a processor may come from a Teletype. In
general, Teletype 1/0 is the same as other 1/O in its use
of M:READ and M:WRITE operators and the standard abnor-
mal and error situations. However, Teletype 1/O has some
features that are significantly different from those for other
devices. Some of the differences require special attention
by processors, but the interface is designed in such a way
that processors will not have to know whether or not 1/0
operations are via Teletype, providing they observe certain
conventions. On terminal 1/O, like all 1/O, the user
should note that byte displacements in the DCB remain in
effect until replaced, once they have been given. The
special problems associated with Teletype 1/O are outlined
in the following paragraphs.

114 Shared Processor Programming

END CHARACTERS

On input from a Teletype, each record read is terminated
by an end character (CR, FF, LF, RS, US, FS, GS). The
end character, if any, is included in the actual record
size (ARS) count reported in the DCB (bits 0-14 or word 4).
Each processor must interpret the different end characters.
Processors do not have to know that input is via Teletype,
provided they treat these characters as terminators and use
ARS to determine the actual record received.

Source files for all processors, including those in batch
operations, may have been prepared oh-line. Since records
prepared on=line are variable length, it may no longer be
assumed that input records are 80-byte card images.

‘All characters received from terminals, no matter of what

type, are translated to the standard EBCDIC character set.
The hexadecimal codes for EBCDIC characters are listed
in Appendix A.

WRITE OUTPUT

The length of each output line is specified by the SIZE
parameter in the M:WRITE procedure call. It is terminated
only by the character zero. That is, the user may terminate
a message with a zero character if he wishes and the COC
routines will compute the proper message length. Carriage
return or new line characters do not terminate a message.

CARRIAGE RETURN

A new line or carriage return sequence, as appropriate to
the type of terminal, is appended to the character string
supplied by each write under the following circumstances:

1. The DCB is not M:UC.
2. The suppress space option is not specified.

Thus, under ordinary circumstances, carriage return char-
acters will be supplied when output consists of one line per
write and the DCB is connected to a terminal. By using the
suppress space option or by writing through M:UC, the pro-
gram may supply carriage returns exactly to requirements —
either none or several for each write CAL,

PARITY ERRORS AND LOST DATA

When an M:READ CAL specifies a terminal, any character
received with a parity error is replaced by SUB (USASCII
code 1A) and the lost data abnormal code (07) is returned
to the user if an abnormal address exists. If there is no
abnormal address, control proceeds to the CAL plus 1.
The line is returned to the user's buffer and the program
may expect to encounter the SUB code as it scans.



In designing a response to messages that contain parity error
characters, two facts are important:

1. The user has already been informed of the error by the
COC routines that echo the exact bits received on the
line followed by the # character.

2. If the received image is sent back to the terminal to-
gether with an error message, the # character will be
printed when SUB codes appear.

In the absence of special considerations unique to the pro-
cessor, it is recommended that lines received with lost data
be sent back to the terminal together with the comment
"EH?". This procedure is heipful as an aid in diagnosing
faulty terminals and communication lines.

END-OF~FILE

If the user types the character pair ESC F, an end-of~file
abnormal code will be returned to the program reading the
terminal at the abnormal address (if there is one). An input
line that contains all characters received prior to the end-
of-file sequence will also be transmitted to the user's buf-
fer. This line is always terminated with a carriage return
which is also sent to the user's terminal. If no abnormal
address is specified, the line appears as an ordinary input
line. If both bad data and end-of-file occur in the same
input, then the bad data is reported.

OTHER ABNORMAL CONDITIONS

If unknown operations are requested of the COC routines
(e.g., write end-of-file), the abnormal code for beginning-
of-tape will be returned. If there is no abnormal address,
the operation will be ignored.

FORMAT CONTROL

COC routine action for the various formatting CALs is
specified in the CP-V/TS Reference Manual, 90 09 07. It
is briefly reviewed below. :

It is sometimes necessary to print a line with special spacing
or without a carriage return. Processors can obtain vertical
carriage control by means of two parameters (SPACE and
VFC), both of which can be set by the M:DEVICE CAL. The
SPACE.and VFC parameters have the following interpreta-
tions for Teletypes.

Parameter Meaning

SPACE If this parameter is set and VFC is not on,
the number of spaces indicated minus 1 is
inserted before each write. Counts of 0
and 1 result in single spacing.

Parameter ~ Meaning

VFC If this flag is set, the COC routines simulate
the printer's vertical format contro! as speci-
fied in the first character of the text lines

*written. The simulation is limited to one of
the following cases:

Hex. Code Action

C1-CF COC inserts 1-15 spaces be-
fore printing.

F1 COC skips to top-of-page by
skipping six lines and printing
the heading information fol-
lowed by the print line.

60,E0 COC does not insert CRLF
after the print line (suppress
space).

For page control, COC routines count the number of lines
transmitted to and received from the user's terminal. New
page headings are printed for every read or write when the
line count exceeds the maximum specified in JIT (via the
PLATEN command). New page headings are also printed if
the user program issues a PAGE device CAL or if the termi-
nal user types the FF character L€ (CONTROL L).

Information in the page heading may be specified by the
user by means of the HEADER and COUNT device CALs.
Heading information is taken from the DCB through which
the read or write was given. Thus, if a write call is issued
to a Teletype through more than one DCB, the heading
printed depends upon the DCB through which the top line
of the page was written. The automatic page heading oc-
cupies one line and contains current time, date, user name
and account number, user identification and line number,
page number, and possibly an administrative message.
Headings specified in the DCB of the read or write are pro-
duced after the automatic heading with position, text, and
page number as specified inthe CP-V/BP Reference Manual,
90 17 64. The page count in this heading is that carried in
the DCB and is reset with each COUNT device CAL. The
page count for the automatic heading is carried in JIT and
is never reset. The automatic heading is suppressed if the
page length is less than eleven lines. Headings are also not
printed if the automatic page heading is turned off via the
TEL PLATEN command.

Tab characters are replaced with an appropriate number of
blanks in input lines. Tabs are not required in output lines.
However, if a highly formatted output line is sent to the
Teletype, the operation will be more efficient — and more
satisfactory for the on-line user. Tabs are activated by in-
serting a tab character (X'05') in the output stream. Tabs may
be sent directly to the terminal or simulated by the software
as requested by the terminal user who may turn simulation
on and off using the sequence €T, When simulated by the
software, each tab character in the output stream causes
insertion of spaces fo move the carrier to the right to the
next higher position specified in the DCB.
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Simulated tab stops can be set by a processor with the TAB
device CAL or by an on-line user (for the M:UC DCB) with
the TABS command. Tabs must be specified in ascending
order beginning with tab stop position 1. Note that this
is different from the line printer tabbing, where the tabs
need not be in ascending sequence. Tab stops can be set
at any time for any DCB. During output operations, tabs
are expanded as specified by the DCB through which the
write is issued or, if not specified there, as specified in
the M:UC DCB. Tabs typed by an on-line user are simu-
lated at the user's console according to the tab settings in
the M:UC DCB.

If the backspace character is typed at the terminal, the
character is passed to the reading program. No special
action is taken by the COC routines other than that neces-
sary to record current carrier position (which for backspace
depends on terminal type). Terminals that have a physical
backspace may, at the user's option, use a "backspace-
edit" mode for intra-line editing. (Reference: CP-V/TS
Reference Manual, 90 09 07.)

A program can request control when the user presses the
BREAK key by means of the M:INT procedure. Whenever
the user presses the BREAK key, the program environment
at the time of the break is recorded in the user's pushdown
stack in his TCB. Execution can be returned to the loca-
tion following the interrupted instruction by execution of
the M:TRTN procedure. A program can return break con-
trol to TEL by executing the M:INT procedure with a break
routine address of zero. The break routine address is
checked by the monitor to guarantee that the address lies
within the memory allocated to the user. Even if a proces-
sor has obtained break control, an on-line user can return
execution control to TEL by pressing the & &), €9 Y, or
Y€ keys.

As a safety measure to protect the user against faulty pro-
gramming in break control routines, the number of times the
BREAK key is pressed by a user without intervening char-
acters is recorded. When the count reaches four, control
is sent to TEL as if Y€ had been pressed. Thus, the user at
the terminal will never find himself locked out. The count
of four allows processors (e.g., FDP) to make special inter—
pretations on two and three breaks in a row.

FILE EXTENSION

File extension is a convention by which records are added
to an output file by successive job steps. Each time the file
is opened, the file pointer (tape, disk pack, etc.) is posi-
tioned to a point immediately following the last record in
the file. Thus, when additional output is produced it is
added to the previous contents of the file, thereby extend-
ing it. File extension simulates output to physical devices,
such as line printers or typewriters, when output is actually
directed to a file.

File extension takes effect at the time CP-V opens system
output DCBs. The output DCBs that are affected by file
extension are thcse that are currently assigned to files, al-
though normally assigned to devices. They include: M:LO,
LL, DO, PO, BO, SL, SO, CO, AL, EQ, and GO.
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File extension is discontinued when a file is reassigned with
a SET or ASSIGN command or when a file is opened with an
OPEN procedure call that specifies an explicit file name.
In these cases, a new file is ¢created. Extension of the GO
file is terminated following a LINK or RUN command,

SHARED FILE USE

Shared processors must ensure that temporary files used dur-
ing operation are distinct for each instance of execution.

A common technique for accomplishing this is to append the
current usérs ID, from the right half of the first word of JIT,
to the filename when it is created and used. This ID is
guaranteed by the system to be unique for all concurrently
running batch or on-line programs. A discussion of shared

files is contained in CP-V/BP Reference Manual, 90 17 64.

COMMAND PROCESSOR PROGRAMMING

A command processor is a shared processor which interfaces
between the user and that which the user wants to access —
the monitor, a processor, or another program. Four com-
mand processors are supplied with CP-V. Theyare LOGON,
TEL, CCI, and EASY. CP-V will also support installation~
specific command processors. Information about the pro-
gramming of command processors is outlined below.

Generally, command processors have the same restrictions
as listed for shared processors previously. In addition:

1. A command processor may not have any overlay
structure.

2. A command processor which resides in the special pro-
cessor area (above X' 1C000') may not have any dynamic
data and must be biased at X'1C200',

3. A command processor must intercept all exits, errors,
and aborts from user programs and must clean up cor=-
rectly. (Special CALs for command processors are
listed below.)

4. Command processors should not be given special JIT
access. (The special CALs for command processor in-
terface eliminate the need for it.)

5. When programs error or abort, control will be given to
the command processor with the following restrictions:

If the command processor resides in the user pro-
gram area (X'C000' o X'1C000'), the exitinguser
program will be completely disassociated before
associating the command processor, eliminating
the possibility of continuation of the job step.

If the command processor resides in the special
area (X'1C200' to X'1FFFF'), has no dynamic data
or DCBs, uses only M:UC, M:OC, and M:XX, con~
trol will pass to the command processor with the
user intact, allowing analysis of the exit and con-
tinuation of the current job step.




Command processors may be entered into the system during
PASS2 of SYSGEN by using the T, B, G, and C flags of
the :SPROCS command. They may also be added to the
system, replaced, or deleted from the system via the DRSP
processor .

The following capabilities are available to command
processors:

1. Interpretive Exit = An interpretive exit is a normal
exit CAL (M:EXIT) performed by a command processor
with the following register setup required.

R6, R7, Contain the TEXTC name of the requested

R8 load module or shared processor. A maxi~
mum of seven bytes is allowed for a shared
processor. If Ré is zero and the com-
mand processor is special shared, (biased at
X'1C200"), the program is reentered at the
point of interruption.

R13,R14 Contain the account (in TEXT format) in
which the load module resides. :SYS is
specified for shared processors.

R10,R11  Contain the password in TEXT format. If
there is no password, zero should be used.

RO, R1 Contain either FDP or DELTA in TEXTC for-
mat or a zero. If one of the two debuggers
is specified, the interpretive exit is to be
taken with the debugger associated.

The system job step processor, STEP, interprets such an
exit as a call on the specified program. It also loads
the TEXTC name of the command processor that issued
the interpretive exit into R4 and R5. Before a com=~
mand processor issues an interpretive exit, it must have
closed all its DCBs and, in general, have cleaned up.
The job step processor arbitrarily removes the command
processor from the user's virtual map. This means that
all data and DCBs are gone.

2. BREAK and CONTROL Y Control - If the terminal user
depresses the BREAK key during operation of a pro-

cessor or user program and that program did not request -

BREAK control, the program is aborted and the com~

mand processor is loaded and entered with bit 30 of

J:TELFLGS in the JIT set. If the interrupted program

has requested BREAK control, the program's BREAK rou-
tine is entered.

If the terminal user depresses CONTROL Y during the
execution of a processor or user program and the com-
mand processor is not special shared, the program is
aborted and the command processor is loaded and en-

tered. If the command processor is special shared and
has no data and no DCBs, the user program is left as is
and the command processor is entered. This gives the
command processor the opportunity to continue the in=-
terrupted program.

If the terminal user depresses CONTROL Y while a
command processor is in control, the event is ignored
and the current operation is continued where it was
interrupted.

If the terminal user depresses BREAK while a command
processor is in control and BREAK control has not been
requested or BREAK control has been reset via the
M:INT CAL, the BREAK event is ignored and the com-
mand processor is continued where it was interrupted.
If a command processor has requested BREAK control,
it is interrupted at its BREAK control address.

The format of the BREAK control CAL is:

CAL1,8 FPT
where FPT points to word 0 of the FPT shown below.
Word 0
X'00* 0—0 BREAK routine address
0 1 2 3014 5 6 708 9 10 nfu 13 14 15716 17 18 19120 2V 22 23124 25 26 27128 29 30 31
3. Exit, Error, Abort CAL, and 1/O Abort Control - If any

exit or abort condition occurs during execution of a
program, the program is aborted and the command
processor is loaded and entered. Error conditions are
described in four fields of the JIT as follows:

e  J:ABC is the address of the word in the JIT that
contains the abort code in byte O (see Appendix B
of the CP-V/TS Reference Manual, 90 09 07).

e ERO is the word offset into the JIT of the word
that contains the abort subcode in byte 3.

®  J:RNST contains the address of the word in the
JIT that contains the current run status. Status
settings are:

All

zeros means the job is executing normally.

Bit 1 if set, the job is to be errored because of
an M:ERR call to the monitor.

Bit 2  if set, the job is to be aborted because of
an M:XXX call to the monitor.

Bit 3  if set, the job is to be errored because of
an E key=-in by the operator.

Bit 4 if set, the job is to be aborted because of
an X key=in or a line disconnect.

Bit 5 is reserved for future use.

Bit 6 if set, the job is to be aborted because a
limit has been exceeded (e.g., maximum
pages out).

Bit 7  if set, the job is to be aborted because of

an error (most likely 1/0) as specified in
J:ABC and ERO.

Bit 8 if set, the job is to be aborted because of
an illegatl trap.
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o  J:ASSIGN contains the address of the word in the
JIT, the rightmost nine bits of which indicate
which limit was exceeded. This field is set in
conjunction with bit 6 in the RNST field of the
JIT. The bits, if set, mean:

Bit 23 the maximum disk allocation [imit
exceeded,

Bit 24 the maximum time limit exceeded.

Bit 25 the maximum scratch tape limit
exceeded,

Bit 26 the maximum temporary disk space
limit exceeded.

Bit 27 the maximum permanent disk space
limit exceeded.

Bit 28 the maximum diagnostic pages output
limit exceeded.

Bit 29 the maximum user pages output limit
exceeded.

Bit 30 the maximum processor pages output
limit exceeded.

Bit 31 the maximum punch output limit

exceeded.

CAL Control of JIT Error Condition = This CAL allows
control of JIT error conditions without special JIT ac~
cess. The form of the CAL is:

CALL4  fpt

where fpt points to the word shown below.

1 '’
X'06 0 0
2 3117 5 6 718 9 10 lliIZ 13 14 YSilb 17 18 19‘20 21 23124 26 7 2% Kl

01
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The monitor (the ALTCP portion) verifies that the pro-
gram issuing the request is a command processor through
use of UH:FLG. It then sets J:ABC, ERO, byte 0 of
J:RNST, and bit 30 of J:TELFLGS to zero. (Bit 30 of
J:TELFLGS indicates whether or not the BREAK key has
been depressed.) If the program issuing the CAL is not
a command processor, control is returned to the user
program with CC1 set.

Registers ~ Upon entry to a shared processor from a
command processor, the registers must contain the
following:

RO the TCB address of the user program.

R4,R5 the name of the calling command processor

in TEXTC format.
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Ré,R7, the name of the called processor in TEXTC
R8 format.

R10,R11  the password in TEXT format (zero if none).
R13,R14  the account of the called processor in TEXT

format.

6. CAL Control of Terminal Modes - Control of terminal
modes is provided by a variation of the Change Ter-
minal Type CAL (see the CP-V/BP Reference Manual,
90 17 64).

PUBLIC LIBRARIES

The system may have several shared public libraries. Each

library is a unit tailored to the requirements of the installa-
tion. The user associates a public library with his program
by specifying the library name (Pi where i =0 - 9 or JO) in

a LINK or RUN ¢ommand. The rules governing library units
are as follows:

1. Link loads the user data immediately above the area
reserved for the library data. Load reserves an entire
page for library data.

2. No initialization is provided for this temporary library
data either by the loader or by the system. There must
be an initialization program if initialization is required.

3. Each library unit must separate data (CSECTO) and pro~
gram (CSECT1) information into separate assemblies so
that separate ROMs will be produced for each.

4. All code must be under CSECTs with protection type 0
for variable data or 1 for procedure and constant data.
No DSECT section may be used.

5. The library must be self-contained (i.e., there can be
no unsatisfied references). This must be true for the
data portion itself and the total library. For example,
a FORTRAN 1I/O library must search the DCB chain
rather than make a direct reference to the DCB itself.

CP-V PUBLIC LIBRARIES

CP-V contains three public libraries. One library (:P1) in-
cludes the most commonly required routines from the Ex-
tended FORTRAN 1V and Extended FORTRAN 1V-H library
(about 65 routines). Another (:PO) includes :P1 plus the
FORTRAN Debug Package (FDP). The third library (JO)
contains the JIT definition. Most executing users need only
the first library; users who are debugging need the second.

The entire Extended FORTRAN 1V and Extended FORTRAN
IV-H library consists of 266 routines (ROMs) totaling more
than nine thousand instructions and over 800 data words.




The package includes more than 350 DEFs. These routines
are described in Extended FORTRAN 1V Library Technical
Manual, 90 15 24 and Sigma 5/7 Mathematical Routines
Technical Manual, 90 09 06.

Public library :P1 contains single and double precision
trigonometric functions, exponential and logarithmic func-
tions, standard set-up routines, initialization and termina-
tion routines, and input/output conversion and transmission
routines. Fewer than 300 words of storage are required for
temporary storage by each user of the library. The 4800

words of library code are shared among all concurrent users.

FDP users require public library :PO which consists of nearly
800 words of temporary storage per user; over 9700 words
of code are shared among the concurrent users.

The remaining 170 routines of the compiete FORTRAN
library are organized in two ways:

1. They are organized in the :BLIB file as card-image
ROM decks that are used by the Link loader to satisfy
library references.

2. They are organized in the :LIB/:DIC files as 19 library
load modules.

This organization permits rapid loading by the batch loader
(Load). Load uses the file :DIC, which consists of a record
keyed by each DEF in :LIB and the group number as its
value to find the LM names necessary to satisfy references.

One essential monitor subroutine must be added to the stan-
dard released library, S:OVERL. It is normally added dur-
ing the System Generation process but must be remembered
whenever a new library is being installed.

The sizes and description of routines in :LIB are given in
Table 35.

CREATING PUBLIC LIBRARIES

User's may add their own public libraries to meet specific
requirements. The necessary procedures are given below.

The procedure for creating public libraries consists of sev=
eral steps. The desired data and program elements are
loaded, and the dictionary for the library (DEFs) is filed
for loader use. Next, the procedure is filed so that
SYSMAK can place it on swap storage during system ini-
tialization. In the process, the program SYMCON is used
to retain only those DEFs required in the final linking pro=
cess, thus saving loader stack search time. Figure 36 il-
lustrates the process of creating a public library.

LOADING PUBLIC LIBRARIES

Default loading for Link includes the basic FORTRAN public
library (:P1) and a search of the system (ROM) library if
there are unsatisfied references. This is the same as if the

user had specified (:P1) in a RUN or LINK command. If the

user has not explicitly asked for :P1 and no reference to
QINITIAL is found, the procedure for :P1 is not associated
with the user program execution although the 350 data words
remain committed because of the single pass loader opera-
tion. Figure 37 is a generalized flow of the Link process
relative to libraries.

Since the batch loader operates in two passes, it makes an

explicit association of :PO and :P1 to a program in absence
of other instructions. This process is illustrated in Figure 38.

Table 35. Routines in :LIB Library File

Group Size Description

1 96 Complex double precision mathe-
matical routine drivers.

2 72 | Complex mathematical routine
drivers.

3 108 Double precision mathematical
routine drivers.

4 192 Single precision mathematical
routine drivers.

5 260 External revisions of compiler
intrinsic functions.

6 676 Complex double precision
mathematical routines.

7 514 Complex single precision
mathematical routines.

8 114 Double precision mathematical
routines.

9 112 Miscellaneous integer functions.

10 144 | Miscellaneous real functions.

N 98 Logical functions.

12 30 Conversion routines.

13 326 DSINH, DTANH, DASIN, DTAN.

14 230 FORTRAN II special functions.

15 24 Overflow and divide check.

16 256 Buffer-in/buffer-out.

17 668 Input and INPUTL.

18 114 Random Disk /0.

19 514 Disk buffer.
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Search for library
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those found.

Public
Library specifi-
cation?
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Figure 37. Generalized Library Load Process (Link)
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Process ROMs or Ms
from named filesand/or
from Bl or GO.

UNSAT

list empty ?

yes

to 9DBINIT
or 9INITIAL
?

Deferminé which :Pn

(either :PO or :P1).

PUBLIC
LIB

Lo

| Initialize UNSAT list. J

Get next UNSAT entry.

REFs
to 9DBINIT
or 9INITIAL

Determine which :Pn
(either :PO or P1),

PUBLIC
LI Satisfy remaining REFs
from :LIB in thisaccount.

, |

nomore
entries

PUBLIC LIB

Has

any :Pn been

loaded
2

no

Get the requested
+Pn (from :SYS) and
associate it with
the load module
being built.

Note; If NOSYSLIB is present on the | LOAD card, the UNSAT list is empty or consists of those sources (accounts

and/or :Pn) mentioned under the UNSAT option. If NOSYSLIB is not present, the UNSAT list consists of

the above plus the :SYS account (which occurs last).
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8. MAINTENANCE OF THE FILE SYSTEM

OVERVIEW

CP-V provides a variety of processors designed to meet the
need for maintaining a reliable backup of the file system.

A reliable backup of the file system is required for several
reasons.

e The hardware may fail, either resulting in physical
damage to the storage device or, more likely, present=-
ing bad data to the software which may cause loss of
or damage to the files.

e In the course of operation, demand for file space often
exceeds availability, in which case it is necessary to
move older files to secondary storage to make room for
newer files.

e Privileged users (CO or greater) can potentially damage
the file system.

e Scheduled maintenance of the hardware sometimes re-
quires use of the file devicesby the Customer Engineer.

e  Users make mistakes and delete files that they really
wanted to keep.

FILE MAINTENANCE PROCESSORS

The following paragraphs provide brief descriptions of the
file maintenance processors. Each processor has a function
for which it is uniquely suited; together, the processors
comprise a flexible mechanism designed to meet most file
maintenance needs. These processors are described in de-
tail in the CPV/OPS Reference Manual, 90 16 75.

FSAVE

The FSAVE processor is designed to save the bulk of the file
system in the shortest time. It saves files at or near device
speed, and it interfaces with another processor, GAC (de-
scribed later in this section), to provide correct data for
day-to-day file usage. The price paid for speed is signifi~
cant system degradation; other users will receive little or
no time while FSAVE is running. FSAVE does not detect
that some files have not been modified since they were last
saved and, therefore, some files are saved redundantly.
FSAVE does not flag files as having been saved nor does it
remember the latest content of each file directory.

FRES

The FRES processor is designed to restore a large volume of
files in the shortest time. The files are not restored at de~
vice speed, however, since in addition to restoring files,

FRES marks the files as having been backed up. This is im=
portant for efficient operation of the FILL processor, de-
scribed below. Note thatan existing file will be overwritten
by the incoming file without a date verification which may
not always be desirable. A further limitation to be noted is
that FRES requires files to be in alphabetical order (by name
and account) on the tape. While tapes for FSAVE, FRES,

and FILL are generally compatible, the files on a SQUIRREL
tape created by FILL may possibly be out of sequence so that
the tape will not be restored properly when FRES is used.

FiLL

The FILL processor performs all of the functions of FSAVE
and FRES, but at a slower speed. Additionally:

o It recognizes the files that have already been saved
and avoids duplication of effort.

o It allows user initiation of file backup via the |BACKUP
command.

o It ensures that each file being restored is newer than
the one already existing.

e It does not automatically restore files that users have
deleted.

o It provides a mechanism (PURGE) by which files are
systematically removed to secondary storage.

Note that all of the file maintenance processors fail to up-
date the :USERS file to account for restored or purged files.

HGPRECON

The HGPRECON processor rebuilds the allocation tables
used by file management in the building of files. The allo-
cation tables are correct following HGP reconstruction, but
individual files or accounts may have been damaged or de-
leted. This is due to the fact that dual allocation is
avoided by truncating the second file requesting the granule.
Files may also be damaged when bad links are detected.
Such files are also truncated at the last good link. This is
done because dual allocation poses a greater danger to the
file system than lost data to an individual file. No data is
lost, however, if a FILL SQUIRREL is run just prior to boot=
ing from disk to do the reconstruct. In this case, all files
that could possibly be damaged by HGPRECON that had re~
trievable data will be recovered.

PACKRECON
The PACKRECON processor performs for a private volume

set the same service HGPRECON performs for the public
file system. The private volume allocation tables are

Maintenance of the File System 123




rebuilt in the same manner that ALLOCAT's tables are
rebuilt. PACKRECON requires that all volumes be in
good enough condition to be mounted by the system and
they all be mounted simultaneously.

GAC

When files are restored and deleted by file maintenance
processors, the individual accounts are not properly cred-
ited. The necessary correction of the accounts is the pur-
pose of the GAC processor. GAC uses the output generated
by FSAVE (created using the +LOG and +STATS options) to
update the :USERS record for each user account to reflect
the number of granules currently in use in that account. It
also flags accounts which contain more granules than are
authorized as well as those accounts which are not author-
ized at all.

DEVDMP

The DEVDMP processor produces a device copy of the RAD
or pack. That is, individual sectors are copied to tape in
the order that they actually occur. DEVDMP is not recom-
mended as a file saver because "files" do not exist in this
context. A device dump, however, is useful in the follow-
ing circumstances:

1. If the swapping RAD is destroyed, a previously taken
dump provides a copy of the swap device that can be
restored. The dump includes the allocation tables and
the resident system. However, beware that if the swap-
ping device includes any file space, restoring the
swapper from a DEVDMP tape can seriously damage the
file data base., HGPRECON can correct the data base
to be internally consistent but files and data may
be lost.

2. Preventive maintenance sometimes requires the use of
a device which contains file data. Running DEVDMP
prior to turning the system over to Customer Engineers
permits bringing up the system without doing a full file
restore.

RECOMMENDED USAGE

The following guidelines are presented for each of the in-
dicated functions and should be modified according to the
* needs of the individual installation.

SAVING FILES

The entire file system should be saved periodically via
FSAVE with the LOG STATS option included. This provides
a snapshot of the system and allows any granule accounting
errors to be correzted by GAC. If a full restore is required,
this snapshot provides the checkpoint beyond which no other
tapes need be restored. Note that if an FSAVE SAVEALL
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is performed on a new system which has not been using FILL,
it should be followed immediately by an FRES ALL. This
allows FRES to update the file system backup dates so that
FILL will function properly.

Following the FSAVE, a schedule of FILL INCREMENTAL
saves should be established (e.g., each day during light
system load periods). If system data is critical or the
system is experiencing difficulties, SQUIRREL saves should
be scheduled between the INCREMENTALs.

In order to protect the file system and provide for complete
restoration in case of disaster, no tapes priorto the SAVEALL
need by saved. However, it has been found that older tapes
should be saved because

1. Tape errors can sometimes be resolved by using prior
tapes.

2. Users may want to recover files which they have deleted
and which only exist on older tapes.

Example:

1. Boot a new system. Restore any previous file base from
any available source.

2. Checkpoint:

FSAVE ALL LOG STATS
FSAVE DISKPOOL

FRES ALL (including DISKPOOL)
GAC

3. Schedule seven days of INCREMENTALs.

4. After the INCREMENTALs on the seventh day:

FSAVE ALL LOG STATS
GAC

5. Repeat steps 3 and 4.

To protect against total system failure, a DEVDMP of the

system swapping device is recommended at least once after
system startup. Although the need for such a backup is re-
mote, it could save valuable files if available.

RESTORING FILES

Proposed here are two methods to restore the entire file sys-
tem. Depending on the particular characteristics of the
files restored, one method may be faster than the other. The
end result is the same,

Method 1:

1. Boot from the PO tape. This is better than booting un-
der the files. On a fresh boot, it is not necessary to
delete files that may already exist. This speeds the
restore process considerably.




2. Use FRES to restore the most recent SAVEALL set
of tapes.

3. Use FRES to restore FILL INCREMENTAL tapes in the
order created. Do not restore the last INCREMENTAL
set created.

4. Restore SQUIRREL tape sets created since the last
INCREMENTAL with FILL. These should be restored
in reverse chronological order, i.e., the newest first.

5. Restore the last INCREMENTAL using FILL. This will
delete all files which the user had deleted, preventing
the restoration of files the user had deleted.

6. Run FSAVE with the LOG and STATS options followed
by GAC. This will ensure that each user account is
properly credited.

Method 2:
1. Boot from the PO tape as in Method 1.

2. Use FRES to restore the most recent SAVEALL set of
tapes as in Method 1.

3. Use FILL to restore SQUIRREL tapes created since the
last INCREMENTAL. These should be restored in re-

verse chronological order.

4. Using FILL, restore the INCREMENTAL tapes next,
starting with the second most recent and working back
to the last SAVEALL.

5. Restore the last INCREMENTAL using FILL as in
Method 1.

6. Run FSAVE with the LOG and STATS options followed
by GAC as in Method 1.

Restoring an individual user's files is the job of selective
FILL. It will restore any file created by any of the pro-
cessors (FSAVE, FILL) in a timely manner. Also, it checks
to see that the file being restored is newer than any which
currently exists. Restoring an entire account presents a
special problem, as the files may be scattered among sev-
eral sets of backup tapes. The following procedure is the
most efficient method of restoring an entire account using
selective FILL:

1. Restore SQUIRREL tapes containing the account's files
. which were created since the last INCREMENTAL (in
reverse chronological order).

2. Restore INCREMENTAL tapes containing the account's
files in reverse chronological order. Start with the
most recent set and work back to the last SAVEALL.

3. Restore files from the SAVEALL last. This procedure
will put the account back to the point when the last
backup was performed. Deleted files may have been
restored as this check is not made for selective FILL.

RECONSTRUCTING PRIVATE VOLUME

The PACKRECON processor is designed to correct two prob-
lems. First, cylinders may be lost to the volume set when
the system crashes. Second, files on the pack may be in-
accessible due to some errors. PACKRECON will correct
these problems with the following reservation: Files are
not "final". PACKRECON only ensures that there is no
dual allocation and that the file management tables are
internally consistent. Files or parts of files may be lost due
to truncation when an inconsistency is detected.

GRANULE ACCOUNTING

To provide the most accurate granule accounting informa~ -
tion, GAC should be run after every restore or purge of the
file system. Practically speaking, this may not be feasible.
Single file restores are the most common occurrence, and
they generally have negligible impact on the overall gran-
ule usage. An entire account, however, can easily be taken
care of using the partial option of GAC. GAC should al-
ways be run after a full restore of the file system. An up-
to~date :USERS file will prevent users from abusing the file
system by using more granules than they are authorized to
use.

SAVING A DEVICE

The DEVDMP program should be used in conjunction with
scheduled preventive maintenance. It should also be used
as the last line of defense against lost files resulting from
system failure. At least one copy of the system swapping
device should be made using DEVDMP (for use in future
emergencies). DEVDMP should also be used to save the
contents of a device scheduled for preventive maintenance.
This will permit the system to be brought up quickly without
having to restore the entire file system after the device is
returned.

EXCEPTIONAL PROCEDURES

The final section of this chapter deals with procedures to
follow when problems occur which cannot be handled by
the above procedures. These include solid hardware errors,
dual allocation, and other forms of file damage.

MINOR PROBLEMS

A problem is minor, for the purposes of this discussion, if it
affects individual users on a random basis. Random scattered
device errors is an example which could lead to damaged
files.

The best cure for this type of problem (indeed, the best cure

for all file problems) is to quiesce and bring down the sys~
tem, run a SQUIRREL to save all modified files, and then
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do a full restore of the file system. This, however, can be
very time consuming and the problem may not warrant the
time spent as the best solution, A quicker method is to
bring the system down and run a SQUIRREL as above, then
ZAP the system, boot from disk, and answer Y to the
HGPRECON question. When reconstruction is complete
and the system is up again, restore the users files as
necessary .

MAJOR PROBLEMS

An example of a major problem is a solid hardware error.
The occurrence of an 1/O ERR 7504 is another indication
of major problems. The best procedure is again to quiesce
and bring down the system and run a SQUIRREL. This may
not be pbssible, in which case files created or updated
since the last backup will be lost. The next step is to cor-
rect the hardware problem. When corrected, the file sys-
tem should be completely restored from backup tapes.

A quicker solution is provided here with the understanding
that it may fait. This procedure is:

1. Quiesce and bring down the system if possible.

2. Run a SQUIRREL if possible.

3. Use DEVDMP to copy the system swap device to tape,
as well as any of the RADs which may be affected.

Pull the packs and turn the problem over to Customer
Engineering.
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4. When the Customer Engineers have finished, restore the
DEVDMP tapes and replace the packs.

5. Boot from the swap device and perform HGP
reconstruction.

6. Restore lost files as they are needed.

CATASTROPHIC PROBLEMS

A damaged swapping RAD and a software check TA are ex-
amples of disasters. Again, same files may be lost but the
following procedure will get back as many files as possible,
perhaps all of them.

1. Restore the latest DEVDMP tape of the system swapper.

2., Boot from the swapping device and perform HGP recon-
struction, THIS IS CRITICAL! The DEVDMP tape
contains ALLOCAT's data from a previous time. Any
attempt at booting without reconstructing this data will
cause loss of data and probably the entire file system.

3.. When reconstruction is finished, perform an instant
SQUIRREL. This will save all files that can possibly
be saved.

4. Restore the entire file system.

The last step is recommended, although it may not be neces-
sary. Depending on errors reported by HGPRECON the sys—
tem manager shauld choose whether or not to proceed with
normal processing.




9. MONITOR DUMP ANALYSIS PROGRAM

INTRODUCTION

The monitor dump analysis program (Analyze) is designed
to aid in the debugging of CP-V crash dumps. Analyze op-
erates in the ghost, on-line, and batch modes. It accepts
as input any tape or disk dump produced by the recovery
procedure and any tape dump produced by executive Delta.
If a tape is input, the Analyze user must supply the tape
type in response to the message

ENTER TAPE TYPE: 9T, BT, ETC...

Tape inputresults in the creation of a disk file (CP5DUMP);
subsequent tape inputs replace the contents of this file.

GHOST MODE

Analyze is called automatically by the recovery procedure,
and functions as a ghost job to interpret and summarize crit-
ical monitor tables and to dump the monitor's dynamic data
area. When started in this manner, Analyze neither looks
for nor accepts any commands, operating entirely on de-
fault options. It assumes an INPUT command option of
LAST; if unable to open the last MONDMP file, it then
assumes an INPUT command of TAPE. (Refer to the descrip=-
tion of the INPUT command in the following text.) When
Analyze is run as an avtomatically called ghost job, the
output is an abbreviated form of the output produced by the
ALL display command.

Analyze may also be called as a ghost job by the operator
to examine the tape produced during an irrecoverable
crash. The operator key=in used for this purpose is

GJOB ANLZ

Analyze then asks the operator for a command:

ANLZ: ENTER COMMAND, N/L SAYS TO DO ALL

The operator may respond with one of the following
commands:

NO - just exit.

TA - read a recovery-built tape.

HE - run interactively from the operator's console.
CP - read the CP5DUMP file.

0-7 - read the indicated MONDMP file.

NL (new line alone) = do default ghost run.

In the interactive ghost mode, a key=in of
INT id

will cause termination of the current Analyze operation and
a prompt for input. (id specifies the Analyze user's number.)

BATCH AND ON-LINE MODES

Any batch or on-line user may call Analyze by specifying

the name of the program (ANLZ). For on=line users, this
program name is entered in response to a TE!l prompt for
commands, as follows:

TANLZ

Any user, in batch or in on-line mode, must have the proper
privilege level (80 or better) to examine the monitor, If
he does not, Analyze outputs the following message

xx PRIVILEGE LEVEL NOT HIGH ENOUGH

where xx is the user's current privilegel level. (Response
messages are output on the line printer for a batch user.)

When accessed on-line, as an interactive ghost, or as a
batch job, Analyze is completely command-driven. It re-
sponds to commands that selectively display monitor tables,
examine memory, and compare the dump with the running
monitor,

An on-line user may terminate a display by depressing the
BREAK key.

COMMANDS

When Analyze is first entered, it responds

ANALYZE HERE

and, if in on-line mode, it requests entry of an input com-
mand with the prompt character

<

All commands, options, and output are identical for batch,
interactive ghost, and on=~line modes.
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INPUT COMMAND

INPUT The INPUT command directs Arialyze to input
from a particular disk or tape file, or to open a file. The
format of the command s

IN?EI?UT] option

where option may be any one of the options shown in
Table 36.

After reading o tape or disk file as directed by the INPUT
command, Analyze informs the user of the size of the file
with the following message:

THE LAST PHYSICAL PAGE IN THE FILE IS xx

K ir onwline mode, it then prompts (<) for the next command,

Table 36. INPUT Command Options

. Option Meaning

- T[APE] | Directs Analyze to read o tape created
' by the recovery process and to write it
into the file CP5DUMP which is then
used for input.

* C[P5DUMP] | Directs Analyze to open the CP5DUMP
for input.

L[AST} Directs Analyze to open the last file
formed by the recovery procedure for
input. (Analyze must look at the run=
ning monitor to obtain this information.)

| number Directs Analyze to open a crash file
formed by recovery. Recovery file
names are of the form

MONDMP(number)
where number is the number of the dump

file (1 for the first dump since a "cold"
start, 2 for the second, and sc on).

DISPLAY COMMANDS

Three display commands may be used to output information
from crash dumps. They are

DISPLAY
RUN

ALL
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DISPLAY The DISPLAY command outputs information
existing ot the time of the crash. The format of the com-
mand is

DI[SPLAY] option

where option specifies the information to be displayed

(Table 37).

RUN The RUN command outputs various linked lists of
the moniter by running through the list and displaying each
entry. The format of the RUN command is

RU[N] option
where option specifies the list to be printed (Table 38).
ALL The ALL command performs all of the functions of
the display commands described above and the functions of
Analyze (except dumps) when it is initiated by the Auto-
matic Recovery Procedure. The format of the command is

AL[L]

A numerically and alphanumerically sorted monitor map is
oufput at the end of the ALL display.

INTERACTIVE MONITOR DISPLAY COMMANDS

Commands in this group allow the user to examine either the
dump or the running monitor. Both the menitor and user JIT
and physical core may be examined. The commands are

loc

loc], loc

2

Line feed (or carriage return)

t

*

MONITOR

loc = value
loc The loc command outputs the contents of the speci-
fied location. The format of the command is

loc
where loc is a hexadecimal number or an expression indi~
cating a sum or difference of two hexadecimal numbers.

Note that loc values do not require a preceding delimiter
character . ",



Table 37. DISPLAY Command Options

Option Meaning
AJITS) Displays JIT, AJIT, and context area of all incore users.
AT[ABLE] Displays the items in ALLYCAT's tables used to manipulate buffers (Figure 50).
4
AV[R] Displays the AVR tables (Figure 40).
cirs] Displays the CITs (Figure 54).
colq) [S } Displays the contents of COC tables (Figure 58). S specifies all users and id
" lid specifies a specific user. The default is S.
CUN] Displays the current user's JIT, AJIT, and context (Figures 65, 66, and 67).
DC(Ts] Displays the DCTs (Figure 56).
EL{OG] Displays the incore error log buffer (Figure 61).
FQ Displays /O tables not currently in use.
D [S } Displays user's logon identification as it appears in his JIT. S specifies all users
"lid and id specifies a specific user. The default is S.
lO[Q] Displays channel information (CIT), device control (DCT), and 1/O queue (10Q)
tables (Figures 55, 56, and 57).
1Q Displays the 10Qs (Figure 57).

JI[T]id[, Ioc], loc2]

Displays the contents of JIT (between displacement locations locy and locp) for
a particular user (Figure 65) where id specifies the user identification assigned
by the system.

MR

Displays the monitor's root (Figure 70).

oJ(1Ts]

Displays the JIT of all users not in core.

PA[RT]TION][, N d}]

Displays the partition table values (Figure 38). S specifies all users and id
specifies a specific user. S is the default. -

PF(ILE] Displays the patch file created at system boot time.

PM Displays the contents of the page matrix, which identifies owners of physical
pages.

PP, pgno Displays the contents of a physical page of memory.

RA[T] Displays the resource allocation tables (Figure 59).
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Table 37. DISPLAY Command Options (cont.)

Optien

Meaning

RE[GISTERS] Displays the contents of the registers and the explicit cause of the crash
(Figure 39).

RC[XT] Displays the recovery context.

ST Displays the output symbiont tables (Figure 62).

SW[AP] Displays the contents of the swap fal;l;s (Figure 44).

SY[MBIONTS] Displays all input symbiont table values (Figure 62).

TR[APS] Displays the contents of trap and interrupt locations (Figt&e 40).

1s[tacK][,Lid](, #1evels]j |

Dumps the indicated number of Temp Stack levels (default 21,q) for the indicated
user (default id =0, which indicates the monitor's stack), displaying values as
symbol plus displacement. If the stack cell contains a monitor address, the in-
struction at that location will be displayed if it is an address-modifying instruc-
tion (e.g., BCS, BAL, or XPSD). (Figure 66.)

US[ER] [ {.Sd}]

Displays the contents of the tables for a particular user (Figure 42). S specifies
all users and id specifies a specific user. S is the default.

VP, pgno Displays the contents of a virtual page of memory. Note: To make a user's vir-
tual memory available for this display, the MAP command must first be entered.
Table 38. RUN Command Options
Option Meaning

PR[OCESSOR][, [ > }]

Specifies processor pages or specific processor (Figure 46). The default is S,
indicating all processor pages.

Us[ER] [ [fd}:l

Specifies user pages for all users (S), or for a particular user (Figure 42). The
default is S.

MO([NITOR]

Specifies monitor pages (Figure 47).

ST[ATE] [ [ : #}]

Specifies state queves (Figure 43). The number of a specific state queue may be
specified (gf), or S indicates all. The default is S.
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locy ,locy This command outputs the contents of the
memory locations between locy and locy. The format of
the command is

loc

Ioc', 2

where loc; is a hexadecimal number or an expression indi-

cating a sum or difference of two hexadecimal numbers.

Two levels of loc; commands may be joined by + and -
operators. For example, the following are permissible:

loc

VT2

v lo»::2

loc + loc
loc - loc

loc, loc, + loc
177772

loc, - loc

Ioc], 2

loc, + loc,, loc, = loc

1 2 3 4

The resultant dump suppresses identical lines and an * is
inserted next to the line number following the identical
line encountered. An EBCDIC translation is included to
the right of the dump.

LINE FEED The line feed (or carriage return) character
may be used in conjunction with loc and locy, loc, com-
mands to dump the contents of the next location.

t This command may be used in conjunction with the
loc and locy, locy commands to dump the last location.
The format of the command is

f

* This command may be used in conjunction with the

loc and locy, locy commands to dump the location whose
address is contained in the location specified by loc. The
format of the command is

*

MONITOR The MONITOR command turns the monitor
display mode on and off (as does any explicit command).
When the display mode is on, the current monitor is dis-
played. When the display mode is off, the dump is dis-
played. The format of the command is

MO[NITOR] [D[isPLAY] ]

where DISPLAY turns the monitor display mode on. Omis-
sion of DISPLAY turns the monitor display mode off.

loc =value This command places the specified value into
the specified location (loc) of the running monitor. (The
display mode must be on.) The format of the command is

loc = value

where
loc is the specified location.
value is the specified value.

MAP COMMANDS

These commands turn the map mode on and off. They work
only with interactive commands and apply only to a partic-
ular user. The two map commands are
MAP
UNMAP
MAP The MAP command loads the map of the specified
user if his JIT is in core. The format of the command is
MA[P], id
where id is the user identification assigned by the system.

Dump output following a MAP command is assumed to be
virtual addressed.

UNMAP The UNMAP command turns the mapping mode
of operation off. The format of the command is
UN[MAP)]

Dump output following an UNMAP command is assumed to
be physical addressed.

SEARCH COMMANDS

Commands in this group allow core to be searched. The
commands are

COMPARE

SMASK

SEARCH
COMPARE The COMPARE command compares dump lo-
cations between loc| and locy with the running monitor,
and outputs locations with nonequal contents. The format

of the command is

CO[MPARE] (locy,locy
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SMASK The SMASK command sets the mask to the
specified value. The format of the command is

SMIASK], valve

where value is ¢ hexadecimal mask,

SEARCH The SEARCH command searches for and oytputs
all words between locations loc) and locp that contain the
specified value ynder the mask. The format of the com=
mand is

§£[ARCH],value,loc‘,loc2

where

value is a hexadecimal value,

logy s the beginning location and may be g hexg~
decimal number or an expression indicating a sum
or difference of two hexadecimal aymbers.

locy s the ending location and may be a hexadec-
imgl nymber or an expression indicating a sum or
difference of two hexadecimal numbers.

DUTPUT COMMANDS

Commands in this group direct or format the oufput of An-
alyze. Four output commands are provided:

ROWS
LP

ucC
PRINT

ROWS The ROWS command establishes the width of dump
output. The format of the command is

ROWS value

where value is a number between 1 and 12. ROWS 1 would
cause all hexadecimal dumps to be one word wide; ROWS 8
would cause the dumps to be eight words wide.

LP  The LP command directs output from Analyze te the
line printer. The format of the command is
LP[rows]

where rows indicates the dump width in number of werds,

uc The UC command directs output from Analyze to
the on~line terminal. The format of the command is

UC[rows]

where rows indicates the dump width in number of words.

132 Commands

PRINT The PRINT commangd closes the output symbignt
file to allew output to the line printer without requiring o
return to TEL. The format of the cemmand is

PR[INT]

DEBUG COMMANDS

Cemmands in this group permit the use of Delta to facilitate
menitor debugging. The three debug commands are

BF
DELTA

NODELTA

BF The BF command specifies the name of the boot file
that represents the menitor being examined by Analyze,
This enables the debugger Delta to regd in the required
symbol tgbles. If the BF command is net specified, the file
M:MON in :SYS is the boot file that is assumed by default.

The form of the command is
BF fid

where fid is the file identification and is in the form

name [[ [account]. pcssword]]

.account

DELTA  The Delta command associates the debugger Delta
with Analyze and gives control to Delta when the BREAK
key is hit by the user. If the BF command has been issued,
the Delta command ;S loads the global symbol table of the
monitor root from the specified boot file. The Delta com-
mand name ;S loads the local symbol table of the module
named. If the BF command was not executed, the file
M:MON in :SYS is used to gbtain the monitor symbol tables
and the Delta commands apply to the running monitor being
examined, not to the monitor in the boot file. The Delta
command ;G is used to exit from Delta and to return contro!
to Analyze.

U"‘The form of the DELTA command is

DEL[TA]

NODELTA The NODELTA command disassociates the
debugger Deltg from Analyze. The form of the command is

NO[DELTA]



MISCELLANEOUS COMMANDS

SYMBOLS This command creates an alphanumerically
sorted monitor map by reading, sorting, and formatting the
monitor's REF/DEF stack in the file MONSTK.:SYS. It is
recommended that output be directed to the line printer for
this command (see Figure 76).

The form of the command is
sy{meoLs] [fid]

where fid is used to select symbols from a file and has the
format

. t].
nome[[ account] password]
.account

MONSTK. :SYS is the default.

DUmMP This command causes a specified range of ad-
dresses to be dumped. The command's format is

DUMP loc], |oc2

Dump output following a MAP command is assumed to be
virtual addressed; after an UNMAP command, physical
addressed.

CLOSE This command causes the input dump file to be
closed, The format is

cL{osE)

A user should close a file prior to entering the monitor dis-
play mode.

HELP  This command lists all Analyze commands and op~
tions, and gives a brief description of the purpose of each.
The form of the HELP command is

HE[LP]

EXIT COMMANDS

There is one exit command: END

END The END command causes an exit from Analyze.
The format of the command is

E(ND)

OUTPUT

The output produced by Analyze consists of a series of for-
matted monitor and user tables and the contents of registers
existing at the time of the crash. The time and date infor-
mation in the output page headings refer to the time at

which the crash occurred.

Some of the output tables are chain type displays. That is,

they are formed by starting at the head of a chained list

and outputting that list until the tail of the chain is reached.
If the tail and the last page in the chain do not agree, the

following message is output:

TAIL ERROR

If the count differs from the number of pages in the chain,
the following message is output:

COUNT ERROR

Examples of Analyze output with explanations of the infor-
mation printed are given in the figures on the next several
pages. In many cases the examples show only a portion of
the display. The examples show the following types of
displays:

Figure 39 - the contents of the registers at the time the
dump was taken.

Figure 40 - the output for trap and interrupt locations.
The trap and interrupt locations are those used
by the associated XPSD instructions and are
listed in Table 39.

Figure 41 the core page in which the trap occurred, if

a trap was the cause of the recovery.

Figure 42 - the user tables. This display includes the
tables associated with each user that has a
page count greater than zero. The meaning
and source of items in this display are defined
in Table 40.

Figure 43 - the user state chains which indicate the state
of each user in the system.

Figure 44

the contents of the swap tables. The meaning
of each location in the table is defined in
Table 41.

Figure 45 - the partition tables.  Table 42 defines the
heading in the partition tables display.

Figure 46 the contents of the processor tables. Table 43
defines the meanings of the headings in the

display.

Figure 47 - the monitor free page chain. The swapper
page chain is formatted in the same manner
as this figure. Usually there is no page chain
data output.
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Figure 48 - the user page chain display. This display Figure 59 = the resource allocation tables.
indicates which pages and how many pages
were being used by the various users resident Figure 60 - the AVR tables. Table 49 defines the head-
in core. ings used in the AVR tables display.
Figure 49 ~ the processor page chain display. This dis- Figure 61 - the contents of the incore error log buffers.
play indicates which pages and how many
pages were being used by the various pro~ Figure 62 = the symbiont tables. The headings used in
cessors resident in core. this display are defined in Table 50.
Figure 50 - the ALLYCAT buffer adjustment tables. The Figure 63 - the contents of the assigned CPOOLs and
headings used in this display are defined in corresponding SPOOLs.
Table 44.
Figure 64 = the monitor JIT contents.
Figure 51 = the actual physical memory allocation on a
page-by-page basis. This display is a com- Figure 65 -~ the current user's JIT.
posite picture of the displays in Figures 47,
48, and 49, plus the resident monitor and its Figure 66 = the current user's TSTACK. TSTACK headings
JIT, plus any unallocated pages. are defined in Table 51,
Figure 52 = the contents of any unallocated pages. Figure 67 - the current user's AJIT (additional JIT).
Figure 53 - the 1/O channel and device states. The dis- Figure 68 - the current user's context area.
play is separated into tables pertaining to
each logical channel. For each channel, Figure 69 - the current user's physical pages.
Analyze prints the channel information table
(CIT), the device control tables (DCT) for Figure 70 = the monitor root.
devices on the channel, and the user /O re-
quest queues on those devices. Table 45 de~ Figure 71 = the RBBAT recovery file, which includes ghost
fines the headings used in the display. communication buffers, the RBBAT environ~
ment, the RBBAT static data, and the RBBAT
Figure 54 - the free queue entries which are used to con- dynamic data. (Usually there is no dynamic
tain user 1/0O requests for 1/O devices de- data output.)
fined in Figure 53.
Figure 72 - the user identification. This display is a com-
Figure 55 - the channel information tables (CIT). posite of all JiTs in the MONDMP file.
Figure 56 - the device control tables (DCT). Table 46 Figure 73 - the patch file built by GHOST1 at system
defines the meaning of the headings used in boot time.
this display .
Figure 74 - the current inswap and outswap users' core (if
Figure 57 = the IOQ tables. Table 47 defines the mean=- any). (This figure has the same format as
ing for the headings used in the IOQ tables Figure 75.)
display.
Figure. 58 ~ the COC tables. This display includes the Figure 75 - the current incore users' core.
line table values for those lines having an
associated user (determined by a non-zero Figure 76 - the symbol map.
value in LB:UN). Table 48 defines the head-
ings used in the COC tables display. Figure 77 - the Table of Contents for the Analyze dump.
REGISTERS:

SCREECH CBDE: /t

SUB=CODE: 40

- - HONKTOR MAS TRAPFED »e
0 0000566C QUQC00043 00000002 00000000 000CQ057 00000000 00018CO0 00000UI2
8 00000000 0V007C33 00001108 O0O0003ESD 00000000 44444450 000VUOBO0 00001324
Figure 39. Registers Display
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TRAPS/INTERRUPTS

INTRPT COUNTENT  LAST PSD SAVED CURRENT CBNTENTS NAME 8F NaAME of NEw PSD
Lec 8F L8BC BY TR]S TRAP B8F TRAPPED CELL RECEIVER HANDLER 1S
Q40 OF AQO%9A VOQULILDS 10000000 03007¢04 N8PPSD NBPPGM J00CSCSE 17000000
041 CFAQU4AE VO0U0000 000000CO UNIMPRS UNIMP 00005C9C 17000000
042 CFAQU+3E €0CUCB3A (0000000 3520C00C STW STKLPSD STKUVF 00005C68 170000V0
Q43 GFAQO%A2 VOOU0D00 ©CO00000 FIX8VPS FIXUBVF 000UBC7E 17000000
Q44 (FAQO4A6 ULDOLVOOQ V0000000 FLTYFPSD FLTFLY 000C5C88 17c000U0
04S CFAQQO4AA AQEUL443 00000000 22200040 LI DECFFPSD DECFLY 00005C92 17000000
046 OFAQOD4Le UOOULLOOU 00000000 WDBGPSD WDBGPGM 00003BOL 17000000
047 CFAQI+C4 QO0UCO00 00000000 WDBGPSD WDBGPGM 00003B0D 17C0C0OV0
U48 GFAQU4BR €UCUL1A2 00000000 0410C3F0  CaLl CALIPSD CALILP 004C5C5H5 17000000
043 (FAQD4B6 VOCICED4 000000LD ED3000OD wD CalL2PSD CALZXXX 00405C3% 170000V0
U4A CFAQU4EA VOQLOOOU 000000CO CAL3PSD CAL3XXX 004CBC3F 17C000UC
U4B CFAQJ4BE OUQU0D00 00L00000 CAL4PSD CAL&XXX 00405C4#9 1730C000
N4C OFAQ210% VUOUOGOC 00000000 PARERPS PARITYE J00C371A 17000000
Q4D (FAQ2110 VUOULDO0 00VU000LO INSTXPS INSTXCP 00003783 17C00000
04E CFBQC4t« VOOVLDOO0 C0U00000 LEER2O C00004t9 07000000
050 GFAQU4FA UOQUOGOLl 00000001 PBWRON BEGINEN O0007FEE CU7CU0O0OUC
051 QFAQU4F2 VOQUOPO0 20000060 POWRBFF BEGINGF Q00C7FLA 07000010
356 CFAQO4EO VOOUOOOU 000000C0O PERPSD MEMPAR Q00C7FBA Q7(000UC
057 OFAQcll4 VUQOUOOOU 00000000 MEMFTPS MEMFAUL 000037A5 17000000
J58 CFAQI4DO LUOLUOOO 000U0000 CLK1PSD CLK1XXX 000CSC33 170000u0
059 CFAQO4D« VUOUD000 00000000 CLK2PSD CLkel J000558A 17C0GC0OV0
JO5A CPAQU4CE 200UZ2ED6 10000000 69802BD9 BCS CLK3pPSD CLOCK! 00007E4C 100C00VO0
058 0FAQQ4DC BUCUEDIU 00000000 D4F74040 CLK4PSD CLK4 000U3EF & 10000000
05C CF800492 300UB97E 10000000 6ABOSC8S BAL 1ePSD I8INT ooocs9Ce 17¢000u0
050 (FRQ049e 30005326 100000C0 6ABOSCIF BAL 8CPsD GCINT 000058BOB 17C0O00V0
ub0 OF BOU3SSE <€00U2xpA 10000000 64502BpA BpR ceiiIno cecle 000C2CA4 10C00Q01C
061 CFRBOUE30 200U2BDA 10000000 64502B8DA BDR 00000634 17000010
062 UF8QV628 SUCUCESF 00000000 682AC867 BLE COLINN 0000062C 17000010
Figure 40. Trap and Interrupt Display
Table 39. Trap and Interrupt Locations for XPSD Instructions
Location Location
Name Meaning of XPSD Name - Meaning of XPSD
NOPPSD Nonallowed operation trap X'40' CAL4PSD CAL4 instruction X'4B'
UNIMP Unimplemented instruction X'41" PONPSD Power on X'50'
trap
POFPSD Power off X'51
STKLPSD Stack overflow trap X 42
PERPSD Parity error X'56'
FIXOV Fixed-point arithmetic X'43'
overflow CLKI1PSD Counter 1 zero X'58'
FLTFPSD Floating-point fault X'44 CLK2pPSD Counter 2 zero X'59
DECFPSD Decimal arithmetic fault X'45' CLK3PSD Counter 3 zero X'5A!
WDOGPSD Watchdog timer runout X'46! CLK4pPSD Counter 4 zero X'5B'
ABRTPSD Unused trap location X'47 IOPSD Input/output interrupt X'5C!
CALI1PSD CAL] instruction X'48' OCPSD Control panel X'5D!
CAL2PSD CAL2 instruction X'49! COCINI1 COC input interrupt X'60'
CAL3PSD CAL3 instruction X'4A" COCOUTI COC output interrupt X'61
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1000 6RO0UD92D  JIpOBL4A  HA05004 DBR0BL4A 20300000 68201000 22EU000C BSE00003 eesveee o osee so0ssensscecdony

1008 3535027t 2033010C 32ECO003 68001C2A 60000027 F230000A 32500008 <209rF+EF  ceedsvenccovtesse 90slesssssrsone
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i1c28 #6Eg027t BOSEQ027E 6DJDO027 B2400C0a 3210000a F2300004 EBOV0O00B U00000D0 +9e5%5cea 0002 eseeselessYoovooss

lo3c 5C001l16% 0OUOODDOC 22201032 022000F) 0B20BC4A 35p6254C 221V000F Y2020002 eveeeseseevs®eeeless ss0Croosvcsny
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105s “08)FQ4U  4U40D3DT  404CH040  40%04040  404040F ! 0404040 «O4U40DL0 S0404040 0 (R i

16 4o40RINyU  wU40DBDY  CHD4CID2 (5404040 DJ47AE7E7 ET740C1C2 DODYEIE2 *040%0%0 WREMARE Mo XXX ARBRTS

1065 #OA2808U  SUSOR040  SOL0H0HD H0A0H04N 4040400  S040%0%0 SOFLFSF3  Y040s0N0 153

1o7¢ SCHIR0ONC SUS04UST S049CH040  40HDMTH0  406L40MC 40404040 00001098 96000008 seesccee

107 0038800 1600074 & 40404040 #0404040 404CH040 404064040 SOLUM0OS0 SO40%I40 eversoen

1090- 4TH0%0U  HUS0L040 40804040  #0404040 40604040 4C404C0  404US0D40  HOMVSCH0

12098 JL0U1(5% 96000008 (2033040 160007F8 4040F040 #0400307 #0%UA040 S0%0%040 evessevccerscnes U LF

lcAC 4ne08QF 1l COCSE24B  C(54KHOL5C 5C5CSC5C 5CSCS5C40 40404040 40408040 40404040 lIESeEvovcnnsnse
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10p8 “CU0%QeU  4U4D4040  H04040W0  40%0%0R0 00001076 96000008 0204A000 160007+8 sessvecrrsenreed

1UEC SL40P 04U @USDT307 40404040  w0404(40 #0404DF1 406408040 40GU4040 004040 0 (93 1

L3FCe #O40404U  SUSCHIN0 4044040  HJ404040 40404040 40408040 HOWUS0K0D %0804 040

1¢F8 WOUOUQUU SUMDUOM0  Y0UCHO4D 40404040 4040400  404040%0 000U108A 96000008 sesevees

110¢ 0207180u  160QQ7F8  4Q4QF Q40  4040D3D7 40404080 40404040 SOMUSOFL 40404040 evseeee8 0 LP 1

1118+ CO4USONU  HUMGH040  40(wDAC Q404040 40404040 40404080 40404040 40404040

112¢ go0ullee 36000574 12330800 1600028C 4okoFp80 40400307 4p80s040 0809040 esecsrsseesteees LF

i1es 4C4040F 1 4U404040 40404040 40404040  404CH040 40404040 4040UU0OA0 40404040 1

1138 4CYH0404U0  SUH0A04C  904CH048D 40408080 4CH04040 40404040 4040UN0CH0 40404040

1143 40404040  AU4040%40 00000000 96000574 12020800 1600028C CSD740F2 F76B407D eveesstecsssrcecEP 27,
Figure 41. Trap Page Display

USER TABLESS

USER ST BL FL FLG FLG2 JIT SWP1 HJIT AJIT PCT ACP APR APHB ASP DB 8v TS MF

43 SOBN 0 57 90 O 53 0 0 1296 1 E o] 0 0 0 0 C o]

97 SON 43 0 90 0 F3 0 0 1324 1 E 0 0 0 0 0 o] o)

51 sce™ se 0 301 0O 55 0 C80 C50 2a B 18 w7 0 Cc 0 C 0

56 SCem 51 211 0 BE 0 110C 0 F A 16 0 0 0 0 0 o}

3C scy 0 0 301 8 CA 0 E1A E18 3¢ B 18 4l 0 0 0 0 o]

e SA C 0 0 8 5€ 0 4 0 3 o] D 0 0 o 0 o] 0

3 Sw 37 c 0 8 F1 0 Coo 0 17 0 0 0 0 o) 0 c -0

4 Sw 0 (] 1000 O_ A9 1 16 14 14 C 1A 0 0 0 8 0 0

6 SwW 4 37 0 is Co 0 OiE DIC F 0 0 0 0 0 8 0 0

C SA 3 2 o] 8 BF Q 139A 0 o A o] 0 o] 0 8 o] 0

37 SwW 6 3 0 8 08 0 CAE © 9 A 0 0 o] 0 8 0 0

it Sslec o 0 201 o0 43 o] CCo CBe 1@ A 19 3F 0 0 0 0 0

1? STOBO 0 3F 0 8 CA 0 FOE FoOC 23 A 16 9] 0 0 0 o] o]

et STeBO 3F 0 0 8 48 0 1632 1630 E A 15 0 0 (o] 0 0 0

3f sTeB0 ;9 eE 0 8 79 Q 158C 158A 20 A o} (o] 0 0 o 0 0

22 STl9 30 e Q 8 SD 0 026 D2 20 A it 36 o} o] 0 0 0

30 STI® ¢ ee 0 8 Fé 0 1594 1592 10 A 15 0 0 0 o} o] 0

44 STI8 22 0 0 8 6A 0 108 ¢ 11 A 0 0 0 0 0 0 0
Figure 42. User Tables Display
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Table 40. User Table Headings

Heading | Source Meaning Heading | Source Meaning
USER - Internal user number, PCT UB:PCT User's page count.
ST UB:US User's state. ACP UB:ACP Number of associated command
processor.
BL UB:BL Link to previous user in same
state. APR UB:APR Number of associated pro=
cessor's root.
FL UB:FL Link to next user in same state.
APO UB:APO Number of associated pro-
FLG UH:FLG | User's flags. cessor's overlay.
FLG2 UH:FLG2 | Exit control bits, miscellaneous ASP UB:ASP Number of associated special
control flags. processor.
JIT UB:JIT Physical page address of user's JIT. DB UB:DB Number of associated debugger.
SWPI - Swap table index. ov UB:OV Number of associated overlay.
HJIT UH:JIT Track/sector address on the TS UB:TS Time remaining to user from
swapping RAD of user's JIT. last quantum.
AJIT UH:AJIT | Track/sector address of user's MF UB:MF Number of I/O events
additional JIT. outstanding.
USER STATE CHAINS}
STATE ST8B HEAD 7 TAIL
STATE SGA HEAD & > 2 > 3 TAIL
STATE SQF! HEAD 8 TAIL
STATE EICEC HEAD 8 > 9 » A3y B > C>D>E>F > 10>
11 > 12 > 13 > 14 > (8 > 14 > 17 > 18 >
19 > 1A > 1B > 1C > 10 > 1E > {F > 20 >
21 > 22 > 23 > 24 > 2% >» 24 > 27 > 28 >
29 > 6 TAIL
Figure 43. User State Chains Display
SwAP TABLES:
S:SIk=2¢BO SiHlR=] S:SirsQ #SWAPSDEVsO
-Si1CUN=3C SiISUN=gQ s:iCulssle S:IDLFe229
SHIBSNs (
SHINPs O
SBiFPNs  C
MiSWAPC M3;SDl  MbiSFC MBIwRTRY MiICLBGN MR CLEND
2F0 7 3 5 122 1256
1FQ 6 5 5 10200 FFFF8148
Figure 44. Swap Tables Display
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Table 41,

Swap Table Terms

Loggtion Meaning Locatien Meaning
S:5IR Swap in requests posted. SB:NP Number of in-swap processors.
S:HIR High priority requests posted, SB:PNL In-swap processor numbers.
S:Sip Swap~in progress flag. SB:FPM Number of freed processers.
#SWAPSDEV Interrupt bypass count. SB:FPL List of freed processors.
S:CUN Current user number. M:SWAPD Address of swap device.
$:ISUN In-swap user number. MB:SDI DCT index,

CUIL LCount of 1 i .
S:«Culs Count of users in system MB:SFC Swap function code,
S:IDLF idle flag.

MB:#RTRY Retry caunt,
SB:OSN Number of out~swap users.
$B-OSUL Out~swap user list. M:CLBGN Begnnnfng of current com-
mand list.
S:BECL Beginning and end command list
for each outswap user. MH:CLEND End of current command list.

PARTITION TABLES

# ACCOUNT USR FLu wh T6L CUR TL Ty  SID

1 v FFrrF8O00 1388 11 1 138 138 0

e $BCHSGEN 3C 2000 FAQ 0 3 0 12C 282

3 c 0 FAS 11 ] o] iE 0

4 G 0 tAQ A L] e} 1€ 0

5 IAQCSGEM S1 2000 FAQ 1IE i2 o 3g7 263

6 G 0 FAQ “8 10 0 3e7 0

7 C 0 tAg 27 2 o] 3e7 0

8 C 0 FAQ 53 7 0 A 0

9 0 0 FAQ 4o 8 0 A 0

A o] 0 FAQ i B 0 A 0

B 0 0 kAQ 13 ] o A 0

C 0 0 FAQ 4A 6 o) A 0

b 0 0 rAQ 0 0 0 A 0

£ 0 0 FAg 10 1 0 A 0

F 0 0 kAQ 1 0 Q A 0

10 0 o] FAQ 0 0 o} A 0
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Table 42. Partition Tables Headings

Heading Source Meaning
# Calculated Index to partition tables.
ACCOUNT PLD:ACT Current running account.
USR PLB:USR Number of users in partition.
FLG PLH:FLG Partition control flags.
QN PLH:QN Quantum time of partition.
TOL PLH:TOL Total jobs run in this partition.
CUR PLH:CUR Current jobs selected in this partition.
TL PLH:TL Lower time limit.
TU PLH:TU Upper time limit.
SID PLH:SID System ID.
PROCESSOR TABLES!
P8 PINAME HPP pr PSL DSZ D0OcBSZ PDA COA uc LNK  PVYA  HVA PCcs Dc# SA TCS
1 KEYIN 9] FC ] o] 0 114 114 0 0 «0 [3-} 0 0 00008056 0QQ00000
e LOLNK C Ce 2 0 o] 110 110 o] 0 0 42 0 0 00008035 00000000
3 DEBUG [¢] “u 4 Q o] 108 108 0 0 40 L3 Q o 0C008000 000CQOVO
“ LTApE 9] B3 S 0 0 Do 0o 0 0 0 45 0 0 00008000 00000000
5 QPEN Q 93 6 0 0 Cé4 Ce 0 0 «0 46 o] 0 C0008000 000C00L0
? CLost C 51 6 0 ] 88 B8 0 0 0 46 o] 0 00008000 00000C0VO
7 MuL C 56 ) 0 o AE AE 0 o} 40 45 0 0 0GoOB0UQ Q200000
8 MISOvV ¢ 53 S 0 0 Ad A4 o] 0 4Q 45 0 0 00008000 0Q20000V0
9 18DTYPR @ 45 3 ) 0 9t 9E 0 0 49 43 ¢ 0 0000%000 000000V0
A TEL 0 Fe 9 o] 0 233 ] o] 0 £l EA o] 0 CcColL20C 000C0000
1) cCcl o) ob F 2 2 28C 250 0 0 62 71 0 0 8A00LSFC 00000000
C GHBSTY o] D3 A 1A 2 8A 280 0 o} 7A 84 0 0 8900r4CC 002000V0
L ALLOCAT ¢ L3 1 D o] 22 8 0 0 60 6t 0 0 COCOVAOQOC 000000V0
3 LBGON C 8¢ 5 3 1 -5 280 0 0 63 68 o] 0 8FQ0L633 000C00V0
F LINK [¢] Ae 7 1 1 2Ce ace o] 0 El £8 o] o] «801CFL2 000000V0
10 DELTA 0 D& 8 1 0 304 302 0 o] el E9 o] 0 6001868 00000000
11 :POO C 0 la 0 [¢] 314 o] 0 o] £l Fo 0 0 50000000 00000000
12 P11l Q 8A A Q 0 33C 9] 0 Q [ (2] o] o] 50000060 ©0QQ0000ULO
13 LOEV 0 0 e 1 b 382 350 0 o] 61 63 0 o] 80000285 00000000
1l EDIT < 8/ 7 3 1 38t 386 o] [¢] 63 6A 0 0 0000L60C 0000COUVO
15 PCL ] “r 10 2 2 3As 39C [o] 0 62 72 0 0 0000L40C 00000000
16 OdASIC AD 7o 14 L 1 3Ce 3C4 } 0 64 78 0 0 0000L0&3 000CC0oL0
17 METASYM C 33 3 4 2 430 “24 o] 43 64 75 o] 0 gcooL8e2 000oCoUVO
18 LBADER 95 3o 1 1 1 4SE 49A 2 40 61 68 0 [ G800L100 00000000
19 FHERY “8 Fr 7 4 2 51A SOE 1 30 64 78 0 0 COO0CELID 000000V
1A FILL C TA 7 6 2 SAC 59C 0 Q 66 60 0 o $800CCOC  0000COVO
18 RUNNER o] B/ e 1 b SBE S8A 0 Q £l E3 0 ] c001¢20C 00000000
1C BATCh 0 78 2 6 1 500 5C2 0 0 66 68 0 0 0000CCé6 0000000L0
10 TexT o] 114 14 3 1 60A 602 0 Q 63 77 c ] CO000CE0F  Q000COUD
1€ APL C 74 13 3 2 63C 632 ¢ 3B 63 7F ¢ ¢ G000L206 00006COUD
1F  LRSP [¢] 0 ] 2 1 6BA 684 o] [¢] 62 68 0 0 0800L#(S 000COOUVO

Figure 46. Processor Tables Display
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Table 43. Processor Table Headings

Heading Source Meaning

HPP PB:HPP Head of processor's physical page chain.
P:NAME P:NAME Processor name. |

TPP PB:TPP Tail of processor's physical page chain.
p# - Processor index number,

PSZ PB:PSZ Processor's procedure size in pages.

pC# pB.pCt Procedure cylinder number.

DsZ PB:DSZ Processor's initial data size in pages.
oct PB:DC# Data cylinder number.

DCBSZ PB:DCBSZ Size in pages of DCB area.

PDA PH:PDA Disk address of procedure.

DDA PH:DDA Disk address of data and DCBs.

uc P8.UC Use count on processor.

LINK PB:LNK First overlay number for this processor.
PVA PB:PVA Virtual page address of the processor's procedure.
HVA PB:HVA First page available to the processor.

SA P:TCB Starting address and flags.

TCB P.TCB TCB address.

MONITOR (FREE) PALE CHAING

rEAV 69 > CC > D8 > (1 TAL
TAlL C1
COUNT «

Figure 47. Monitor Free Page Chain Display
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USER PAGE CHAINS:
USER#NIE MEAL AL
TAlL &3
COBUNT 12
USERwm3C HEAV cY

TalL CA
COUNT 3k

USER#®S1 HEAD E7

TAlIL S5
COUNT 24

USER#S56 ~ HEAV ct

TAlL Bt
COUNT F

> E5 » 73
> 90 » 7F
> 43 TAIL
> DF > A2
> 91 > Beé
> “E > 65
> AA > 86
> D9 > 68
> 96 > 52
>C“>FE
> 61 >» 53
> 41 > F7
> 9F > sC
> 4C > A3
> 6A > B4
> Al > Ba4
> 55 TAlL
> AB > D6
. » FA > 78

> A5 > cO > 49 > 89 > 4B
> (5 > A9 > 59 > EB > AC
> F8 > A8 > 66 > 5D > 60
> EC > F2 > 98 > B3 > 45
> 72 > 58 > 64 > 8D > DB
> EF > DC > 62 > 5B > S5}
» ED > FC » S0 » 8C > 92
> 93 > 81 > CA TAIL

> Fé > 3C » F9 > B5 > 99
> V0 » FB > 75 » 8F > A6
> 4D > D7 > 78 > F3 > 8
> 9 > 77 > 82 > C7 > 8D
> DE > £ > B7 > 54 > Fi

> 68 > TE > 74 > 63 > 79
> 85 > EA > E2 > BE TAlL

VVVVVVYyY

vV VvV Vv Yy

Figure 48. User Page Chains Display

PROCESSOR PAGE CHAINS:

BASIC#l6 HEAU AU
32

A7

TAlL 76

COBUNT 14

LBADERS18 HEAD 95
TAlL 95
COUNT

FURT#19 HEAY 48
TAlL Fr
COUNT 7

PASS3F#3F HEAD E9
Talbl D1
COUNT 7

HEAV 6t
TAlL Eo
CBUNT &

PSimal

FINma? HEAVL D3
TAlL 94
CBUNT 6

> 4F > BO
> AQ > 4A
> 8C > C2

TAlL

> 44 > (B

> CD > SA

> 7A > E3

> 83 > 8A > E8 > 6F > A4
> 57 > SE » 9t > BF » FS

> 76 TAIL

> 7C > D4 > E& > FF TAIL

> 87 > DA > AF >» D1 TAIL

> 88 > 70 > E6 TAIL

> US > 67 > 94 TAIL

Figure 49.

Processor Page Chain Display
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ALLYCAT TABLES:
TOP BOTTOM WORDCNT TEMPBOT BUFLAGS ADJSTCNT GRANULES AVAIL

RAD 49 21 28 21 0 0 1280
PACK 7 42 ‘ 45 42 0 0 8ECE
SYMB 82 9 39 39 0 0 73D
cYL 0 0 o 0 9006 0 0

Figure 50. ALLYCAT Buffer Adjustment Tables Display

Table 44. ALLYCAT Headings

Heading Meaning

TOP Top index into buffer.

BOTTOM Bottom index into buffer.

WORDCNT Number of disk addresses in buffer.

TEMPBOT Set if ALLYCAT changing buffer.

BUFLAGS Bit 0 = HGP empty, Bit 1 = buffer just filled, Bit 2 = buffer just emptied.
ADJSTCNT Number of entries manipulated by ALLYCAT; may be either positive or negative.
GRANULES AVAIL Total number of granules/cylinders remaining in system (in hexadecimal notation).

PHRYS|CAL Mg MBRY ALLDCATION:
o] 1 2 3 “ 3 ] 7 8 9 A [} 9 i 0 3 F
0 CPev CPev LFev Py CFe¥  C(Pev CPev CPev CPev CPev CPeV CPey CPey CPev (Pey LPev
1 Cpev Cp=v ey Cp=v CpeV CPev Cpev CpeV Cpev Cpev Cpev Cpev Crev Cpev Cpey CreV
2 CPev cP=V LPeV CPeV CPev CPeV CPeVv CPeV CPReV CPev CPev cPev CPev CPwyv CRev CPeV
3 CPeV CPev CHeV PV CPaV CPaV CPav CPeV CPeV CPeV CPev CPev Crev CPayv CPey CFaV
o CReyv  ywmil Usit  UslE P19 U#3C  JIT U#sl  P#19  Us3C  Pete UR3C Uns) Ussy ur3C  Pege
2 us 3C L F19 CLES u#r3C VILD] uss | Ue3C Pas6 us3C un3C Ps3f VL k19 usse us3C P#16 4]
6 ux3C us3C PLEIS Ufse Js3c us3C u#3C Pey7 Urse FREE Urgl ussC usrsl us3C Pa4l PRLs
7 Payl Payl ve 3l usiE Jss e Usg | Paie usgl uss i [V I°Y Pay? [VE 1YY PR19 U#LE Ushe umiE
8  ur3C ur3l urs g Pe1e U5y usse  ye3C Po3F Poay Us3C  Pege UMby us3l  u#3C eNDe ussy
o9 UnlE Je3C sl ussC Pas? Pe18 Usit M 1.3} UsiE veSt "7 13 us3C UsS1 ussy Pelé [V 1
A P#16  uUmdl Va3l ussy Pa16 ve3C  UusS) Pret6  U»3C ur3C v 3C usse  ua3l PRi6 Usle P#3F
] Pal6 um it re1o unr3C Jasl ussy ve3C 7 1 3§ UriE UslE UsiE us3C (23] y#sy 7111 we16
C Us3C FREE reio v#3C ye3e vs3C FLE[S Lesi "LL}] Va3 Jrac peLY FREL Po3F *7 111 "L 9
v "L 1} LED usit Poe7  Pel9  PEeT  UsSe *1.1- 3 FREE us3IC  PaYF Us3C  Ve3L eNge usSy v?3C
£ URIE  UsSL  uese  Pae?  Pa19  UsiE  Pesl  UsSL  Ps16  P3F  Je56  ys3C  us3C  use3C  URLE  U#3C
F ueht [} L} el L1} usie PoL6 [V 1} usrsy ue3c ('L 1 3% usse (V1 139 us3L USLE ("7 k [d (2% ]

Figure 51. Physical Memory Allocation Display
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UNALLUCATED PAGES:

1/8  CHANNEL 6
CIT3 CIT4 CITS

PAGE#DD
1¥A00 0000C000 QUB54002 F14QFO0C3 C4CIFRen «40h0eQF4 FOFWFOF4 FOFSFOM0 “OFSFQF® seeeee of OLDCS 4404080 404
18AQ8 FOCor2CD FRugu0Cé F2C6F4CI FICHFS4Q 40CEFLCE FIFAFOF& FO04040 “OF4FQOFS  OF2e2 F2F4L3ES FeklaQe0 “04
18ALC FOF“FOF% FU4040UCh FPRCAFCCO FOLCEF240 “OFQFOF2 C3ICIFICH FTa040Ce FPOCOFHLE Q@040 FBF2r6F2 002CCICT7 FOFSF
luAls F3C6F 140  40%Q405C 40«04040 404QF2E2 F2F4CIES FA4F140€0 40804040 FEF2FEF2 3FY - 2S24Cv4) 8262
18A20 4B48C1D7 FQFSF3F1  SCeQ4Q4) 0400085 (Q6044R4B  4#BLOFOC3 CAaCHFO40 404040C6 seAPOSIte secvsse OCODO F
18205 F7CoF3C6  F1C6FB4g «wqCoF7Ch F3C6F L6 FTaguplé FOCEFICE FTCOF34g #QF4roF4 T7P3F1FRB FZr3FQF7 FQF)IF7F3 404
18A3C POF4FOF% FQ404040 “OF4FOF4 FOF4FOFe FOM04QF& FOF4FOPY4 FOF4FO40 40L6P2CS 04Q%0 40404040 M0404040 F2¢
1HA38 F2Cor2Co F44Qa4yC3 FICOFOCE FuCOFL4) 040405C FTIFIFIFB FT7FIFQF7 FOF1F7F3 2+2r4 C3ESP4FY «731873070173
18A4g 40404040  YU%0%0%0 40404040 FRE2F2F4 (C3ESFWF{ SC4p40%0 40400085 06044B4E 2S24Cvéete ceveee
1dass 4BeQFOCI CHCuF840 404040F« FOF4FCF4 FOF4FQO4Q 4OFWFOF4 FOUCOF8C6 F24040C6 o 0(DLB 40404040 WOM0OFBF2 ¢
18A50 FOCOF4FU  FOUFIC340 40CIFLCe FTCOFOCS FS4C4040 40C6F3CE FICObF7Cc6  F34040C6 6F4003C (ClU7FOFS F3FL1F7F3 ¢
1858 F1Cok8C6 F/C6F340 “OC6FOCH FT7C6FILE6 FLaC4oCé F7COFIF4 FOFSFOL0 4040405C 1r8r7F3 FQF7FQFY FIF34040 .
18A60 40404040 4UNQFBF2 F6F4sb4d CID7FQFS F3FLIF7F3 FIFBF7#3 FOF7FOF)  P7F 34040 8264¢9AP0531731873070173
18A68 SCAQ40%U  “U4000BS (Q6pu4b43 4RMOFGC3 CH4CSFO4C  404040F4 FOF4FOF4 FOF4FCAD @ esesecre QOCOEO 40404040
1BA70 woF wkoF @ FykeFQF 4  FQoug4oFs FQF4FOC6 FRC5F240 4oC6F2C6 F4CIFICS PS4Q4040 “QUQ4Q40  MQ4QF2EZ2 F2FeC3ES
18A78 «oCbF4CO FLlraFQPa  FOouQeQFe FOFWFQOFW FOFAFQM0  40C6FBCE F2COF6CE FPA4&QUQFD  FUFL14040 40404040 FBF2F6FA
1B8AB0 FCFLL3C3 FLlCeF740 <4040405C 40404040 40404040 W0LOF2E2 F2F%C3ES PWFL4040 01CL1D7 . 2S24CV4el
18A8S 4404040 FBF2F6F4  4B4HCID7 SCeQu040 40400085 06Qu44B4B 4B4UFOC3 C4CSFB40 826401AFg ssseves OCDES
1BAIQ “04040CD FULoFSC6 FICEFL140 4nCEFTCE F3IC6FICE FB4Q40C6 FICOF3CH FOLEE 740 FPOFSFE3FL F7F3r1r8 F7F3F0F7
18A98 wOC6FQCE FILlCOF7CAh F3404904y YOFWFQF4 FOF4FQFG  FOWQ40OF4 FOF4FQFe FOF 4FQu0 POFLFTIFI 4Q4Q4U%0 40404040
L1BAAC “(FeFOF4 FUF4FOF4 FO0O4040C6 FRCSF2C6 F2C6F440 4040405C FOFSF3FL F7F3F1F8 40404040 Pr2E2Fr2F% +05317318
1BAA8 PIR3RF 7 BQFLFIF3 40404040 “n%0404%0 40404p%0 F2E2F2k4  SChy4p4r  “0%00085 73070173 2S24s .
1BAEy p6Qe4B4n  4o4nFQL3  C4COFQO4) “Q4040C3 F3CEFSCE FUCEF140 UoF4FoF4 FPOF4FQOF 4 eeeee OCDFQ C3LOFUFY  wgupupe
18ABs FO4U4OF% FOUC3F2C3 F3C6F240 “OCO6FOCE FOFCFOFL (3404080 WOCIFICH F7CO6F0OCEG O «0C2C3F2 FOFQOOUIC C1D7FOF
1uAlQ Fowoeole FUCHFOLSL FOCEFOWD OCHFQOCE FBCOFTICSE F34040C6 FOCOF7Ce FOC6F140 O FOFOFOFO FOFBFIF3 FQF7FOF)
LUALS ©Cegu05L CSESF4F1 40404040 “QC2C3F2 FOF(4B4B CIDIFQFQ FOFUFOFQ FPOFEF7F3 . *Cvel BC200+ ¢ APQCOO000873
“1BADO FoF7roF 1 SLucap4g 40400085 0604484B SCepFaC3 CCEFBaQ  4p4Q40C6 FTCEF3F4 o701 evevees OCUFB b IF 34
1bALS FoFeb ey WuF4FQF 4 FQF4FQFe  FoeQegFs FOFWFQFd  FOF4FQ40 WOF4FQOF4 POLOFRLDY (80 4QepsQ%0 4040%04y 4p%QF2E
1OARD FEeU%04y “ULBF2L6 FUCIFICH FS4Q40CE FUCOFIFE FOFWFQ40 4“OF4FQF4 POF4FOL3 2 F2FaC3ED FaF 14040 0%040C
1BALS FouQuold F3ILeF2Ce FOCOF64 4040405C FTIF34080 404040%0 40404040 “0%0F2E2 2 (3F2FQF6 *73 2s
Figure 52, Unallocated Pages Display
176 CHANNEL/DEVICE STATES:
1768 CHANNEL 1
CITa CIT4 CITS
0 o] 0 o
DEVICE ADDR CX 8lvIs BPWXKCSE X Al8 TOV
TYAOL 1 1 11000000 Q0010000 5 00100001 0000108D00000000C
1/8 CHANNEL 2
CIT3 CIT4 CITS
0 0 0 . ‘
DEVICE ADDR X 8IUTS BPwXKCSB WX Al8 TOV
LPAQ2 2 2 10000000 00010000 5 00900002 000010B600800000
1/8 CHANNEL 3
CIT3 CIT4 CITS
0 G 0
DEVICE ADLR Cx @juls BPwXKCSB GX A1b TOV
LPAQF F 3 190000V00 00010000 3 0090000F 0000108900800000
I1/78 (CHANNEL &
CIT3 ClTe CITS
0 0 0
DEVICE ADDR CX 91IUTS BPWXKCS3 WX ALO TOV
CRAO3 3 4 01000000 00010000 F 00900003 000010900080003C
178 CHANNEL 5
CIT3 CIT4 CITS
0 0 0
DEVICE ADCR ¢X BlULIS BPWXKCSB @X AlG 1OV
CPAQ4 L) S 10000000 00010000 1 Q1000004 00001039400000000

Figure 53. 1/O Channel and Device States Display
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Table 45. 1/0O Table Headings

Heading Meaning Heading Meaning
CIT3-5 Channel Information Tables 3=5 BPWXKCSB From DECT5 ~ Set bits indicdte:
DEVIGE yyndd for this device B  Device busy
P Clean-up pending
ADDR Hardware address W Wait until done
X  Data transfer
CX Channel index K Wait for key~in
C  Control task
OIDTS From DCT3 - Set bits indicate: S SIO while manual
O output B BIN mode
! input QX 1/0 queue index
D down
T timed out AIO Last AIO status
S SIO reject DV Last TDV stafus
FREE QUEUE ENTRYS!
@l G2 93 G4 QS @6 g7 4@ G9 Q10 Q11 312 @13 Glé Q15
01 0 0 0 o 12 6EC00 400 A FF IFF7F02 7¢90 FA O
0O S 80 C 0 22013086 A 48000 800 3 3 D060000 © FE LE
O &t 80 C 0 0© 7 47400 400 A A BQ3000U 7CS0 FA O
0 12 800 0 0 7 b7OQO 400 A A 13210000 7C90 FA O
O i1c& 1 7 o 11 60800 800 A A 11EQQO02 6946 FE O
1 0O 801 t o A 32300 800 A A DO6000OC 69As FE O
0 C 80 0 5 22vididrEt 11 80000850 2 A A 430004 0 Fe 3F
0O 14« 80 C 0 o0 6 40000091 1 0 0 3525 353E ico
E &« &C 0 S5 9trl(- 17 7C000 800 A A 9D060C 0 FE 56
S B 80 0 5 220008/C 11 800Q082A 2 8 8 17eEQ700 O Fg 3C
0 15 80 C S 220lkEte 17 8000c8B2 2 8 8 H10A00 0 FE 1E
0 7 80 ¢ 5 220lkkEte 17 8000082A 2 8 8 500701 ] FE 1E
0O 17 801 7 2evlloLé 17 2F800 800 8 8 681103 0O FE 3C
0 11 80 {1 7 2svligke §7 34000 800 8 8 681105 0 FE 3C
0 16 80 0 0 O 6 40008BY0 1 0 0 3525 353E 10 0
0O 6 8ocCc 0 o 6 400CD6EDC 1 0 0 3525 353€ 10 ¢
O F 81 1 o D 53000 800 30 30 2 DeacC FE FF
0O A 80 ¢ 0 O 7 20400 400 A A 14ES0000 7C90 FA O
7 2 801 1 o D 5C800 800 30 30 3 1942C FE FF
12 138, 1 1 o D 788Q0 800 30 3C 0 1942C FE FF
14 8 80 1 7 40li92A 13 20800 800 A A 190C04 o] FE 18
0 9 8t 7 o 17 30800 800 A A 360009 69as FE ©
0 1B&8 1 7 o0 17 348060 800 A A 360EQ6 6948 FE ©
0 190 ¢v 0 0O 0 0© 0 0 0 0 G 0 o
Q ¢ 0 O 0 © 0 0 0 0o 0 90 0 Q ¢
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Figure 54. Free Queue Entries Display




20:50 SEP 27.'73 SITE IDs7€ VERSION:AQO FlLEwns PAGE#27

CHANNEL INFERMATIUN TABLE!

CHANNEL INFBRMAT [N

¥ 1 2 3 4 9 6

00 00 00 00 00 0OV 00
Q0 00 00 00 VU 00U 00
00 0C 00 Q00 VO 0V 00
00 0C 00 G0 VO QU 00
00 00 00 00 VUV QU 00
00 0C 00 VO VO 00 00
00 00 00 00 VO QU 00
00 00 00 00 VUV QU 00
00 00 00 G0 QU Q0 00
00 00 cO 00 OV QU 00

Figure 55. Channe! Information Table Display

DevICE CONTRBL Taolkps:

» 1 1A 1P ¢ 3 5 6 ’ -] 9 10 11 12 13K *e>13 j4 1> 17 1& 19 20 21 ee2 23
¥ DEV PRI ALY Cl LY TY ST Qs COwAD INITE CLENE ODAC TIMESUT AlB/18S TOV STATUS VE IS HAND 18 ACIT LP TYPE LP DISP

e Sem eme @8e TT ©T e Pe e CPNCe AUELS SECSE COs TPPEEes CPEPETET PePuNLEST I PRNER Tn #F cCsuew TE Neas w® seee e sess

01 001 CCt 001 Ul CVU TY 10 05 D2ila 0294 029%0 5F6 0000883 30100001 OOUO108D 00000000 VO QU 00000 L4 0C3C 20 1(00 0O 0000
02 003 003 0C3 V% «0 CR 10 OF 02120 0299F 02949 008 0000039 00900003 00001090 VOB00C3C UG OU 00NGC VI 003G 20 008D GO 0CO0C
03 004 004 0C% ud 8U CP 10 01 02122 02AE2 02816 186 0000460 01000004 OOUO1094 00000000 LO OV 0J100 vl 0G3C 20 1C00 0O 00OC
0% 002 002 0C2 V2 4V LP 10 05 0216C 029DC 029ED 5C4 0000886 00900002 COVOL0B6 OOB00CLO UD OV 0030U U1 0030 20 1C80 CO 0000
05 QOF COF QOF V3 8V LP 10 03 Q2172 0290C 029€0 780 0000886 0090000F. 00V01089 00800000 VO OU 00300 U1 0030 20 1(80 00 0000V
06 1Fy 1FG 1FO V& CU DC 10 03 02178 02982 029a4 623 0000886 001001F0 00V0122C 00000000 LO OU 000GY Ul 0030 20 1000 01 0000
07 2F0Q 2F0 2F0 U/ CU OC 10 05 0217¢ 02982 02934 QA2 0000886 001002F0 00U030CO 00000000 VO OU 00NCV U1 0030 20 1C00 02 0003
o8 2F1 2F1 2F1 U/ Cu DC 10 01 02184 (02982 02984 ASE 0000886 001002F1 000010C3 00000000 UO OU 00000 Ll 0uv30 20 1C0D 02 0010
C9 2F2 2F2 2r2 u/ CVU OC 10 01 0218A 02982 02984 6E8 0000886 001002F2 00VQ10CE6 00000000 UO QU 00700 vl GUL3L 20 1C00 U2 0018
OA 2F3.2F3 2F3 9/ CU DC 10 01 02190 02382 02984 ?7C0 0000886 001002F3 000010C9 00000000 VO QU 00000 vl 0U30 20 31C00 G2 0020
o8 2F4 2F4 2F4 y/ CU DC 10 OE 02196 02382 02934 21E 0000886 001002F% 000010CC 00000GO0 VWO OU OLOOO L1 0030 20 1C00 V2 0028
OC 080 C8C 080 U8 CU 9T 00 12 0219C 02830 02837 2A0 0000620 40000080 OOVOIOCE 44000001 UO OV 00A0O 1E 0C30 20 1COO VO 00O
CL 081 81 vel UB CU 9T 00 OC DélAé 02830 02837 150 000C1IDD 40000081 COUQIODA 44000001 LD UU 00400 1E 0030 2U 1C0C L0 0000
Ok 082 €82 082 v& CU 9T 00 00 021AC 02830 02837 000 0000000 0000000V 00VOOCO0O OCLOOCUO VO OU 003CHL LO 0COL 00 0CO% V0 000U
OF 083 Co3 083 UB CU 9T 00 12 V21v4 02830 02837 SE6 00001EC 40000083 00UOI0DA 44000001 VO QUL 00ACC 1t 003G 20U 1C00 VO 000G
10 V8% C4% 084 LB CU 9T 00 00 021BC 02830 02837 000 0000000 00000000 00VO0000 00000CO0 0O QU 00000 WO VOOL LU 0COO0 0O 0000
11 OEO CLO VeQ V& Cu DP 10 12 021C4 02878 02B9F CDC 0000886 041000E0 OOUOL0E2 04000000 VO OU 00103 w1 0030 20 1C00 U3 0030
1 OEl (Bl JB1 08 CU OP 00 03 021UQ 02B78 Q2B9F 786 0000887 040800E!l OOVOIOES 24000000 00 QU 00905 vl 0070 20 1800 03 0038
13 QE2 CE2 Qee 9B Cu DP 1 03 021uUC 02B78 02B3F 730 0000886 0#1000€2 QOVOLOEE 04000000 ULO OU 00200 Ul 0C30 20 1C00 03 0040
14 D0E3 Ck3 ue3 U8 CU CP 10 12 021E8 02878 02B9F 764 0000884 041000E3 OQUO10F4 04000000 LO OV 003GO Ul Q030 20 1C00 03 OCe
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18 001 ¢D1 ubl U8 Cu DP 10 03 J2218 02C0% 02C28 288 (0000886 00100001 00V0110C QO000CVO VO OU 00000 Ul VO3C 2v 1C00 05 0068
19 010 C10 010 V¥ CVU ME 00 00 02224 Q2C83 02C88 Q00 0000000 00000000 00000000 00000000 VO QU 00000 LO 0GOC 00 0COO VO 0000
1A U1l Cl1 011 VY Cu ME OC 00 0222A 02C8%3 02C88 000 0000000 00000000 0OUOOOOO COVOLLLO VO QU 00000 VO 0DOD LU 0COO OO 000U

Figure 56. Device Control Tables Display
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Table 46. Device Control Table Headings

Heading Meaning ‘ Heading Meaning
# DCT number. DAC Device activity counter.
DEV Active 1/O address. TIMEQUT Value to match against I/0O
clock.
PRI Primary I/O address.
AIQ/10S AIO status word.
ALT Alternate 1/0O address.
TDV STATUS TDV status doubleword.
Cl Channel (CIT) index.
DE Dedicated device flag.
LG 1/O legality:
IS 7446 table.
11 =in and out
HAND Handler function flags (first
10 = out only 8 bi . .
its contain retry function
01 =in only code; the second 8 bits con-
tain the follow on code).
TY Type mnemonic.
TO 7446 flags.
ST State of device.
ACIT Alternate CIT index.
Qf 10Q index.
LP 744¢ flags.
mmand doubleword address
CDWAD Command douy . TYPE 7446 flags.
(WA resolution).
DP Disk flag.
INITE Handler preprocessor word address.
DISP Heading Granule Pool (HGP)
CLENE Handler postprocessor word address. displacement if disk.
18Q TaBLES:
1 2 7 3 4 5 6 6 8 9 10 11 12 13<e=- -e>1d 14 15
# OAK FWD UCT# & MNE STAT FCN CYDS DC3AD BUF/TIM/COW NRA NRT RAD AD E A AUK E A INFE PRIG yUSER
01 00 U3 CA  UCLF3 8O VO 00 22 13086 00048000 0800 ©3 03 0VOLOUOO 00000UOO 00VLOL2Z  Fk it
02 12 13 oL 9YTAB1 sy G! C1 0D 000V0 JO078800 (€800 30 30 OUOOOUOD 0001942C COUUOULS  FE  *F
03 00 01 12 LPLDY 00 00 00 00 00000 COOGECOQ O4CC O0A FF QlFF7F02 C0007C90 000V11DS Fa (O
04 05 Jop 11 UPLLG 8000 05 22 OCB7C 8000082A 0002 08 08 017kEC700 000VUOOOD VDOLOC2e  FE  SC
0S 00 QE (©7 UCLF) 80 00 00 00 0000C 00047400 0400 OA QA 08030UQ0 00GO7L90 000VL12QUL FA O
g6 0D OF GD  9TA81 80 01 U1 00 00000 00053000 O08CC 30 30 QUOOOVOO 000UC22L VOOLOLO®  FEL  FF
07 0g 17 17 LPALCQ 80 01 07 26 110E6 0V0N2F800 0800 08 08 QU681103 0O0VOUVLO VOOULDLES FE  3C
08 00 0Y 17 DLPACH 80 01 07 GC 0000C C003080C 08CO CA OA 00360UCS 00006JAE UOOUOUSA  FE (O
09 0o 1s 17 UPALD 80 01 C7 00 Q0000 COC34800 0800 ©CA CA Q0360t06 000069A6 000VUO06EA Ft. 00
UA 07 02 b ITAsy 80 01 01 00 00Q0JO0 0005C300 0800 30 30 00000V0O0 LO01942C QUOULOULOS FE »r#
oB 6o 15 17 UPADO 80 00 05 22 1EEE6 800008B2 0002 08 08 00510A00 CO00QVO0 voOuoUL2E Fe 1t
oC 00 14 (6 LCbF g 80 00 70 00 00000 40000091 0001 00 00 00003925 CO00353k 004k 3C14 10 0
o]} 00 ¢C 11 LPLDY 80 00 03 22 1BBFE 50000850 0002 CA CA (0%30V0% 00000000 00OUOC2E FE  3F
cE 00 1le 0©7 UCLRG 80 00 00 0O 00000 20047000 0400 OA CA 13210000 00007C90 LOOU1188s FA 00
CF 00 ©0A C7 LCLFO 80 00 00 00 00000 00020400 0400 ©CA 0OA 14E6Q00C CO0C7C30 LOVL118e FA O
ic 0l b CA VCLF3 &0 01 Q1 00 ©O000 00032800 0800 OCA QA QLOGOVUJI0 CO00639A6 0OOUOULCE Fe @
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Table 47. 10Q Table Headings

Heading Meaning
# 10Q table number.
BAK Back link to next entry.
FWD Forward link to next entry.
DCT# DCT index.
MNE TEXT name of device from SYSGEN.
STAT Software status.
FCN Original function code (10Q4).
cobDs, Current function code (I0Q5).
DCBAD DCB word address (if any). -
BUF Buffer BA if bit 0 and 1 reset; CDW DA if bit 1 set (swapper); CDW DA if bit O set (other).
TIM Number of timeout increments.
CDW Number of eommands used if IOQ8 bit 0 or 1 set.
NRA Original number of recovery tries.
NRT Remaining number of recovery tries.
RAD AD Disk address.
E A ADR End action word address.
E A INFO One word to return to end action receiver.
PRIO Priority of this event.
USER User number of 1/0O requester.
COC TABLES:S
MBDE BYTES « = «INPUT TABLES~ = = BUTPyUT TABLFS
LINE USewr TYPE EOMTIME BUFCNT (PBS RSZ 2 3 & TL 11! IR ARSZ (P! 81l bR ol
Cc 19 T7Y33 CCg9 3 1 84 88 20 0 O 800C O 0 2 1 1AF 113 2a
[3 S6 T1TY33 Llé69 Q 1 84 88 200 O© 8000 0 0 B 1 92 0 0
.10 C TTY33 oBCF ¢} 1 8 88 2C 0o ¢ 8000 O 0 1 1 32 O c
11 37 T7Tv33 953D o] 11 S0 88 20 80 0 8000 ©C 0 1 b 246 Q Q
12 3F TTY33 3311 S 1 S0 88 2C¢ 80 0O 8000 0 c 0 by 2EF 168 41
13 44 TTY33 -1-3] 1 F 50 g8 2cC o ©C 8000 298 292 A 5 29% 0 0
26 2 SAPLJ BA3 1 A 64 10 16 0 9 8000 1Cé L2 3 7 118 0 o
3D 3¢ TrYy33 BeF 0 2 8C 98 26 0 28 8000 O o ¢ 2 i1g 0 o
3k 8 TYY3?7 oE78 o] 1 50 88 2C B0 13 8000 O 0 3 1 1CC o 0
40 2t TTY33 (397 (] 1 50 88 20 80 © 8000 0 ¢} 13 1 180 318 4

Figure 58. COC Tables Display




Table 48. COC Line Table Headings

Heading Source Meaning

LiNE Calculated Line number.

USER LB:UN Associated internal user.

TYPE COCTERM Terminal type.

EOMTIME EOMTIME End of message time for a read.

BUFCNT BUFCNT Number of buffers in use for line.

CPOS CPOS Current carriage position.

RSZ RSZ Record size requested by user while read is pending.
MODE BYTES MODE-MODE4 Terminal mode indicators.

TL TL Pointer to tab buffer.

Il Cocll Input insertion pointer for line.

IR COCIR Input removal pointer for line.

ARSZ ARSZ Accumulated record size while read is pending.
CPI CPI ' Initial carriage position for a read.

Ol COCOl Output insertion pointer for line.

OR COCOCR Output removal pointer for line.

oC CcoCcoC Count of characters pending output.

RESOBURCE ALLOCATIIN TAGLES!

CURRENT JEFAULT AVAILABLE MAX IMUM
NaMg  TYPp TIIAL BATCH BNLINE GHOST  BATCW ONLINE GHOST BATCHM ONLINE GHBST DBATCH UNLINE GNBST

Cy FF et 0060 0000 0000 20 14 FF O0A4 Q014 T7FFF 40 14 FF
It 08 ouud 0001 Q000 0000 00 00 o2 0005 0004 000« 0% O« D4
Al 09 Q000 0000 000C 0000 00 00 00 0000 000V 0000 0Q 00 S
Sp oe 0v00 0900 9000 0090 co 00 co 0000 000U 0000 00 00 20

Figure 59. Resource Allocation Tables Display
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AVR TABLES:

MAGNETIC TAPES
SER# PUB P8BS aAVK SLR HLD PTL UPL OPN NBU TPB8s USER SOLICIT DCBS+USEKS
o 0 0 v v 0 0 Q 0 00 0C00 000 00 000C
0 0 o} 0 0 0 0 0 0 00 0000 ¢oo Q0 0000
o 0 0 Q Q 0 o] o] 0 00 0000 000 00 0000
0 0 0 0 0 0 0 o} 0 00 0000 oo 00 0000
o 0 0 Q Y Q 0 0 0 00 0000 jo]e]¢} Q0 0000
DISK PACKS
SER# PLB AVR IN] yER MTD PRIM NBU HGPDISP USER SOLICIT DCBS+USERS
o 1 Q 0 0 0 b} 00 0030 000 00 0000
o 1 0 Y] 0 0 ¢] 00 0038 coo o]o] 0000
o 1 Q Y 0 0] 0 00 0040 Goo o] 0000
o 1 9 Y 0 0 0 00 0048 000 00 0000
o 1 Q 0 0 C 0 00 0050 000 (o] ¢] 0000
0 1 Y Y 0 0 0 00 0058 000 00 0000
o 1 C 0 0 0 C 00 0060 coo 20 0C00
0 1 0 v 0 0 0 00 0068 coo 00 c000
Figure 60. AVR Tables Display
Table 49. AVR Table Headings
Heading Meaning
SER¥ Serial number of tape or pack.
PUB Set if public.
POS Set if positioned.
AVR Set if AVRed.
SCR Set if scratch tape.
HLD Set if held.
PTL Set if positioned to label.
UPL Set if user positioned label.
OPN Set if open.
NOU Number of users.
TPOS Record count.
USER User number.
SOLICIT Index to special AVR tables.
INI Set if volume initialized.
VER Set if volume verified.
MTD Set if mounted.
PRIM Set if primary volume of private set of volumes.
HGPDISP Displacement from HGP.
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Figure 61. Core Error Log Buffers Display

BUTPUT SYFRIBNT TABLEDS

” SQLE SNLDXs Type SSTAT SS15 SRET SCNTXT SyMx Typ LMK FLAG SUSP GVE
01 00 02 (LRAQ3 00 +200 OO0OQ7AEA 00000 01
0e 00 0« LFAQE 01 I=00 00007CEC 01200 o2
03 00 05 LFAQF 01 I*00 0Q00240F2 01108 02
04 00 03 (PAQ 00 +*00 00000007 00000 Og
05 00 QU sescese Q0 +200 00000000 00000 03
ce 92 00 sseverae 01 1*00 00007CEO 01188 02
SaHVY SQTL
000V06V0 00000200
Figure 62. Symbiont Tables Display
Table 50. Symbiont Table Headings
Heading Meaning Heading Meaning
# Index number of table. SCNTXT Context block doubleword address
SQUE Symbiont queue chain. displacement.
SNDDX DCT index of symbiont device. SYMX Symbiont index: ; = Input
= output
TYPE TEXT name of symbiont device from .
SYSGEN. TYP Device type.
SSTAT Symbiont Status: LNK Remote chain.
0 = input symbiont FLAG Remote flags.
= output symbiont susp Suspend bit for IRBT.
SSIG Symbiont signal character (e.g., QUE 1OQ index for IRBT.
L Q, etc.). SQHD Symbiont queue chain head.
SRET Symbiont return when activated from
chain. SQTL Symbiont queue chain tail,
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Figure 63. CPOOLs and Corresponding SPOOLs Display
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MONITOR JIT:
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Figure 64. Monitor JIT Display
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Figure 65. Current User's JIT Display
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Figure 66. Current User's TSTACK Display
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Table 51. TSTACK Headings

Heading

Meaning

ADDRS

STACK OFFSET

CONTENTS

RELATIVE LOC

Virtual address of displayed contents.

Index into stack.

Contents of stack.

Address that stack contents point to, in symbol plus displacement form. I
the stack cell contains a relative location, the instruction at that location

will be displayed if it is an address medifying instruction (e.g., B, BAL,
LPSD).
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Figure 67. Current User's AJIT Display
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CONTEXT
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00000000
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Figure 68. Current User's Context Area Display
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Figure 69. Current User's Physical Pages Display
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Figure 70. Monitor Root Display

RHBAT RECBVERY FILES

*GRBST COMMUNICATIUN BUFFERS ee -
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E1e) QC00L00e  QUJ0000C 0000001% 00002598 (Q00P67A 00000678 0114025E 00VOD3FB

Figure 71. RBBAT Recovery File Display
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USER IDENTIFICAT]UN:

USERS BRIGIN ACLBUNTg USER NAME
e GHBST 1SYS
3 GHBST iSYS
4 GHBST 1SYS
) GHBST :1SYS
C BNL INE X UTS000003171
19 ONL INE i8YS LBE
1 BNL INE 015112 SHA1 43450151
22 BNL INE 0153JUJK HAR123680153
2t SNL INE xSTLAQZ 851000000184
30 BNL INE VIAGO9 CLA130803571
37 BNL INE VIAGQo6 RESQ072303571
3C BATCH 1BURSGEN SPRO0O0006296
3F ONL INE F653C3AR RAM120483171
44 BNL INE tTAR:DCR FRAQ95677721
51 BATCH tAVUQSGEN CPV0O00003171
56 BNLINE 7162 SANOD0003322

Figure 72. User Identification Display

PATCH FILE:

/UCTL+e3/ 20048 PMDAT+siEs2 «008400EQ/

/UCT1409/ LLFls13 ACTSUMesL2 «Q0E100ER2/

/0CT1¢e A/ LCFLls13 +100EQ.1 *+00E30000/

/UCT1eeC/ 200713 1001021 «D100107/ DISC A

170AEE/ WWOED +DOEQ/ eeoPATCH BUT 7242'S [N HGP
€L #oe  START ABSO UTE SYMBOS wsvsvnsssncasatonvnons

#8LIBFSee20CE SMK AQD 1 BF 3 8/13/73 #11190

#PBIREP=¢B89A «AQQO PLS 28AUG73 0Olels #11232

#SyiLSa9 SViLSIZLP AQQ JUED 9/4/73/ 1e37 #1183%5

#DISKABae2CC4 = DIDKAD IN MiIMBN AQO ONLY AQQeLIPel OF & #11148

€L LLCLLCLLLCLLKCKC #an  END ABSHBLUTE SYMBBLS Soastssnsdtontstutpssnens

/UPAK+e47/ Ok,11  eA B 2(8R,11 10)/ 1 8+ /7 LIP 9/29/73 #1115
/a/ oV Cls18 8000/ 2 oF 7 LIP 9/25/73

/8/ o0 . BCRy& $¢3/ 3 6F 7 LIP 9/25/73

/9/ ] UR,11 TABLES+.1C/ 4 OF 7 LIP 9/25/73

/a/ ol EOR, 41 TABLES+.13/ S 8F 7 LIP 9/25/73 \
/8/ Y] ORs,11 10/ 6 BF 7 LIP 9/25/73

/a7 U B DPAK+e¢58/ 7 8F 7 LIP 9/25/73
/78S++108/ LH)1S FLGa& B @ (LHa15 FLGs®)/ +AQ0 ARR 8/18/73 106F7 #118
/a7 oV w0, 0 037/ sAOC ARR 8/18/73 206F7

/8/ o0 LHa15 FLGs4/ «AQO ARR 8/18/73 3F87

/87 1] EXU SS++10C/ «AQC ARR 8/18/73 43F7

/a/ o STHa15 FLGak/ +AQ0 ARR 8/18/73 506F7

/8/ 1O wD,Q w27/ oAQO ARR 8/18/73 6%F7

/0/ oy B SS+eyDE/ +AQO0 ARR B/18/73 7BF7

/58+,354/ BNE S§S+,356 BEZ §SS¢,367 (BNEZ SS+,356)/ ,AQ0 ARR 8/21/73 19#3 113
/5S+¢355/ 8 5544367 LCFs2 «8C00 (B SS++367)/ +AQ0 ANR 8/21/73 2853 #119
/SS+¢356/ BlSsé  SSee36) BCR»12 SS+¢361 (BCS,4& SS+e361)7¢A00 ARR 8/21/73 30F3 #1119
/BLBFS/ W38 iQe3/ SMK AQQ 2 8F 3 8/13/73 #1l
/8S+elb A/ BOUE CUN®e197,54 B 08S+siFE/ SMK AQO 3 B8F 3 8/13/73 #1111
/CB8P+eFL/ BALs4  SGCQees BAL24 a(BALs& COBP¢e212)/ AQQOK RJR 9oy 4!'CIRCRGCHD!' -ée #1119
/8/ oV LH,5 SGCHD/ AJ0K RJR 9-1~'C1Rés LHD')2e
/87 0 8 covpes212/ AQOK RJUR 9014 'ClKCSGLHDID3=1

Figure 73. Patch File Display
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INSWAP
USERs

USER?
50

eseTHIS USFN waAS eUT OF CBIE

08C00 02n000D% E7E2F3Fn  FPEIMNS0  C2C5C5F0 1oesMXSTO2T BEEOI 1 ExV LB | 1J8J1T IJIACCN | 1 JIUNAME |
08Co« F2F2FQF6 FaF1F8F6 00000001 0000001R 122060186¢0000ss0li LB LCF [ ! | 1J:CTINE | JiOVHTIC!
08CO8 00N0078A 0Mn00%6D8 000G07AB 00088120 |eeesoselencennasn| 1 [ 1 JICALCNG IJSPTINE | ] |
08COC 00N00000 00000007 00000000 FFFFFFA3 eserescecanl | ! TJIVTIME 1 | 1JEDELTAC!
08C10 0003560 00700000 0C200000 OOOENORE ' | 1 JIMRT IJIABC  [JIRNST  JJINRS |
08C1e 80N00200 O0NOGR1I29 SE1EBI29 005C0040 t ToV t 1J8ASSIG< 1yiCPPe |
08C1a *E1EDO42 0NOONOOO 4E1ENOOO0 00000000 1 7OV oV | IJSTRAP 4 lJsdip IJLINTER
o8C1c “E£1EQpo0 01010000 0000QGO0 00000000 170V ) | IJBIBRG 1 JIASPIN !
osC2n 00000000 0n007002 02066000 00000000 t NOP [ | 1JITELFLC 1 JtCASS <1 s INTENG]
08C2¢ 00N00000 FFFFA17D OC10814E 0000A000 | 1 IJSTIMENC IJIUTIMECI JEUSENT 1937C8 |
08C2r 0000ACOO 000CN3ES 0CO09CO0 0000A800 loeesovceaYoovaoooe] | | IJITREE 1J1USCOX | J2OCBLI<!
08C2C 00000003 0nO1F4C3 OGOCO3E? 00007270F JeoeveeslUCoaoXoonsnl ! I [LHY o IJSTITLE i |
04C30  0DN0270F  ONGOPTOF  0000270F  000001FM Jevesssavesvasoed] [ ! 1 | [ i !
08C3¢ 0DNVO3EB 0n0CNO12 0Or0O0OIES 000003EB Yeeo¥| | 1 ' | | ! |

L 0aC3s 00000000 NN0ONOQO OCOCO600 00000000 ool | ! | ' ' i t
08C3C 00000000 0000NJ0C 06000000 00000000 ol | | i t | ! |
08C4n 00040000 0000N000 12CC12C0  #0000008 ol 1 L0 TTBS; | 19HPC 1JsxXP 1JBIPRIY |
0BC4« 00NOOQO0 ONOOROOF 36314800 FFFFFFO6 ) [ ow l IJIABUF  1J:PUF [ UBIPCW U IDELTe
08Cen 00000000 0MOUN3EA OCOOBCE3 00420038 1 | ' I JIEXTEN< | 1TSTACK 1 )
08C4C 20COAECC 1MADONOOO  000C0000 00000000 ' 1Al AD | | t | ) 1
08C50 90N0BE«6 0000n292 00000000 00000000 [ 1AD ] i | | | |
DACS« 00000001l 0NOONOOY  0CO00079 00000000 i | ) | t | | )
08CSA 00000040 11850000 FFFFODOO0 02008001 t ] | 1 [ [ 1 |
08CSC 00000002 0NDOADB9 OCOOAECO 00008C00 ool 1 | | i t | ]
08C60 00NUAAD0 ONOOAOTE 00000011 00000040 | | 1 | | [ ' )
08C6e 01850000 0NOO&DFs QCLOOBCHS 000072A8 ool | | | | | t [
0BC6R 20009C40 0A00AA0H 20009C40 0000AAQO XXXl IAl  CAL3AL ] | | | f |
08C6C FFFBAOSS 0A00AAD0 OCO0OD40 01850000 e vesel 10ST CALI | | | 1 ) |
08C70 00007246 0NO4NOCO 20406087 17000000 Jeossoseee soveal | Al 1 | I | | |

Figure 74. Inswap and Outswap User's Core Display
INCURE USERS!
USER® 1E
eee PHYSICAL PAGEA*3  ( 8600 )
08COU BLOOOQLE P*UFIFGFL F1F24040 g2CaC1F1 loeee03§112 SHALI 1 LCF Cc# ) totytr [JIACCN | 1 IUNAME |
0BCO* FeF3FerS POFIFSF1 0000001k 00000010 183850151 0c00sene]| ISTCFLCF } | 1 TUSCTIME 1UsBVENTIC]
08COB 00001659 UVQU2A8E (000140A (00047663 | ] | GCALCNG | GIPTIME | ) j
08COC 0000202A WOOVO6AU 00Qe998A FFFFFFA2 ) ! 1JiUTIME 1 |ViDELTAGH
08C10 00000000 UO7VU0000 00200000 ©0000000 ) | I JIMRT |VIABL  [JIRNST ) |
C8Cl% 8C000000 VO0U0O00 “ELECCOF QO0Q17FFF ) OV i |JIASS U< | JJICPPE
0gCls 07000000 WUOU0000 07000000 00000009 1CALS CAL® | IJITRAP | 1JIJIP  JJIINTER |
Q8CIC 07p000CC UAQUODOO (0000000 00000000 JCALAPLM ! | |VBISTEP | JSASPIN | i
08C20 000C0000 UOLUQD5% 02000000 00000000 1 NOP [} I 1UETRLFLC | J3CASSI<] gt INTENC]
08C24 0QUOCOCOO FHFP9A94 Q0000000 Q0000000 | l IVITIMENG IJIUTIMEQI IUSENT 1 UiTCB |
08C28 0C00C8GO WVOOUACOO 00000FAD 00000000 ) ] IJITREE jJIIPOBL | JEUSCOX )
08C2C 00009000 UU781003 0006903t 0002CDEC ) } 1JI0CBLIC MIUC 1GSTITLE )
08L30 0CO0Q0GO UL1V0000 00000000 00100000 ] ) | i | | )
08C3« 0CJ0CDEC UOQUGOOO 7UF30000 00000000 1 214 | | I | | )
C8(38 0C000V00 ULQUD000 0QUOC0008 00000000 | | [ | [ | |
08C3C (A132500 VOQUODOO 00000000 00000000 1PLM | | | | | |
08C4U  0COO00000 *E1EQCO0 00090000 12C032C0 | Tov W | ' IYHIPC Ui xP 1
08Ces  B80090%G0 UUQUUOOL 16001E00 361ESQSE | oW IJBIPRIY |JIABUF | JIPUF |JUBiPCw |
08C48 FFFFFrO6 UOOUDF9a 00008C89 Q03CO03E | t IJIIDEL TS ITSTACK | |
08(C4C 20CCCHFO  UOQUODOO 00000000 13100030 1AL W | | | ) |
08(bU 0CO0QO00 VUOUI286 0000F921 00000003 I | | 1 | ! | !
08C5¢ 0000F923 VUOUCB9YY 9400002k 0000F921 |0e9esvaencnceede} | | | | | | !
08C58 00000328 LYeUs0e0 QOQIFFFF 00200200 lesssl  ossvevees] | 1] | { | | ) |
O8CHC 00000000 VUOUUFBF  Q00QCAD7?  00008C00 Iosscosnnsenssons] | | | i t \ |
08C6U QCOC9286 UUOUCOLE 00000010 00000328 | | ! | | 1 |
UBCoe (9404040 UOQUS23U 00008Ce> 00006490 18R | [} ] t | I
UBC6A 0UODOLEL USQU7170 00007087 000A09Ce 1 CaLl | i 1 | 1 [
08C6C  Q0O0DOBY UOOVAACD 0O003E670 00007068 Jesseocosneheooes| | | | 1 t ! [
Figure 75. Incore User's Core Display
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SYMBOL MAPI

(et

16

28L0C
2961
5LUB«

= ABS DEF, '<' = TRUNCATED SYMBaL)

-1 AMKED TP LBl 7t =iL8GsZ o] -t9 288
ABORT 1 =ACCN 37 ~ACCTSIZ 2916 ACCY 12FE
ACTIVAT< 3eéer ADDY 267¢ ADJSTCN< eAlF 2
ALLOG Xt ALLBGwD 50AL ALLORES 449 ALLYON 19

cANS 3 =ANSERKR® 2007 AGSFLGS 38B1 ANSMaVE 2009

«ABF Ni 7 »ABFP 5 - ABF 6F 2 ARSZ 6500
AVRENMT 2936 AVRID 253V AVRNBY 23eC AVRTHL 5FoC

=AVKTBELSC 5P 5 AVRX '™ -BAABC 3658 BAAVRFNC 465

«BATAPE 9 «BATYC 62F 6 oCOMESS 3Bg0 RCOTBEBc g2F8
BEGINGN  6LF3 BFRMWR F -0GNPMPR¢ 58C BGRAN 1324
BLANK [Y*5-1} BLKIN 7968 BLNKF JL< 2E BOBTENT 5«2

«BTCRIT 3AD RT31780 728 BUFCNT SCCS BUFF 2674
BUF § sve BUF 2 68E2 BUF2x 372 BUSER1 2108
CsCAL et c:CIT 2C« C:CITIL 2CE C:C1t 20e
CiCTw 2te CieTM 2F2 C11DLESc 2F0 CrICLES 2€F
Citsad 2vr ciMse 2cé CINBPRB¢ 2CB CINSP 2EtE
CI<ECYC< 2vy CIRTRw 28V C:RT9Q 2BE c:scC 2EQ
cislr 2t CISRT 25 C3STY 2F7 cisT 2C0
CALCK 51/t CALPR 5CS5 CALLP 482 CALIPSD 518¢C
CAL2PSUC  SLlad CAL2XXX  ¢BA CAL3IPSD 5C3F CALIXXX #BE
CATQUF 26/vL CBAHD 6923 (BB« 6933 cBBs 267¢C
«CBSIZE 1e¢ =CCBEF 2 -CCBPBOLc 21 =CCLFLAGc 21

CC1SET S31F CCasET 3 -CDBPBBLc 1B -CDPB ®
«CFuUSIZE 3»o¢ CHIDC 32A CHiDIT 2FA CHiDIL 302
CwiDLO 31A CHilBsS 312 CHiDBT 322 CHIDRY 342

CHGMBD 3/CA CHKANSQ 37D0Q. CHKANS1 o5AE CHKRITY 6580
ChHrJA 5/9% CHKDAG 390 CHKPROT 6491 CHIKWAT 261
«CI1S12Z 23AA CITy 2340 clte 2380 clT3 2383
«Cyusp 5450 CkLIMIT  «8A CK3FLG 6509 CLEARW] 211A
CLKIXXX 52BA CLrel “De CLK2PSD 1382 CLK2RAN¢ 38%
CLxe Tt 40 CLBCK] 582 CLOCKTM¢ 6DF3 CLOSEPV 6900

#gWAPsL <«
ACNCFyY
eAlF JE
«ALUCCY
ANSPRY
ASPIN
AVYKR
BALANCE
BCUWRT
BGRCFU
BOYTIC
BUFLAGS
BUSER{(Q
C;C8s
CtioLE
C3OVHD
ciscs
C:TIC
CAL 1Pl
CAL&4PSO
CBFRD
«CCLYFLOG
«CEXT
ChiDl2
CuipT
ChrplT
CHNMSK
ClTe
CLisy
CLR2TMP
CLRBBUF

6290
3F

3
524C
&
497A
a2ove
265
14
200V
2836
280
2100
acCk
2F1
2tv
eF9
2Cl
51 AA
S5C49
10
5314
619

30A

332
65A0
13
238p
38LA
«D¥
68C2

BgLCBUF
«AUNTHLM
eAlPNC

ALTCP
=ANSREELC

ASKyY

AVKSID

BANPMC
«BLSTLFL

BL:IPS

ByuTHBAC

ByrLimd

BUSTe My

C:Le

CtiDLEW

CiFROCN

cisCy

CITINC

CALYINS

CAL4 XXX
-=CBreeL

CCURSY

CriLAL

CHiti3

CHspTT

CrkplTY
oClL

C1Ts

Clrdyv

C%K3PSU

CLRBPUB

16
WFL
bod
3110
"

2t

0

(Y]
7FDA
20pE
266C
2A5A
2o0C
2014
386
2Cs
203
SeCh
6315
a2
2670
5314
i
3¢2
283
65F6
e
236D
40C
4oC
6941

eAtin
ACNTeL
ALLBBUT
ANS$AVH
-AgkL
eATITLE
eAVRTBLNC
e RARNST
BEGINEE<
BLIOFS
307 TOM
byYF MASK
BwiCHU
CiCsC
CILAST
CiPROCLKRC
cisCy
CALBAD
CALLINY
eCASS]uN
CHBRHD
CCiIRST
«CFUB]T
CHIDLI
CHiSWAPC
CHe CUK
CITHEN
clve
CLkiPSD
CLK&PSL
CLRB

Figure 76. Symbol Map Display

TABLE OF CONTENTS:

DISPLAY [TEM PAGE#

REGISTERSS 1
TRAPS/INTERRUp 13! 2
PAGE IN WHICH IXAP BCCURRED 4
USER TABLES: 6
USER STATE CHANS: 7
SWAP TABLES: 8
PARTITION TABLES 9

PRBCESSOBR TABLEDS: 10
MEBN]TBR (FREE) PAGE CHAINg 13
SwWAPPER PAGE CHAING 14
USER PAGE CHAINy? 15
PRBCESSBR pPAGE C(HA[NS: 16
PHYSICAL MEMBRY ALLBCATION: 17
UNALLBCATED PALES] 19
1/8 CHANNEL/DEVICE STATES: 23
FREE QUEUE ENTKRYSS 26
CHANNEL INFBRMATIBN TABLE:S e7
DEVICE CONTHBL TABLES: 2s
186G TABLES! 29
COC TARLES: 30
RESGURCE ALLBCATIBN TABLES: 31
AVR TAEBLES; 32
IN CORE ERRUR LUG VATA: 33
BUTPUT SYMSIBNI TABLESS 34
MONITOR JITS 38
CURRENT USER}: 40
MBN]TBK RBOT} 173
RBBAT RECBVERY FlLE:? 233
USER JDENTIFICATION: 241
PATCwW FILES 242
INSWAP USER!? 261
INCORE USERS! 263
SYMBBL MAP: 299
TABLE OF CONTENIS: 316

Figure 77. Table of Contents for Analyze Dump
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Table 52 contains the messages that are output by Analyze.
Most of these messages identify error conditions. Others

ANALYZE MESSAGES

merely supply information.

ANALYZE COMMAND SUMMARY

Table 53 summarizes Analyze commands.

contains the command description.

Table 52. Analyze Messages

Message

Description

ANLZ: ENTER COMMAND, N/L SAYS TO DO ALL

This message issued to operator after GJOB ANLZ key=in.
Operator may respond with one of the following:

NO = just exit

TA = read recovery-built tape

HE = run interactively from console
CP = read CP5DMP file

0-7 = read indicated MONDMP file
N/L = do default ghost run

BAD COMMAND

The command was unrecognizable.

CANNOT OPEN FILE name

The file specified by the INPUT command cannot be opened.

CAN'T GET THE BUFFER

The user was not allowed enough core in his account to read
in the monitor symbol stack.

COUNT ERROR
TAIL ERROR

The tail and last page in a chain do not agree.

ENTER TAPE TYPE: 9T, BT, etc...

The user must supply the tape type if tape input is to be used.

ERR/ABN CODE = xxxx**dcb

An 1/O error or abnormal condition occurred during an
INPUT operation.

xxxx is the error or abnormal code.

dcb is the address of the DCB associated with it.

LOC1 GREATER OR EQUAL LOC2

The first location entered for a locy,locy (or similar) com=
mand was greater than the second location.

xx PRIVILEGE LEVEL NOT HIGH ENOUGH

The user privilege level was not high enough for the re-
quested operation.

SORRY, NO PAGE xx

The page containing the location specified by the user was
not found in the input file.

THE LAST PHYSICAL PAGE IN THE FILE IS xx

The size of the file read from tape by the INPUT command is
specified by the last physical page in the file.
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Table 53. Analyze Command Summary

Command Description

t Dumps the last location and is used in connection with loc
and locy, locy.

* Dumps the indirect location and is used in conjunction with
loc and locy, locs.

AL[L] Performs the functions of the INPUT, DISPLAY, and RUN
commands and of Analyze (except dumps) when initiated
by the Automatic Recovery Procedure. A numerically and
alphanumerically sorted monitor map is output at the end of
the ALL display.

BF fid Specifies the name of the boot file that represents the monitor
being examined by Analyze. The file M:MON in:SYS is as-
sumed by default.

CL[OSE] Causes input dump file to be closed.

CO[MPARE], locy,locy

Compares the dump (locations locy through loc) with the
running monitor and outputs the locations with nonequa!l
contents.

DE[LTA]

Associates the debugger Delta with Analyze and gives control
to Delta when the BREAK key is hit by the user.

DI[SPLAY] option

Outputs information existing at the time of the crash. The
options are
AJ[ITS]) = JIT, AJIT and context of all incore users.

AT[ABLE] — contents of ALLYCAT's tables used to manip-
ulate buffers.

* AV[R] - contents of AVR tables.
CI[TS] - contents of CITs. '
co[c][,{.s }] — contents of COC tables. id specifies
id user, S indicates all users.
CU[N] - contents of user's JIT, AJIT, and context.
DC[TS] - contents of DCTs.
EL[OG] — incore error log entries.
FQ - contents of 1/O tables not currently in use.
ID[’{§d}] — user's logon identification as it appeared in
his JIT. id specifies user, S indicates all users.
10[Q] - contents of CIT, DCT, and 10Q tables.
IQ — contents of 10Qs.
JI[T), id [-locy, locy]— JIT contents for specified user (id).
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Table 53. Analyze Command Summary (cont.)

Command

Description

D‘I[SPLAﬂ option (cont.)

MR ~ contents of monitor root.

OJ(ITS] = JIT of all users not in core.

PA[RTITION][, [?d}] — partition table values. id speci-
fies user, S indicates all users.

PF(ILE] — contents of patch file.
PM — contents of page matrix.

PP,pgno — contents of physical page of memory.

Pr[OC ESSOR][, {nsd}] — contents of processor tables. id
specifies a user, S indicates all
users.

RA[T] — contents of resource allocation tables.
RE{GISTERS] — contents of registers and cause of crash.
RC[XT] = recovery context.

ST — contents of output symbiont tables.

SW[AP] = contents of swap tables.

SY[MBIONTS] — contents of symbiont tables,

TR[APS] — contents of trap and interrupt locations.
TS[TACK][,[id][, #levels] — dumps out the indicated

number of Temp Stack levels
(default 213g) for the indi-
cated user (user # =0 for mon=-
itor's stack), displaying values
as symbol + displacement. If
the stack cell contains a mon-
itor address, the instruction at
that location will be displayed
if it is an address=modifying
instruction (e.g., BCS, BAL,
or XPSD).

US[ER][, {?d}] ~ contents of tables for specified user. id

specifies a user, S indicates all users.

VP, pgno — contents of virtual page of memory.

DU[MP] locy,locy

Dumps specified range of addresses.

EN[D] Exits from Analyze.
HE[LP] Lists all Analyze commands.
IN[PUT] option Directs Analyze to input from a particular disk or tape file or

to open a file. The options are
;[V] - reads a tape created by executive Delta.

L[AST] — opens the last file formed by the recovery
procedure.
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Table 53. Analyze Command Summary (cont.)

Command

Description

IN[PUT] option (cont.)

number — opens the numbered crash file formed by the
recovery procedure,

T[APE] - reads a labeled tape created by the recovery
procedure.

C[P5DUMP] — opens the CPSDUMP file.

Line Feed (or carriage return)

Dumps the contents of the next location and is used in con-
junction with loc and Iocl,locz.

loc Outputs the contents of the specified location.
locy,locy Outputs the contents of memory locations between locy and
locp.
loc = value Places the value in the specified location of the running
monitor.
LP[rows] Directs the output of Analyze to the line printer, where rows
is dump width in hexadecimal words. Default is full line.
MA[P],id Loads the map of the specified user if his JIT is in core.
MO[NITOR][DI[SPLAY]] Turns the monitor display mode on and off.
MONITOR turns the display mode off.
MONITOR DISPLAY turns the display mode on.
NO[DELTA] Disassociates the debugger Delta from Analyze.
PR{INT] Closes the output symbiont file to allow output to the line

printer without requiring a return to TEL.

RO[WS], value

Establishes width of dump output in number of words, where
value may be 1 through 12.

RU[N] option

Outputs various linked lists of the monitor by running through
the list and displaying each entry. The options are

MO[NITOR][,{S n }] — specifies monitor pages. S, the
pgno default, indicates all. A spe-
cific page may be requested.

PR[OCESSOR][, {S }] — specifies processor pages. S,

name the default, indicates all. A
particular processor may be
specified.

ST[ATE][, {S#}] — specifies state queues. A particular
queue number may be specified, or S,
the default, indicates all.
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Table 53. Analyze Command Summary (cont.)

Command Description

RU[N] option (cont.) » US[ER][, {IS d}] - specifies user pages for a particular yser
(id), or for all users (S). S is the default.

SE{ARCH] , value,locy,locy Searches for and cutputs all words between loc] and Ioc2 that

contain the value under the mask.

SM[ASK] ,value Sets the mask to the specified value.

sy[msoLs][fid] Creates a numerically sorted monitor map, using the fid spac~
ified or MONSTK.:SYS.

UC[rows] : Directs the output of Analyze to the on~line terminal, where
rows is dump width in hexadecimal words., Default is full line.

~UN[MAPJ Turns off the mapping mode of operation.
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10. SHARED PROCESSOR MAINTENANCE — DRSP

INTRODUCTION

Development and check out of CP-V systems is simplified
through use of DRSP (Dynamic Replacement of Shared Pro-
cessors). DRSP allows replacement, creation, or deletion
of shared processors and monitor overlays while the system
is operational. The extra processor or overlay space in the
shared processor tables must be allocated during system gen-
eration (PASS2). Processors that are normally invoked fol-
lowing a recovery cycle (ALLOCAT, GHOST1, RECOVERY,
and XDELTA) are not dynamically replaceable.

XDELTA (Executive Delta) is an additional debugging aid
that is optionally retained at system initialization. XDELTA
is described in the Delta chapter of the CP-V/TS Reference
Manual, 90 09 07.

DRSP DESCRIPTION

DRSP can be run either as an on=line or a batch processor.
Input can be either from the command device or from a
terminal. DRSP is called on-line by entering the name of
the processor as a TEL command.

Example:
IDRSP &
DRSP HERE
>

The DCBs used by DRSP which may be assigned by the

user are
1. M:SI for command language input.
2. M:LL for terminal output.

3. M:SL for listing of input commands during a batch run
and diagnostic message output.

DRSP COMMANDS
The seven DRSP commands are

ENTER
REPLACE
DELETE
LIST
LIST-ALL
?

END

In the DRSP command descriptions, the term 'proname’ refers
to the name of a processor or overlay as found in the shared
processor tables, The file specified by proname must be in
load module format,

All of the above commands except "?" can be followed by
comments, which will be printed as part of the command
line during a batch run of DRSP, To add comments, termi-
nate the command with a blank character followed by a
period. All characters entered after the period are treated
as comments. The comments are terminated by @ or end-
of-card. Comments cannot be continued to the next record.

ENTER The ENTER command is used to enter a new
shared processor or monitor overlay into the system,

The format of the command is
' FROM].. . : .
E[NTER] proname [{WI?H }ﬂd][,ophon] [option] [option]

where the options are as follows:

(JIES)DIPIMITI(B][GIIC]  specifies oneor more
flags to be associated with the processor. Flags
may be associated only with shared processors,
not monitor overlays. The flags indicate the
following:

J  processor is allowed to alter the JIT.
S  special shared processor,

D processor is a debugger.

P public library,

M processor allowed maximum memory during
execution,

T  command processor accessible by terminal users.
B command processor accessible by batch users.
G command processor accessible by ghost users.

C command processor accessible by terminal,
batch, and ghost users.

If D or P is specified, S is redundantandisassumed.
If the C flag is used, the specific flags (T, B, G)
are redundant and should not be used. Various
combinations of the above are possible up to a
maximum of six characters; e, g., a processor that
is allowed to alter the JIT and has maximum mem-
ory available for execution would be flagged JM.
The flag combination PD or usage of the P flag
when the processor name is other than :Pnn results
in an error message,

®) specifies that proname refers to a monitor over-
lay and should be entered in the monitor overlay
area of the processor tables. If O is not specified,
it is assumed that a shared processor is being
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entered. The flags and O options are mutually
exclusive,

PERM  specifies that the processor is to be available
to users even aofter a system crash, The processor
will be present both in the system account (:SYS)
and on swap disk. "Empty" slots must be avail-
able in the disk copy of the processor tables. If
this option is not used, the new processor version
will reside only on swap disk and will be lost in
the event of a crash. The version of the processor
that will be restored is the version in the system
account at the time of the crash,

w specifies that if the proname cannot be entered
into the processor table because there are no name
slots free, DRSP is to wait until there is a slot
available. If this wait option is not specified, the
command terminates without entering the new pro-
cessor, This option is to be used for processors
cnly; it is ignored for monitor overlays.

REPLACE The REPLACE command is used to replace an
existing shared processor or monitor overfay. If this com-
mand is used, the previous version of the processor is lost,
However, current users continue to use the old copy until
they are disassociated from the processor.

The format of the command is

FROM]] . . . .
R{EPLACE] proname [’WI?H }] fid [,ophan][,ophon][,ophon]

where the options are as follows:

(4] [s](o] (P} (M][T][B)[c] (c] specifies flags to be
associated with the processor. The option is the
same as for the ENTER command.

PERM specifies that the new version of the pro-
cessor is to be available to users even after a sys-
tem crash. This version of the processor will be
present both in the system account (:SYS) and on
swap disk. "Empty" slots must be available in
the disk copy of the processor tables. If this op-
tion is not used, the new processor version will
reside only on swap disk and will be overwritten
in event of a crash by the processor version in the
system account,

w specifies that if the proname cannot be entered
into the processor table because there are no name
slots free, DRSP is to wait until there is a slot
available. If this wait option is not specified,
the command terminates without replacing the old
processor, This opfion s to be used for processors
only; it is ignored for monitor overlays,

DELETE  The DELETE command prevents further user
association with a processor. Users associated with the pro-
 cessor when this command is issued will continue to use the
processor until they disassociate.

166 DRSP Description

The format of the command is
D[ELETE] proname [, PERM]

where PERM specifies that no new users will ever be asso-
ciated with this processor (even after a system c¢rash),

LIST The LIST command lists the processor hame, the
name associated with each enfry in the processor namée table,
and the amount of disk space o¢cupied by the processor,

The format of the command is

15t pronome}
L{ J[{#""[‘)’YJ,
where
proname specifies an explicit processor name. (The
proname M:DUMLM dppears many times in the pro-
cessor fables, If selected, all these entries will
be listed.)

xx~[yy] specifies the name table index or a range
of name table indexes to be listed,

Initial use of the LIST command with no proname or index

specified will provide a list of each processor table entry
and ifs corresponding table index.

LISTALL The LISTALL command lists each shared pro~
cessor name and its entries in the following tables:

PB:HPP Head of the physical page chain

PB:TPP Tail of the physical page chain

PB:DSZ

Number of data pages

PB:DCBSZ Number of DCB pages

PH:PDA Disk address of first procedure page
PH:DDA  Disk address of first page of data and DCBs
PB:UC Number of users in core using the processor
PB:LNK Processor number of next overlay

PB:PVA Virtual page number of first procedure page
PB:HVA Virtual page number of first unused page
P:SA Processor flags and start address

The format of the command is
LisTALL[[Be ™
E«'ﬂE-M}

where prorome and xx[<yy] are as defined in the LIST
command.



? The question mark command requests a detailed error
message when an error has been noted by DRSP. The com-
mand is applicable only for 'the on-line mode. Its function
is described in detail in the section "DRSP Error Messages".
The format of the command is

END The END command terminates DRSP. The format
of the command is

END

DRSP LIMITATIONS AND RESTRICTIONS
The following lists DRSP limitations and restrictions:
1. Only users with a privilege level of CO or greater are
allowed to use the ENTER, REPLACE and DELETE com-

mands. The LIST command requires a privilege level
of 80 or greater.

2. There must be sufficient space in the swap disk pro-

cessor/overlay area to hold the new or replacing entry.

This extra space is allocated by SYSGEN PASS2 via a
:SPROCS control card.

3. Replaced or entered items must be accessible load
modules,

4.  Only one level of overlay is permitted in a processor.

5. A monitor overlay must have no tree structure.

6. A monitor overlay is assumed to be DATA only.

7. A processor overlay must be PROCEDURE only,

8. ALLOCAT, GHOSTI, RECOVER, XDELTA, M:DUMLM
may not be processed with DRSP commands.

9. Overlays for processors cannot be replaced or entered
individually.

10. GETs of programs saved with an associated processor
most likely will not work if the processor has been
changed between SAVE and GET.

11. When replacing the FILL processor a modified proce-
dure is required: Following REPLACE FILL WITH
N. A.P., OPTION 1 thru 3, the user has to abort the
FILL ghost. This is done via a message to the operator
to key in X, id, where id is the SYSID of the FILL
ghost which appears when the message 'REQUEST FILL,
NO FILL, OR INSTANT SQUIRREL (F, N, S)' is output
on operator's console, This will ensure that the FILL
copy in the user swap disk area is destroyed and the
replaced version of FILL is brought in the next time
FILL wakes up.

DRSP ERROR MESSAGES

The error message structure of DRSP is designed to give a
user detailed information when so desired without burdening
him with long typeouts when the error is obvious. When
running on-line, DRSP will respond to commands in error

by typing

EHG n

where n is the character position at which an error was first
detected. If the user requires more information, he responds
with a question mark (?). DRSP responds with a detailed
error message (see Table 54). If the error is obvious, the
user may retype the command (or proceed to the next com-
mand), For errors that occur after command syntax is com-
plefed, this message changes to

EH
since command character position is meaningless.

In batch mode, the detailed error messages are printed with-
out the interrogative sequence described above.

In addition to error messages, certain other messages are
given for information purposes only (see Table 55). No
response is expected.

Except where noted, the error condition truncates execution
of the requested command.

DRSP COMMAND SUMMARY

Table 56 contains a summary of commands for the DRSP
processor. The left-hand column specifies the format and
the right=hand column defines the function.
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Table 54. DRSP Error Messages

Message Meaning

BREAK 50 User hit BREAK during DRSP execution. The number defines the point at which
BREAK 51 the DRSP processor exited, as described in the UTS Reliability and Maintain=
BREAK 52 ability Technical Manual, 90 19 90.

BREAK 53

CANNOT OPEN THE FID

DRSP cannot access the load module defined by the fid.

CAN'T OPEN M:BO (PERM)

1/O error detected while trying to open the output file in :SYS. The processor
is entered/replaced on non-"PERM" basis.

DON'T SET FLAGS WITH
MONITOR OVERLAY

Flag setting is not permitted when ENTER or REPLACE monitor overlay is
executed.

DON'T USE COMMAND ON
TEL/CCI

ENTER or DELETE commands must not specify the proname ‘TEL' or 'CCI'.

DRSP 1/O ERROR IN READING
COMMAND

Error detected in reading DRSP command.

DRSP 1/O ERR/ABN (CLOSE)

Error or abnormal condition detected at CLOSE of output file, The processor
is entered/replaced on non-"PERM" basis.

DRSP M:BO ERROR (PERM)

1/O error detected while writing or closing the output file in :SYS. The
processor is entered/replaced on non-"PERM" basis.

DRSP M:E]l ERROR (PERM)

1/0 error detected while reading file fid. The processor is entered/replaced
on non-"PERM" basis.

DRSP M:EI ERROR
(WRITESWAP)

1I/O error detected while reading fid for writing on the swap disk.

DRSP PROGRAM ERROR
(SHOULDN'T HAPPEN)

DRSP detected contradictory conditions during processing. Requires system
programmer intervention,

ERR MSG NOT FOUND.

KEY = xxxxxx

No error message corresponds to the error code xxxxxx generated, Please
report this system error.

FID IS NOT A LOAD MODULE

Error or abnormal return executed while trying to read the TREE record of the
load module specified by fid.

FILE STORAGE LIMIT IN
SYSTEM ACCOUNT

When writing the load module into the :SYS account for the PERM option, the
file space for that account is exceeded,

ILLEGAL COMMAND

Command entered is not defined in DRSP,

ILLEGAL COMMAND OPTION

An optional parameter typed in the command is not recognized.

ILLEGAL INDEX RANGE

Index specified in LIST/LISTALL command not within legal range of processor
name table,

ILLEGAL LMN (LOAD
BIAS CHECK)

Illegal load bias detected when processor written to swap disk.

ILLEGAL PRONAME, NOT
:PNN FORMAT

A processor flagged as a public library must conform to the name format :Pnn,

ILLEGAL PROTECTION TYPE
FOR PUBLIC LIBRARY

The load module for a public library must be root only and procedure only.
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Table 54. DRSP Error Messages {cont. )

Message

Meaning

INCORRECT FID

The fid specified exceeds the field maximum for name (15 characters) or
account (8 characters) or password (8 characters).

INSUFFICIENT MEMORY TO
READ MAX RECORD OF FID

DRSP has failed to acquire enough memory to read the largest record of the
load module specified as fid.

INSUFFICIENT MEMORY
TO READ TREE

Memory space available to user is not sufficient to process the load module
specified in the ENTER or REPLACE commands.

INSUFFICIENT OVERLAY
SLOTS

The specified load module requires more processor overlay table entries than
exist in the processor name table. This check on the table occurs during the
first scan of the processor name table,

INSUFFICIENT PRIVILEGE
FOR DRSP USAGE

The user must have a privilege level of 80 or greater to execute any DRSP
commands,

INSUFFICIENT PRIVILEGE
LEVEL TO PROCESS THIS
COMMAND

The user does not have sufficient privilege of CO to process ENTER, REPLACE
and DELETE commands.

INSUFFICIENT SPACE ON
SWAP RAD

The disk space allotted for new or replaced load modules is too small for the
load module specified.

INSUFFICIENT VIRTUAL
MEMORY TO EXECUTE DRSP

There are nof enough virtual pages to allow DRSP to access the monitor.

MONITOR OVERLAY
CANNOT HAVE OVERLAYS

A monitor overlay must not have an overlay.

NO ERRORS

No errors were encountered during command execution,

NO PRONAME SLOTS
AVAILABLE

The number of extra processor name table entries is exhausted,

NO SUCH OVERLAY/
PROCESSOR

The proname entered cannot be found in the overlay or processor tables,

ONLY ONE LEVEL OF
OVERLAYS FOR SHARED
PROCESSORS

When analyzing the load module TREE record, more than one level of
processor overlay was indicated,

ONLY PROCEDURE IS ALLOWED
IN A PROCESSOR OVERLAY

DRSP checks a load module specified as a monitor overlay for procedure
only.

OVLY DATA EXCEEDS
RANGE 8000-8BFF

A monitor overlay, defined as 'data only', must reside in memory
locations 800014 to 8BFF14.

OVLY LINK EXCEEDS TABLE
LIMIT.

A system error to be reported.

PROCESSOR OVERLAY SLOTS
EXHAUSTED

There are not enough empty processor overlay locations in the name table to
fill the load module requirement. This check on the name table occurs during
the write to the swap disk.

PROCESSOR/OVERLAY
ALREADY EXISTS

User tried to ENTER a processor or overlay name that exists in the table,
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Table 54. DRSP Error Messages (cont. )

Message

Meaning

PRONAME IS ILLEGAL

Some routines cannot be entered or replaced with DRSP (e.g., XDELTA,
RECOVER, GHOST1, ALLOCAT, M:DUMLM).

PRONAME REQUIRED

A program must be specified with the ENTER, REPLACE and DELETE commands.

RAD OVERFLOW

Disk space allotted for the shared processors is exhausted,

READ ERROR READING
FID (COPY)

1/O error detected while trying to read the processar for the copy into the
system account,

SWAP 1/O ERROR (QUEUE)

/O error detected while writing processor to the swap disk.,

WRITE ERROR WRITING
FID (COPY)

1/O error detected while trying to write the processor into the system account.
The processor is entered/replaced on non-"PERM" hasis.

WRITE RAD FILE /O ERRORS.

1/O error detected while writing the processor to the swap disk.

v

Table 55. DRSP Information Messages

Message

Meaning

DRSP HERE

Routine title typed when user first enters DRSP.

DRSP INHIBIT SET

Another user is manipulating the shared processor tables. and prevents any
other user executing the ENTER, REPLACE and DELETE commands. However,
the LIST and LISTALL commands can be executed at any time,

fid NEEDS xxxx GRANULES

If DRSP cannot find sufficient disk space in any available slot, it feeds back
to the user the number of granules required to enter/replace the new load
module,

proname REPLACED IN RAD
SLOT #x

While exercising the "PERM" option, the proname in slot #x has been
replaced by the monitor overlay proname specified in the current command.

PRONAME FOUND ON RAD

The proname already exists in the disk version of the processor tables when
DRSP tries to execute the ENTER, PERM option. The "PERM" function is
completed for the new copy.

PRONAME NOT FOUND ON RAD

The proname cannot be found in the disk version of the processor tables when
DRSP tries to execute the REPLACE, PERM option. The "PERM" function is
completed for the new copy.

USERS ASSOCIATED

DRSP attempts to replace TEL or CCl but finds there are users associated, The
message is repeated periodically as long as users remain associated,

WAIT OPTION IGNORED
FOR MONITOR OVERLAYS

"W" option is not appropriate for monitor overlays.
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Table 56. DRSP Command Summary

Command

Description

D(ELETE] proname [PERM)]

Prevents further user association with a processor,

END

Exits normally from DRSP,

E[NTER] proname[{\i‘}l?g\}fid]

[, optionf,, opﬁon][, option]

Enters a new shared processor or monitor overlay into the system.

sl

Lists the processor name, the name table index, and the amount of disk
space occupied by the processor.

roname
LISTALL [E’,xx[_w]}

Lists each shared processor name and its entries in certain tables,

R[EPLACE] proname l:{\f\z?m} fid]

[, option][, option][, option]

Replaces an existing shared processor or monitor overlay with a new
shared processor or monitor overlay .,

Requests a detailed error message when an error has been noted by DRSP,
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11. ERROR MESSAGE FILE

INTRODUCTION

The error messages for the CP-V monitor and several CP-V
processors are contained in an error message file, called
ERRMSG. This file is initially created either through
punched card or on-line terminal input and is maintained
through use of the Edit processor. This chapter describes
the strueture of the ERRMSG file and the techniques
required to create and modify the file,

Codes for detected error conditions are recorded in the job
information table (JIT). The érror code is placed in J:ABC
{(high-order byte) and the subcode is placed in ERO (right~
justified). When CCI (batch jobs) or TEL (on-line jobs) is
entered, @ message is printed to correspond to the code and
subcode. This message is obtained from the error message
fite (ERRMSG) via a keyed read using a key constructed
from the group code, error code, and subcode. If either
the file or the record corresponding to the code is missing,
the error code itself will be printed. Otherwise, the mes-
sage and the error code will be printed.

FORMAT OF ERROR MESSAGE FILE

Each record in the error message file contains the EBCDIC
text of one error message. The key of each record is one
word long and has the form

03 GC EC sC

N1 L 2114 5 o tr o7 10 NTa2 it isl1e 17 18 19020 71 22 23124 25 26 27128 29 30 31

The first byte always contains 03, which is the count of
bytes in the key. The second byte is the group code, the
third is the error code, and the fourth is the error subcode.

Group codes presently assigned are

0] Monitor 5 CClI

1 PCL 6 DRSP

2 Loader 7 Batch

3 TEL 8 Analyze
4 Runner

Messages in the file with group codes other than zero are
not handled by the monitor itself. Error codes currently
assigned within the monitor group are -
0 -7F 1/O error and abnormal codes
80 — 9F COBOL error codes
AQ - BF Other Monitor codes

CO — FF Unused
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The meaning of the assigned codes are defined in CP-V/TS
Reference Manual, 90 09 07, CP-V/BP Reference Manual,
90 17 64, and in the ANS COBOL/LN Reference Manual,
90 15 00.

CREATING ERROR MESSAGE FILE

The ERRMSG file is initially entered into the system either
through & tard reader or an on-line terminal at the central site .
The pro¢edures for each type of input are described below.

CARD READER INPUT

Card input of the error message file is handled by the Error
Message File Writer (ERRMWR). This program reads cards,
interprets the first six columns as a hexadecimal nuimber,
converts this number into a three-byte key, and writes the
card image exclusive of trailing blanks as a keyed record
in the ERRMSG file in the account under which ERRMWR is
executed. This account should be :SYS for the system error
message file.

The card format is

1234567891011 1213 141516171819 20 21 22

Hex. code |Text of Message

GCECSC

Example:

Assume that the message ILLEGAL OPCODE is to be placed
in the error message file for the monitor error code AE. The
group code and subcode in this case are both zero. Thus,
the card for this message would be punched as follows:

/23456789]011121314]5]6]718!920

Hex. code |Text of Message

OOJAEIOQI LLE G AL OPCODE

Keys generated by the ERRMWR program have the form

GC EC SC
03 (col. 1-2) (col. 3-4) | (col. 5-6)

0 v 2 314 5 6 778 910 N2 1314735116 17 18 19120 21 22 23124 25 26 27128 29 30 31

During conversion of the key, leading blanks are treated as
zeros. Nonhexadecimal letters result in output of a warning
message and cause the card to be ignored. The card image
is scanned from right to left to determine the rightmost non-
blank character, and the count of characters is adjusted so
that trailing blanks are not written. A new line character
X'15' is appended to the message.



The message may be continued in column 1 of the follow-
ing card by appending a continuation character (;) at the
end of the message in the first card. Only two cards per
message are allowed.

A card containing an asterisk in column 1 is a control card
and is used to set the format of the record written in the
file. If column 2 of the control card contains a 0, the
message key is appended to the front of the message text
and is included in the record. If column 2 of the control
card contains a 1, the key is not included in the record
text (this is the default condition). Control cards can be
placed anywhere within the data deck except between
continuation cards.

TERMINAL INPUT

Creating or modifying the error message file can be ac-
complished from the terminal by using Edit or ERRMWR,

Example 1: Using Edit

1BUILD MSG ®
1.000 00ABOO THAT'S NO DEBUGGER!®
2.000 00ABO1 THAT'S NO OP CODE®
3.000®

1SET M:EI DC/MSG ®

JERRMWR @

Example 2: Using ERRMWR

1SET M:EI UC®

1ERRMWR @

>00AC01 DON'T ISSUE CAL3 OR CAL4®
2®

!

Creufing. Error Message File
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12. HARDWARE ERROR LOG DISPLAY

INTRODUCTION

All hardware malfunctions eccwrring during system operation,
whether recovered or not, are recorded in @ special disk
storage file, This file is periodically copied to twd stan-
dard files (ERRFILE owd SUMFILE) by a ghost program
(ERR:FIL) that is initiated automatically for that purpose.

The resulting files may be listed and summarized by the two
programs (ERR: LIST and ERR:SUM) that are described in this
¢chapter. These files are also available for on=iine preven—
tive maintenance of the system and for diagnosis and pre=
diction of hardware malfunctions.

ERR:LIST PROGRAM

The ERR:LIST program examines the error file (ERRFILE) for
malfunction records that were written during the specified
time period and produces a formatted listing of these records
with (optionally) a summary of the records for that period.
The formatted listing is complete with headings and format-
ting necessary for easy reading and use by field personnel.

The ERR:LIST program may be used in either on=line or
batch mode. In on-line mode, control communications
(both input and output) are directed to the terminal. In
batch mode, control communications are input through the
card reader and output through the line printer.

ERR:LIST can be runonly under an account with AOprivilege.

There are three ERR:LIST commands: LIST, END, and HELP.
The function and format of each of these commands is des-
cribed below.

LIST This command lists the error records (and/or a
summary of those records) that were entered into the ERRFILE
after a specified time and/or date. The format of the com=
mand is

ERRORS 1 |[ON xio
LisT | SUMMARY TO M.DO
ERRORS AND OVER[ | " S
SUMMARY INTO :
fname ||
AFTER )
BEGINNING/| (mm/dd/yy hh:mm
SINCE ‘hh:mm ] [ANDEND]
STARTING mm/dd/yy
FROM |
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where
ERRORS specifies a listing of the error records in
the ERRFILE.
SUMMARY  specifies u summary of the number of

errors by type and device,

ON, 1O, OVER, INTO specify that the error
records are to be output to the specified file or
device.

ME specifies that cutput is to go to the on-line
terminal through which the LIST command is
entered,

M:LO specifies that output is to go to the device
assigned to the LO DCB.

M:DO spetifies that output is to go to the device
assigned to the DO DCB,

M:EO specifies that output is to go to the device
assigned to the EQ DCB.

fname specifies the name of o file into which the
tutput of the LIST command is to be written. The
frame may specify either an old file or a new file
ond may be from 1 to 11 characters in length.
Nuames larger than 11 characters are truncated at
the right end.

AFTER, BEGINNING, SINCE, STARTING, FROM
spetify that error records entered into ERRFILE
since the specified time are to be listed.

mm/dd/yy specifies the month (mm), day (dd), and
year (yy) the listing is to start, All leading zeros
must be included. The default date is the current
data as returned by M:TIME, (Reference: CP-V/BP
Reference Manual, 90 17 64,)

hh:mm specifies the hour (hh) and minutes (mm) the
list is to start. Leading zeros must be included.
The default time is 00:00.

AND END specifies that the program is to terminate
after the listing is complete.

The default device is the terminal for on-line mode and
the line printer for batch mode. Terms in a LIST com-
mand need not be entered in the order shown. ERR:LIST
is insensitive to permutation of command phrases and
extranaous words,

Examples:
>LIST ERRORS @)

(This causes all error records of the current date to be |isted
at the terminal. )



2>LIST ERRORS AND SUMMARY

(This causes all error records of the current date to be listed
at the terminal followed by a summary of errors by type and
device. )

Nota: If an output file is specified either directly or in-
directly as a DCB name, it is written with keys acceptable
to Edit. That is, the first line starts with key 1. 000 and
the increment is 1. 000.

If ERRFILE cannot be opened or no records can be found in
the date and time range specified, the following message
will be typed:

THERE ARE NO RECORDS FOR THIS PERIOD

If ERRFILE does not exist, the following message will be typed:

ERR:FILE, :SYS DOES NOT EXIST

Other error messages may be typed during the processing
of ERRFILE. See Appendix B of the CP-V/TS Reference
Manual, 90 09 07.

END This command terminates the ERR: LIST program
and returns control to the executive level (CCI or TEL).
The format of the command is

END

HELP This command prints a sample of the correct com=-
mand format for LIST. The format of the command is

HELP

ERR:SUM PROGRAM

ERR:SUM can be used only by an on-line user with a privi-
lege level of AO. Should a user without this privilege

level try to use ERR:SUM, the following message will be
output to the terminal:

ERR:SUM ABORT:INSUFFICIENT PRIVILEGE

ERR:SUM is called by entering the name of the program in
response to a prompt for commands by TEL,

Example:
| ERR:SUM

(Error summary. )

When initiated, ERR:SUM attempts to open the master error
summary file (SUMFILE) which is produced by the automatic
error file copying program. If the file does not exist,
ERR:SUM so informs the user.

SUMMARY FILE DOES N OT EXIST

It then exits to TEL,

If the file cannot be opened for some other reason, ERR:SUM
sends the following message to the terminal:

SUMMARY FILE CANNOT BE OPENED

It then returns to TEL.

After SUMFILE has been opened, ERR:SUM attempts to read
the file. If an error occurs, ERR:SUM informs the user by

typing

SUMMARY FILE READ ERROR

It then exits to TEL.

If no read error occurs, the error counts of the last summary
record are added to the error counts of the master summary

record and the summary (Figure 78) is printed on the LO

device. This device may be the terminal or a line printer,

depending on the assignment.

DEVICE SIO FAILURE

DEVICE TIMEOUT
yyndd XX ‘ XX
yyndd XX XX
yyndd XX XX

ERRLOG FILE COPYING ERRORS

UNEXPECTED INTERRUPTS

NO INTERRUPT RECOGNITION

MEMORY PARITY ERROR

SYSTEM STARTUP/RECOVERY

WATCHDOG TIMER TRAP

SOFTWARE DETECTED FILE INCONSISTENCY
SOFTWARE DETECTED SYMBIONT INCONSISTENCY

TOTAL XXX AXX

MASTER ERROR LOG SUMMARY HH:MM MON DD, 'YY THROUGH HH:MM MON DD, 'YY

DEVICE ERROR DEVICE FAILURE TOTAL

XX XX XXX
XX XX XXX
. .

XX XX XXX
XXX
XXX
XXX
XXX
XXX
XXX
XXX
XXX

XXX . - XXX XXXX

Figure 78. Sample Error Summary Printout
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After the master summary has been printed, ERR:SUM asks
the user if SUMFILE is to be deleted.

PURGE SUMMARY FILE?

If the response is NO, SUMFILE is closed with a SAVE
option and the following message is typed:

SUMMARY FILE SAVED.

ERR:SUM then exits to TEL.

If the user responds YES, confirmation is requested.

ARE YOU SURE?

If the user responds YES to this message, SUMFILE is closed
with a REL option and the following message is typed:

SUMMARY FILE PURGED.

The summary file will be released only if ERR:SUM is run-
ning under the :SYS account.

ERR:SUM then exits to TEL.

If the user responds NO to "ARE YOU SURE?", he is again
asked

PURGE SUMMARY FILE?

and the series of messages described above are repeated.

ERROR MESSAGES

Error messages for ERR:LIST and ERR:SUM are outlined in
Table 57.

ERR:LIST COMMAND SUMMARY

Table 58 is a summary of ERR:LIST commands.

Table 57. ERR:LIST and ERR:SUM Messages

Message

Meaning

ARE YOU SURE?

ERR:SUM requests confirmation that SUMFILE should be purged.

ERR:FILE, :SYS DOES NOT EXIST

ERRFILE does not exist.

ERR:SUM ABORT:INSUFFICIENT PRIVILEGE

A user without AQ privilege attempted to use ERR:SUM.

PURGE SUMMARY FILE?

ERR:SUM questions whether SUMFILE should be purged.

SUMMARY FILE CANNOT BE OPENED

SUMFILE cannot be opened.

SUMMARY FILE DOES NOT EXIT

ERR:SUM cannot find SUMFILE.

SUMMARY FILE PURGED

SUMFILE has been purged following a YES response to a request
for confirmation.

SUMMARY FILE READ ERROR

A read error occurred when SUMFILE was read.

SUMMARY FILE SAVED

SUMFILE has been saved following a NQO response to o request
for confirmation.

THERE ARE NO RECORDS FOR THIS PERIOD

ERRFILE cannot be opened by ERR:LIST or there are no error
records for the time pericd requested.
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Table 58. ERR:LIST Command Summary

LIST § SUMMARY
ERRORS AND SUMMARY

Command Description
END Terminates the ERR:LIST program and returns control
to the executive level.
HELP Prints a sample of the correct format for the LIST
command,
ERRORS Lists the error records in the ERRFILE and/or a sum~

mary of records after a specified starting time and/or
date.

ERRORS specifies a listing of errors,
ME
ON M:LO SUMMARY specifies a summary by type and
TO M:DO device.
OVER M:EO
“NTO fname ME specifies the on-line terminal.
M:LO speéifies output to the device assigned
AFTER to the LO DCB.
BEGINNING| [mm/dd/yy hh:mm
SINCE hh:mm [AND END] M:DO specifies output to the device assigned
STARTING ‘ mm/dd/yy to the DO DCB,
| FROM
M:EO specifies output to the device assigned
to the EO DCB.
fname specifies the name of a file into which
the errors and/or summary are to be written.
mm/dd/yy specifies month, day, and year
the list is to start,
hh:mm specifies the time the list is to start.
AND END specifies the program is to termi-
nate after the listing is complete,
ERR:FIL PROGRAM The special file written by ERRLOG and the core buffers of

ERR:FIL copies the special file created by ERRLOG onto a
normal keyed file (ERRFILE) that is more readily available
to diagnostic programs. While copying ERRLOG's file,
ERR:FIL compiles a summary of the errors copied. A file of
these summaries (SUMFILE), which contains a summary of
errors for each hour of operation and a master summary of

all errors, is also maintained by ERR:FIL.

"ERR:FIL is a ghost job that is awakened by ERRLOG when-
ever five errors have been recorded. ERR:FIL may also be
awakened by a program with diagnostic privilege by using
the initiate job CAL (CAL1, 6 FPT)or by anoperator key=in
of GJOB ERR:FIL. ERR:FIL may also be run by an on-line
user running under account :SYS with diagnostic privilege
by typing !ERR:FIL.

ERRLOG, which are also input to ERR:FIL, are described
in the following sections.

ERRFILE FORMATS

ERRFILE is a keyed file built and updated by ERR:FIL for
use by diagnostic programs. The file contains one record
for each error entry in the file created by ERRLOG.

The format of each record is identical to the format of the

error entries in ERRLOG's file (ERRFILE). The keys for this
file contain the Julian date in packed decimal, the time of
the error in EBCDIC, and a sequence number for errors with
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the samé time tag, This sequence number is reset to zero hhmm, is the time (hours and minutes) in EBCDIC.

for each entry with a new time tag. The format of the

key is n is the sequence number,
The first record of ERRFILE is the key of the last record
08 . od Y in ERRFILE and has a key of zero.
h h m m While copying records into ERRFILE, consistency and error
checks are made on the input data. If any errors or in-
1 : consistencies are found, “copy error" records are written
where and a "copy error" counter in the summary record is in-

cremented. The error and consistency checks, recovery
actions taken, and the format of the copy error records are

08 is the number of bytes in the key. described below. The terminology used in the error record

yyOddd is the Julian date in packed decimal. formats is defined in Table 59.
Table 59. Error Record Terminology
Term Meaning
Account The doubleword used to identify a user's collection of files.
AIO CC A 4-bit field representing the condition codes as returned by the hardware
in response to an AIO instruction.
AIO Status A 16~bit field representing the status as returned by the hardware in response

Alternate I/O Address

Bytes Remaining

Consecutive, Keyed, Random

Count of Entries Identical to

Previous Entry

Count of Entries Lost

Current Command Doubleword

Caller's Address

DCT Index

DCT Index of Symbiont Device

Effective Address

Error Subcode

to an AlQ instruction.

A 16-bit value representing an alternate physical 1/O address by which a
dual-access device can be referenced.

A 16-bit field representing the Remaining Byte Count (RBC) field as returned
by the hardware in response to a TDV instruction.

Methods of organizing user files in CP~V (refer to the CP-V/BP Reference
Manual, 90 17 64).

The number of error log records which are identical to one previously logged
for identical reasons (excludes time records).

The number of error log records lost when logging becomes temporarily im-
possible for any reason.

A 64-bit value representing the command doubleword currently being pro-
cessed for a device (indicated by the TDV status DW).

The address back to which the error logging routine is returned when logging
is complete; used in isolating software faults.

The 8-bit value indicating the order in which the device is configured into
the system (at SYSGEN).

The 8~bit value indicating the order in which the device associated with the
symbiont is configured into the system (at SYSGEN).

A 32-bit value representing the final address computed for the instruction
pointed to by the instruction address (1A) in the PSD.

An 8-bit field indicating which of several types of file inconsistencies has
occurred (see CP-V/BP Reference Manual, 90 17 64).
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Table 59. Error Record Terminology (cont.)

Term Meaning

File Name The TEXTC name used to identify a collection of user data on secondary
storage.

Granule The unit of secondary storage allocation equal to 2048 bytes (usually 2 sectors).

HIO CC A 4-bit value (bits 0 ~ 3 of designated byte) representing the condition codes
as returned by the hardware in response to an HIO instruction.
A 16-bit value representing the status as returned by the hardware in response

HIO Status

1/0O Address

/O Count
Julian Day

Length

Memory Status Words
(Sigma 9 only)

MFI (Sigma 6 or 7 only)

Mode

Model Number

Number of Parity Errors

Primary 1/O Address

PSD

Real Address
Recovery Count

Relative Sector Address

Relative Time

to an HIO instruction.
A 16-bit value representing the physical 1/O address.

A 32-bit value representing twice the number of SIO instructions executed
for the device.

A 16-bit value representing the Julian day of the year (e.g., March 1 would
be represented as X'3D') when the error was logged.

An 8-bit value in the second byte of the error log record representing the
number of useful 32-bit words contained in the error log record. It includes
the first word in the count.

Each word is a 32-bit value representing data returned by the hardware in
response to an LMS instruction.

A 4-bit value representing the current state of the memory fault indicators
returned by the hardware in response fo an RD instruction. All memory fault
indicators will be reset.

A 16-bit value representing the manner in which the file was last referenced
(see CP-V/BP Reference Manual, 90 17 64).

A 16-bit value representing the conversion of a number (assigned by Field
Engineering to uniquely identify peripheral devices) to a binary value (e.g.,
7242 would be represented as X'1CA').

A 16-bit value representing the number of bad locations causing memory
parity errors (only the first 14 bad locations are entered in the log if the
number of errors is greater than 14).

A 16-bit value representing the physical 1/O address by which a device can
be referenced (see Alternate 1/O Address).

A 64-bit value representing the program status doubleword.

A 32-bit value representing the actual memory address (in a mapped system,
this is the same as the address in the 1A field of the PSD).

An 8-bit value initialized to zero at system initialization and incremented
by the value one for every system recovery.

A sector is 256 words. Each sector on a given device is numbered zero through
device end. CP-V maintains file pointers by relative sector number, thereby
simplifying the logic necessary to address different devices.

A 32-bit value representing milliseconds since midnight. Resolution is
2 msec. '

ERR:FIL Program 179




Table 59. Error Record Terminology (cont.)

Term

Meaning

Relgtive Time Resolution

Retries Remaining
Retry Request

Screech Code

Screech Subcode
Seek Address
Sense Information
SIO CC

S1O Status

Site Identification
Startup Type‘
Subchannel Status
Symbiont File
TDV CC

TDV Current Command DA

TDV Status Doubleword

TIO CC
TIO Status

Trap CC

An 8-bit value, n, such that actual relative time resolution = 2 msec. (e.g.,
n = 1 for a resolution of 500HZ or 2 msec.).

An 8-bit value representing Retry Request minus the number of entries at=
tempted. The range is between Retry Request and ~1. A value of ~1 indicates
the operation was terminated due to retry count rundown.

An 8-bit value representing the maximum number of retries after which a device
error is returned to the requester. This value is obtained from the requester's
DCB.

The code used by CP-V to identify the system failure which has occurred,

An 8-bit field identifying which type of a specific and similar set of system
failures has occurred, (See Software check codes in the CP~V/OPS Reference
Manual, 90 16 75.)

The physical disk address last used to access this device.

The diagnostic information returned from the device as a result of sending a
"sense" order to the device,

A 4-bit value (bits 0 - 3 of designated byte) representing the condition codes
as returned by the hardware in response to an SIO instruction.

A 16-bit value representing the status as returned by the hardware in response
to an SI1O instruction.

A 64-bit field; the first 32 bits contain the EBCDIC representation of the
SYSGEN input parameter for version; the second 32 bits contain blanks (X'40').

An 8-bit field indicating which of several types of system initialization was
used.

The status of the 1/O subchannel received from the hardware as a result of a
TDV instruction.

A CP-V system special file for buffering data between the CPU and slower
speed line printers, card punchers, etc.

A 4-bit value (bits 0 - 3 of designated byte) representing the condition codes
as returned by the hardware in response to a TIO instruction,

A 24-bit field representing the current command doubleword address used in
obtaining the device status with a TDV instruction.

A 24~bit field representing the subchannel status, as current command double-
word, device status, and byte count as returned by the hardware in response to
a TDV instruction.

A 4-bit value (bits 0 = 3 of designated byte) representing the condition codes
as returned by the hardware in response to a TIO instruction.

A 16-bit value representing the status as returned by the hardware in response
to a TIO instruction.

A 4-bit value (bits 0 - 3 of designated byte) representing the condition codes
as returned by the hardware when certain traps occur.
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Table 59. Error Record Terminology (cont.)

Term

Meaning

Trapped Instruction

Type

Unit Address

Unit Type

User ID

User Number

Version

Volume Serial Number

Year

A 32-bit value representing the contents of the location pointed to by the
instruction address (1A) in the PSD.

An 8-bit value in the first byte of the error record which identifies the type
of record.

A é=bit value (bits 2 = 7 of designated byte) representing the address by which
a processor can be referenced; the value is composed of a 3-bit cluster number
followed by a 3-bit unit number.

An 8-bit value specifying the type of processor. Bit O of the designated byte
indicates the presence of the processor in the current operational configuration
(0 = present, 1 =not present).

A 16-bit value which is a unique number assigned by the system to the partic-
ular job or on-line session.

An 8-bit value which is the index into internal system tables used to access
user specific information.

The version identifier of the system running (i.e., A00, B0OO, etc.). This field
is one byte in length. The letter of the version is stored in the first four bits
and the number of the version is stored in the second four bits.

A 4- or 6-byte field supplied by a user to identify either a tape or private
pack.

A 16-bit binary value representing the current year minus 1900 (e.g., 1973 is
represented as X'49').

READ ERROR

End Read Error

If the condition codes set by T:RDERLOG indicate a read

error, a copy error record (Read Error) is written and copy-

ing of the record is attempted. If inconsistencies are found
in the record, a copy of the bad record is placed in the
ERRFILE file, foliowed by the End Read Error record. If no
inconsistencies are found, the record is processed normally
and the Read Error record remains in the ERRFILE file. The
record formats are

Read Error
word 0
Type Length
X'10' X'02'
T 2 314 5 6 718 9 1011112 13 14 15

word 1

Relative time

o1 2 34]7 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 0 3

word 0
Type Length Subtype
X'10' X'02 : X'Q2'
0 1 2 314 5 6 758 9 10 11712 13 1415 24 25 26 27128 29 30 31
word 1
Relative time

0 1 2 374 5 6 718 9 10 11112 13 14 15116 17 18 lﬁzo 21 22 23724 25 26 27728 29 30 31

ERRLOG RECORD LENGTH ERROR

If the length of the ERRLOG record is greater than 256, a
copy error record followed by the ERRLOG record is written
on ERRFILE. No attempt is made to copy this record in the
detailed format, The record format is

word 0
Type Length Subtype
X'10' X'03' 2 X'03'

0 1V 2 374 5 6 718 9 10 11112 13 14 15T16 17 18 19120 21 22 23124 25 26 27128 29 30 3
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word 1
Refative time I
word 2

Index to bad entry

[] 4 13

INCORRECT TIME

If the time of an entry is out of sequence, i.e., if it is
earlier than the time of the last record and the data has not
changed, a copy error record is written on ERRFILE followed
by the ERRLOG record. The time of this entry is then used
for the key and processing continues, The record format is

word 0

Type
Xl "‘0|

V72 314 5 6 7

word 1

.
Relative time
0 1 2 314 5 6 7108 © 10 11012 13 14 15116 17 18 19120 21 22 23124 25 26 27128 5330§l

word 2

Index to bad entry

T T 2 314 5 6 718 910 11112 13 14 15116 17 18 19720 27 22 23194 25 26 27128 9 30 31

where index is the displacement within the ERRLOG record
of the first word of erroneous entry.

ILLEGAL ENTRY TYPE

If the entry type is not one of the [egal types, a copy error

record followed by the ERRLOG record is written on ERRFILE,

No attempt is made to copy the remainder of the record.
The record format is

word 0

Type Lengt
— X :
word 1

Relative time
0 1 2 ala 5 6 778 9 W‘lrl? 13 14 15716 17 18 19120 2} ” HI,: 2; 5‘ ” n 5 B 3!‘

word 2

Index to bad entry

01V 2374 5 6 718 9 1 4 ¢ '

where index is the displocement within the ERRLOG record
of the first word of erroneous entry.
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Note: Errors that occur while booting have a time tag of
24XX but the keys of these records contain the cur-
rent date and 0011 for the time.

If read or write errors are detected while reading or writing
ERRFILE and SUMFILE, they are ignored.

Whenever 1/O errors or certain unusual conditions occur,
an entry will be made into the ERRLOG file. This entry
will contain any information pertinent to the condition.

Word 0 of each entry will have a code indicating which
error or unusual condition is present along with the number
of words in the entry (including word 0). Time (hhmm) and
Device Name (yyndd) are in EBCDIC.

There are no error log entries for the fol lowing two interrupts.

MEMORY FAULT INTERRUPT

The Memory Fault Interrupt (MFI) is triggered when an error
is detected during a memory access by either the CPU or an
IOP. If the MFlis triggered by the CPU, a parity error trap
will also occur unless the error is a Loop Check Parity error
or Overtemperature condition. The parity error trap routine
performs error recovery, logs the error, and clears the MFI
to avoid duplicate processing. The MFI service routine
therefore expects to only handle errors detected during an
IOP memory access and Loop Check and Overtemperature
errors. The Loop Check and Overtemperature errors are
processed by the memory parity program and the system re-
covery program is entered with code X'23'. The other er-
rors are logged by the device handler, which also performs
the required recovery.

PROCESSOR FAULT INTERRUPT

The Processor Fault Interrupt is not enabled in CP-V. Errors
that cause this interrupt in @ monoprocessor system are han-
dled by the 1/O Interrupt Routines.

SIO FAILURE

This record is logged when CC1 and/or CC2 are set after
execution of the SIO instruction.

word 0

Ty Length

Xuy‘p]ea X'gé' Model number
0 1 2 3T4 5 6 7 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31
word 1
| Relative time I
word 2

S10 status

I/O address
¢ YV 2 IJT4 5 6 718 9 10 11712 13 14 18513 17 1




word 3

MFI (if
Sigma 6 or 7) SIO CC TDV CC

T 1 2 3714 5 6 718 9 10 11112 13 14 15016 17 18 19120 21 22 23124 25 26 27728 29 30 31

word 4
Subchannel
TDV current command DA
status
0 1 2 314 5 6 718 9 10 1112 13 14 15116 17 18 19120 21 22 23124 25 20 27128 29 30 3

word 5

TDV status

7 Z 314 5 6 718 9 10 112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 3

Bytes remaining

TIME OUT

This record is logged when the /O interrupt does not occur
within a specified time period in response to an 1/O instruc-
tion. The format for time out (type X'12') is identical to
that for device error (type X'15') except that HIO CC and
status replaces AIO CC and status.

UNEXPECTED INTERRUPT

This record is logged when an interrupt, other than an at-
tention interrupt, is received from a known device for
which no 1/O operations have been started by the system.

word 0
Type engt!
YP Length Model number
X3 X'04'
0 | 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 1

Relative time

D 1 2 3[4 5 6 718 9% 10711112 13 14 15016 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 2

AIO status 1/O address

0 1 2 314 5 6 778 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 3

AIO CC

2 374 5 6 718 910 11?12 T3 14 15116 17 18 19120 21 22 23124 25 2677[53 5$ 56 !‘

DEVICE ERROR

This record is logged when general analysis of the status re-
ceived from an AIO, TDV, or TIO 'indicates an error which
resulted from the I/O operation.

word 0

Type Length
Model number
X'15' X'0D’
1.2 3074 5 6 718 9 10 V1112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31
word 1
Relative time
0 1 2 3Ta 5 & 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 3C 31
word 2
AIO status 1/O address
C 1 2 314 5 6 718 6 10 11112 13 14 1516 17 18 19120 21 22 23124 25 26 27128 29 3C 3V
word 3
MFI (f

Sigma 6oy 7)| AIOCC | TDVCC | TIOCC

0 1 2 374 5 6 778 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 3!

word 4
Subchannel
TDV current ¢
status \% ommand DA
0 1 2 314 5 6 7 1112 13 14 15006 17 18 19120 21 22 23124 25 26 27128 29 30 31
word 5

TDV status

Bytes remaining

0 1 2 374 5 6 718 9 10 Ni12 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 3C 31

words 6 and 7

Current command

doubleword

0 1 2 314 5 6 71€ 9 10 11172 13 14 15716 17 18 19120 21 22 23124 25 26 7126 29 30 3%

word 8
Retr Retries
TIO status Y . .
request remaining
0 1 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 9

Total I/O count for this device

0 1 2 314 5 6 7718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 277128 29 30 3

words 10 and 11

Volume serial number

(Six characters for Original Current
ANS tapes) function code | function code
0 )V 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 12

Seek address

0 1 2 314 5 6 718 ¢ 10 nhiz 13 14 15016 17 18 19120 20 22 23124 25 26 27128 29 30 31
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The format for device error (type X'15') is identical to that
for device timeout (type X'12') except that HIO CC and
status is used in place of AIO CC and status.

SECONDARY RECORD FOR DISK PACK, RAD, TAPE,
AND RBT DEVICE ERRORS

This record is generated as a result of a previous device
error and contains device status which corresponds to the
information contained in the Device Error record (type
X'15') preceding this record.

words 2 and 3

PSD word 1

PSD word 2

word 0
Type Length
o, I/O address
X'16" (variable) /
0 1 2 3T& 5 & 718 9 10 1111213 14 15116 17 18 19120 21 22 23174 25 26 27128 39 30 31
word 1

Relative time

0 1 2 314 5 6 718 9 1010112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

words 2 and following

01 7 374 5 & 778 9 10 1112 13 14 15116 17 18 19120 21 22 23724 23 36 D178 39 30 9

words 4 and 5

| BEmsaam——— Reserved for future use

0°1 2 3145 6 718 9 10 11112 13 14 15016 17 18 19020 21 22 23124 25 26 27128 29 30 3!

word 6

Trapped instruction

0 1 2 374 5 6 718 9 10 11712 13 14 15116 17 18 19120 21 22 23724 25 26 27128 29 30 31

word 7

Effective address of trapped instruction;
0 if indeterminate
0 1 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27728 29 30 31

word 8

Real address of trapped instruction

Sense information (left justified)

Device Length (in bytes)

7242 10

Disk A, B 16

1600 bpi tape 6 T
9T tape 1

RAD 3

7670 RBT 1

0 1 2 304 5 6 718 9 10 11112 13 14 15116 17 18 19120 2) 22 23124 25 26 27128 29 30 31

The 1/O address links the secondary record to the cor-
responding device error entry.

HARDWARE ERROR

This record is logged when a hardware error has been de~
tected, the type of error being indicated by the Trap CC.
For Sigma é and 7, this record is generated as a result of
the memory parity interrupt associated with location X'56'.
For Sigma 9, this record is generated as a result of the par-
ity error trap associated with location X'4C'.

word 0
Type Length
X¥r7c X'09' TI'CIP CcC
T T 31T 5 6 TTE 5 0 1Tz 73 Ta 15T s 5 18 W20 21 27 23128 55 26 T e 15 30 3

word 1

Relative time

0 1 2 314 5 6 718 9 10 nliz2 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 3C 3}
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T2 314 5 6 718 5 10 11112 13 14 15176 17718 19120 21 22 23124 25 26 27128 29 30 31

SYSTEM STARTUP

This error is logged at system initialization and at every
recovery .

word 0
Tyre Length Startup Recovery
X'18' X'04' ‘type count

0 1 2 314 5 6 718 9 10 11132 13 14 15116 17 18 19120 27 22 23124 25 26 27128 29 30 31

word 1

Relative time

G 1 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 2
Year (last two digits; Julian day (in binary)
in binary)
0 1 2 314 5 6 718 9 1C 11112 13 14 15116 17 18 19720 21 22 23124 25 26 27128 29 30 31
word 3
Screech

Screech code subcode

0 1 2 314 5 & 718 9 10 11112 13 14 15[16 17 18 19120 21" 22 23124 25 26 27128 29 30 3)

where

screech code and screech subcode are defined in
the CP-V/OPS Reference Manual, 90 16 75.

recovery count is set to O for initial startup as de-
fined by startup types 1, 2, or 3 below.




startup type specifies the type of startup.

1 = Initial PO boot

2 - PO boot with files

3 - System device boot (no recovery)
4 - System recovery

5 - Operator recovery

WATCHDOG TIMER

This record is generated as a result of the instruction watch-
dog timer runout trap associated with location X'46'.

word 0
Type Length
x)lllp9| xlr699| TTGP CC
T 1 2 314 5 6 718 ¥ 10 11112 13 14 15116 17 18 19120 21 23 23124 25 28 5128 B B 31

word 1

Relative time

O | 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

words 2 and 3

PSD word 1

PSD word 2

© 1| 2 314 5 6 718 9 10 11112 13 14 15116 17 18 {20 21 22 23724 25 26 27128 29 30 31

words 4 and 5

I

Reserved for future use

(N R R I S S R N BT RNV R TR R N TS ) B TR U TR TA R

word 6

Trapped instruction

0 | 2 314 5 6 718 9 10 11112 13 14 15016 17 18 19120 21 22 23724 25 26 27128 29 30 31

word 7

Effective address of trapped instruction; 0 if indeterminate

G 1 2 314 5 6 718 ¢ 10 11112 13 14 15116 17 18 19120 2) 22 23124 25 26 27128 29 30 31

word 8

Real address of trapped instruction

0 1 2 314 5 6 7i8 910 N2 13 14 15716 17 18 19120 21 22 23124 25 26 27'23193031‘

FILE INCONSISTENCY ERROR

This record is logged if the system detects files which are
inconsistent in that the associated file links do not match
or are otherwise incorrect.

word 0
Type Length 75 Error
X']A! X']14 subcode

01V 2 314 5 & 9 10 V112 13 1415716 17 18 19120 21 22 23124 25 26 27 2 30 3

word 1

Relative time

0 1 2 3[4 5 6 718 9 10 1112 13 4 15016 17 18 19120 21 22 23124 25 26 27128 29 30 3!

words 2 through ¢

7

File name

L I T B O IM1NR BTt 10 S o 1Ly i o g A

words 10 and 11

Account number

0 ! 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 2} 22 23124 25 26 27028 29 30 31

word 12
DCT index Relative sector address
T T I T T s TtE T R T T e TR W R B e T RS o
word 13
ORG MODE
R R T @ 0T 6 %GR F 0 37157 5354 5315557 38 5916067 67 63
where
ORG is set to 1 for consecutive, 2 for keyed, and
3 for random.
MODE is set to 1 for IN, 2 for OUT, 4 for INOUT,

and 8 for OUTIN,

CORRECTABLE SEEK ERROR

The correctable seek error entry is identical to the File In=
consistency record above except that it has an error subcode
of 7F. This record is logged when a hardware seek error oc-
curs and a subsequent retry clears the error.

SOFTWARE-DETECTED SYMBIONT INCONSISTENCIES
This record is logged if the system detects files which are

symbiont inconsistent in that the associated file pointers do
not match or are otherwise incorrect.
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LOST ENTRY INDICATOR

word 0
)T(Yfee, !5:,’6%',"‘ I 0 QCT ig.dex' This record is entered when buffering constraints make error
Tt Ty L) Ll logging temporarily impossible. The newest entries are lost.
word 1 word 0
Relative ti Type Length c f entries |
elative time : X'E" X102" ount of entries lost
alz:usoﬂrvwmmmwmm T Ty

word 1

word 2
DCT . '
Code index Relative sector number
0 1 2 414 5 6 718 9 10 1012 13 14 1 1

where the code field has }he following meanings:
X'F1' - bad disk address.
X'F2' - bad backward link.
X'F3' - file device error.
X'F4' - bad record control code.
X'F5' - data overruns block.
X'F6' = record device error.

X'F7' - file device down.

SIGMA 9 INSTRUCTION EXCEPTION

This record is logged as a result of the instruction excep~
tion trap associated with location X'4D',

word 0
Type Length ‘ 7
X'1D" X'05' 0 Trap CC
0t 2 314 5 & 778 9 10 1111213 14 15118 17 18 T 1 4 25 )
word 1

Relative time
0 1V 2 374 5 6 718 9 10 11712 13 14 15116 17 18 19120 2V 25 26 T

words 2 and 3

PSD word 1

PSD word 2
R T B SR S R A AT A ARSI F I AT AN I 6 10 S I KL TR LI B A o R

word 4

Relative time of last lost entry

T T T T T T T U i T T s T et eyt e

DUPLICATE ENTRIES

This record is logged if duplicate error log entries are
generated.

word 0

Type Length Number of entries identical
X'1F' X'02' to previous
0 1 2 3t4d 5 6 718 9 10 1112 13 14 1516 17 1819 122 23124 25 26 2 KLl

word 1

Relative time of last duplicate

Tt T s T T e T T T e T R R T R SR S R iR T

POWER ON

This record is generated as a result of the power on trap as-
sociated with location X'50'.

word 0

Type

xl 1

O T T 3T 5 6 7

word |

Relative time of power off

0 12 374 5 6 718 5 10 NT12 13 14 15796 17 18 B0 21 5 5150 55 30T 29 30 3

CONFIGURATION RECORD

This record is logged at system startup. The time field in
the entry key contains 0010.

word 0

Type

X'21

LARBR AR BEIRALI

word 1

Trapped instruction

N B A E N SRS B A BRI N R R R R R
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word 2

Model number DCT index

0 1 2 374 5 6 718 9 10 11112 13 14 15116 17 18 19120 2) 22 23124 25 26 27138 29 30 37

word 3

Alternate 1/0O address Primary 1/O address

0 1 2 374 5 6 718 © 10 1112 13 14 15116 17 18 19120721 22 23124 25 26 27128 29 30 31

additional words

Words 2 and 3 may be repeated up

to four times. The pairs of words

will be in order by DCT index.
— Multiple records may occur.

0V 23745 6 718 § 10 H‘l|2 R TR P 21 22 23124 25726 27128 8 30 3

SYSTEM IDENTIFICATION

This record is entered at system startup and recovery and is
entered after the CONFIGURATION RECORD (type X'21').
The time field in the entry key also contains 0010.

word 0
Tyge Len%fh Core size (in {Relative time
X'22 X'05! 8K wordblockg| resolution

0 1 2 374 56 718 9 10 112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 1

Relative time
0 1 2 3T4 5 6 718 9 10 N2 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 2

System, version, flags (loc 2B)

0 1 2 374 5 6 718 9 10 111213 14 15116 17 18 19(20 21 22 23124 25 26 27128 29 30 31

words 3 and 4

Site identification (in EBCDIC)

—

TIME STAMP

This record is entered one each hour on the hour.

word 0
Type Length
X'23' X'03'
0 1 2 374 5 6 778 9 10 NNZ 13 1415716 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 1

word 2 )
Year (last two digits;

Julian day (in binary) I
0 1 2 314 5 6 718 9 10 11(12 13 14 15116 17 |‘ﬁw2| 22 23724 25 26 27128 9 30 3

in binary)

BAD GRANULE RELEASE

This record is logged if the granule being released contains
an invalid disk address or has already been released (dual
allocation).

word 0
Type Length Type code (0-bad address;
X¥§4' X'04' 1-dual allocation)

0 1 2 ]iT5 6 718 9 10 11012 13 14 15116 17 18 19720 21 22 230124 25 26 27128 29 30 31

word 1

. .
Relative time
0 ) 2 314 5 6 718 9 10 11[12 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 2

Relative sector address
0 1 2 314 5 &6 718 9 10 11112 13 14 15716 17 18 19120 21 22 23124 25 26 277128 29 30 31

word 3 (if type code = Q)
Address of routine calling ERRLOG

0 1 2 374 5 6 7718 9 16 11112 13 14 15716 17 18 19720 21 22 23724 25 26 27128 29 30 31

or

word 3 (if type code = 1)

Number of graules
being released
0 1 2 374 5 6 718 9 10 11112 13 14 1311

VY20 21 52 23126 25 26 27728 29 30 3

OPERATOR MESSAGE

This record is interjected as the result of an operator
ERRSEND key-in or by a diagnostic program. It is generally
used to describe unusual conditions surrounding a particular
error.

word 0
Type Length
X'27' (variable)

0 1V 2 314 5 & 718 9 10 11712 13 14 15

Relative time

0 1 2 374 5 6 778 9 10 11112 13 14 15116 t7 18 19120 21 22 23124 25 26 27128 29 30 31

word 1

Relative time

+ —
0 1 2 314 5 6 718 9 10 N2 131415716 17 18 19120 21 22 23124 25 26 27728 29 30 3!

word 2

Message from the operator in TEXTC
format. (Maximum size is 71 characters
plus the count byte.)

0 1 2 374 5 6 778 9 10 N2 13 74 15716 17 18 19120 21 22 23124 25 26 27128 29 30 31
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I/0O ACTIVITY COUNT

This is.recorded once per hour and at recovery.

word 0
Type Length DCT i . .
. T index of first device
X'28' (variable) C v!
0 1 2 314 5 6 718 % 10 11112 ¥3 14 15116 17 18 lvrﬁ 21 22 23124 25 26 27128 29 30 31

word 1

Relative time

12 4 5 & 718 9 10 19112 13 14 15118 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 2 ‘

1/0 address DCT index

0 v 2 374 5 6 7108 9 10 1112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 3)

word 3

1/O count
0 1 2 314 5 & 718 9 10 11112 13 14 'ﬁlé 17 Ii I;EZI 57 23724 252627!28293031

additional words

Words 2 and 3 may be repeated up to four
times. The pairs of words will be in order
by DCT index. Multiple records may occur.

G 1 2 314 5 6 718 6 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

MFI PRIMARY RECORD

This record is logged as a result of the memory fault inter-
rupt associated with location X'57' on a Sigma 9.

word 0

Length
Type =X'31"* X'02'

0t 2 34 576 789]01”]213!415.

word 1

Relative time

0 1 2 314 5 6 718 9 10 nl1z27 13734 15116 17718 19120721 22 23124 25 26 27128 29 3¢ 31

MEMORY PARITY SECONDARY RECORD

This record is logged as a result of the memory fault inter-
rupt associated with location X'57' or the memory parity
trap associated with location X'4C' on the Sigma 9. This
record follows record type X'17' and record type X'31'.

word 0
Type Length
X¥43' X'05'

0 1 2 314 5 6 718 9 10 11012 13 14 1§

word 1

Relative time
e — O—
0 1 2 314 5 6 718 9 10 13112 1314 15016 17 18 19720 21 22 23124 25 26 27128 2 X 31

word 3

Memory status word 1
0V 2 314 5 ¢ 778 9 10 1213 141518 17 18 19120 21 22 53!1: 25 %% ﬁ‘ﬁ 30 31

word 4

Memory status word 2

0 1 2 3F4 5 6 718 9 10 N2 131415106 17 18 19120 21 22 23124 25 26 27128 29 30 31

ENQUEUE TABLE OVERFLOW

This record is logged when an Enqueue CAL has been re-
jected because there are insufficient unused entries in the
Enqueue tables (QT). The user with the most entries in the
QT is specified.

word 0
Type Length
X'50" X'03'
0 7 2 3t4 5 & 778 9 10 1121314 15116 17718 19120 21 22 23124 25 26 27128 29 30 31

word 1

Relative time
oy T T T at e T st T St T s T R R

word 2

User ID Entry count (in binary)

(R I B B N SN A S [N EA N F RN RNT B BT VAT R 6 R TR S B T W TR TR A R B

Entry count is the number of entries in the enqueue table be-
longing to the specified user at the time the error log entry
was made.

PARTITIONED RESOURCE

This entry is logged when a resource is partitioned via
the SYSCON processor by the operator.

word 0
Type Length
X'51" X'03' Model number
0 1 2 314 5 6 718 5 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 1

Relative time
¢ 1T 7 3;‘ 56 718 ¥ 10 l]il? 1314 75%!6 17 18 19720 2V 22 23?74 25 26 27128 29 30 31

word 2
F| 0 0 I/O address
01 2 3?‘ 5 & 718 9 10 \ﬁlz T3 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

F =0 for device entry.
F =1 for controller entry.

RETURNED RESOURCE

This entry is logged when a resource is returned from being
partitioned via the SYSCON processor by the operator.
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word 2 word 0
i T Length
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word 1

Relative time

0 1 2 314 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 2
F|O 0 1/0 address
0 1 2 314 5 6 718 9 10 SRR AR A R F R A P O A N

F =0 for device entry.

=1 for controller entry.

PRIVATE PACK INCONSISTENCY

This record is logged as a result of a logic error in the con-
trol of access to the private pack other than file inconsist-
ency (which is reported by a type X'1A' record). This error
is not related to file pointer errors but results from a system
error,

word 0
Type Length
X'53' X'04'
5T 7 313 5 6 T 1B 5 10 TITiZ 03 14 15116 17 16 10120 21 22 23724 35 26 27726 29 .30 37

word 1

Relative time

0 1 2 374 5 6 778 9 10 1111213 1415716 17 18 19120 21 22 23124 25 26 27128 29 30 31

word 2

User ID DCB address

0 U 2 314 5 ¢ 718 9 10 1111213 1415116 17 18 19720 21 22 23724 25 26 27128 29 30 31

word 3

Address of routine calling ERRLOG

01 2 3‘4 5 6 718 9 10 11112 13 14 15016 17 18 19120 21 22 23124 25 26 27128 29 30 31

HARDWARE-ERROR DIAGNOSTIC CALs

The following four CALs are intended for use by the monitor
in performing diagnostic functions relating to the hardware-
error log and must be issued by a program from the :SYS ac-
count. They provide the following services: reading from
the hardware=-error log, writing to the hardware-error log,
initiation of diagnostic ghost jobs, and accessing of sym-
biont devices directly for diagnostics.

These four services are all invoked by a CALT1, 6 fpt instruc-
tion; the addressed FPT contains a code and a parameter.
The FPT codes and the functions performed are as follows:

FPT Code Function
0 Read Error Log
1 Write Error Log
6 Initiate Ghost Job

The status of the requested operation is reported via
condition-code settings summarized below. (Not all of the
statuses indicated are appropriate to, or reported by, all
three CALs.)

0 0 0 0

Normal return.
1 0 0 0 Request denied: insufficient privi-
lege, not in :SYS account, or buffer

is not a data page.

Error during operation (Read or
Write), or job unknown (Initiate).

0 0 1 0 Last buffer.
0 0 0 1 Error log does not yet exist (Read).
In each case, the calling program must be of privilege level
CO or greater; otherwise CC1 is set to 1 and no action is
taken.

READ ERROR LOG

The format of the FPT for a read-error-log request is

X'00' Buffer address

01 2 3145 6 718 9 10 11712 13 14 15716 17 18 19120 21 22 23124 25 26 27128 29 30 31

A variable number of words up to a maximum of 256, de-
pending upon the contents of the error log, is read to the
area addressed by the FPT. This is a 'destructive' read,
returning error-log granules to the monitor's available pool
as they are exhausted.

The error=log file is not protected against simultaneous use;

thus only one program in the entire system should read this
file.

WRITE ERROR LOG

The format of the FPT for a write~error-log request is

Buffer address

S5 77 18 1120 21 22 23124 35 36 D18 B 0 7

x'on

01 2 374 5 6 778 9
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The second byte of the data record addressed by the FPT
must specify the number of words to be written, up to a
maximum of 253. The first byte of the record should con=
tain a type code.

INITIATE GHOST JOB

The format of the three~word FPT for an initiate-job request
is

word 0
[ ]
X'06 0 0
37 7 314 5 6 T8 5 10 1111213 14 15176 17 18 19120 27 22 23124 2526 27128 29 30 07

words 1 and 2 (Name of job to be initiated)

F‘l G.l 02 0'3

n-3 ) -1 %

0 1 2 314 5 6 718 5 10 11112 13 14 15116 17 18 19120 21 22 23124 25262772529303'
(Name of job must be in TEXTC format.)

If the program to be initiated is already in execution at the
time of the request and is not in a waiting state (WAIT CAL
with unexpired time), the normal return is made (CCI=0).
If the program is in a waiting state, it will be activated
immediately at the WAIT CAL plus 1 and a normal return is
made to the initiating program.

ACCESS DIRECTLY FOR DIAGNOSTICS
Diagnostics, peripheral exercisers, and other programs may
gain direct connection to card readers, card punches, line
printers, and magnetic tapes by using the following special

form of the M:OPEN:

option device code (P14) alternate form

0 0[0|1j0—-0 1/O address

TS T T T A e T R R T B e T T

L B B B S
where 1/O address is formatted as specified in the Sigma 7
Computer/Reference Manual, 90 09 50. This special form
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(diagnostic M:OPEN) can only be used to achieve connec-
tion to @ symbiont device.

When devices are accessed in this way, the status given by
TDV, TIQ, and AIQ instructions is returned in the DCB
words 15-18 as shown below.

0 15 16 3!
1510 0 AIO status
1610 0 TDVV command address
17 TDV status “ TDV byte count
18 TIO status TIO byte count

SUMFILE

SUMFILE is a keyed file built and updated by ERR:FIL for
use by ERR:SUM. The first record of SUMFILE is the key of
the last record of SUMFILE and has a key of zero. The sec-
ond record of the file is the master error summary and has a
key of one. Subsequent records of the file are the sum-
maries of errors for each hour of operation. The keys of
these records begin at two and are incremented for each suc-
cessive record. The master error summary is the summation
of the hour summaries. The format of the summary records
(master and hourly) is detailed in Figure 79. The format of
the keys for SUMFILE is

o1 N
where
01 is the number of bytes in key.
N is the sequence number.




19

20

21

26

Length

ERROR

UXI

NIR

MPE

SYS

wDT

FIL

SYM

PAR

INX

SIO

DTO

DE

DF

Words 15-20 repeated for each device in DCT.

Number of words in record.

Time: The time of the first error included in this
summary for the master summary and open
summary records. For closed summary rec-
ords, it is effectively the closing or com-
pletion time.

Count of "copy error"” records.

Count of unexpected interrupt entries.
Count of unrecognized interrupt entries.
Count of memory parity error entries.
Count of system start-up entries.

Count of watchdog timer trap entries.
Count of file inconsistency entries.
Count of symbiont inconsistency entries.
Sigma 9 parity error —memory fault.

Sigma 9 instruction exception error.

EBCDIC device name.

Count of SIO failure entries for this device.
Count of Device Timeout entries for this device.
Count of Device Error entries for this device.

Count of Device Failure entries for this device.

Figure 79. Summary Record Format
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13. SYSCON

INTRODUCTION Example:

SYSCON is a system control processor that enables the 1GJOB SYSCON @
following functions to be performed:

SYSCON HERE

e A resource may be partitioned out of the CP-V system >
so that it is no longer available to the users (the only
exception being a user who is using special peripheral
diagnostic procedures). In general, this is used for
removing faulty resources from the system. The fol-
lowing types of devices and their associated control~-
lers are the only types of resources that can be

partitioned. SYSCON COMMANDS

DISPLAY The DISPLAY command displays the status
e Cord reader of resources. The format of the command is:
e Card punch [[yy]ndd
e Line printer Yy
DI[SPLAY] | CONT[,[yy] ndd]
. . PART
e  Magnetic tape drive {ALL
e Private disk pack spindle
where
¥
e A partitioned resource may be returned to the system. [yy]ndd requests the status for the specified device.
The yy portion is unnecessary and is therefore op-
tional. However, if it is specified, it is verified
e The status of the various system resources can be by SYSCON. This request can only be made for
displayed. partitionable types of devices (i.e., card readers,
card punches, line printers, magnetic tape drives,
and private disk pack spindles).
e The M:MODNUM file can be built, updated, and
displayed. The M:MODNUM file contains a list of .
.. ) Yy requests the status for all devices of type yy.
all legitimate device/controller model number com- . .
Lo . . This request can only be made for partitionable
binations for the CP-V installation. .
types of devices.
SYSCON can be run either as a ghost job or as an on-line CONT[,[yy]ndd] requests the status of all control-
job. The user must have at least AQ privilege. SYSCON lers within the system if the [yy]ndd portion is
is called as a ghost job with the operator key-in omitted, or requests the status of just the con-
troller for the device specified by [yy]ndd. In
GJOB SYSCON the latter case, the yy portion is unnecessary

and is therefore optional. However, if it is
specified, it is verified by SYSCON. When
It is called as an on=line job with the command a device is specified, it must be a partition-
able type of device.
SYSCCN

PART requests a display of all partitioned resources

If the user privilege level is sufficient, SYSCON displays (i-e., partitioned devices and controllers).

th
¢ message ALL requests a display of all resources within the

system and their status. (The display includes
every device and controller, not just those that
are partitionable. )

SYSCON HERE

and prompts for a command with the 'greater than' char-
acter (>). If no paremeter is specified, ALL is the default.

192 SYSCON




The general format of the display is as follows:

Fedekdodededodedededofedodkde e kdedeokedeododedok Fededededededkde e dedodekek h ko ko dkeok ke

RESOURCE STATUS
PART
IDLE
dd ON - PA]
yym |uid | [N RT]
blank
PART
CONT, yyndd up
NON~-PART
where
yyndd specifies the device name.
CONT, yyndd specifies the controller associated

with the device specified by yyndd.
PART indicates that the resource is partitioned.
IDLE indicates that the device is idle.

uid specifies a tape label or a disk pack serial num-
ber and indicates that the device is busy. (This
is only applicable for a tape drive or a private
disk pack spindle.)

blank indicates that the device is busy. This is
only applicable for devices other than tape
drives or private disk pack spindles.

up specifies that the controlier is available.

PARTITION The PARTITION command attempts to
remove a resource from the system. It may not be possible
to partition a resource because, for example, the resource
may be nonpartitionable. If it is not possible to partition
the requested resource, a message is output to indicate the
reason why the resource was not partitioned. When a re-
source is successfully partitioned from the system, any user
currently associated with it is allowed to access the re-
source until completion. However, no new user will be
permitted association with the resource unless that user is
using special peripheral diagnostic procedures. (In the
case of a failing resource, the operator may want to abort
the user(s) associated with the resource.) When a non-
symbiont type device is partitioned, the total count of de-
vices for that type of resource is decremented by one and
all jobs waiting in the queue are rescheduled according to
the new count.

The format of the PARTITION command is:

[yyJndd ]
PA[RTITION] {c ONT, [yy]ndd
where
(yylndd specifies the address of the device that is

to be partitioned. The yy portion is unnecessary

and therefore is optional. However, if itis
specified, it is verified by SYSCON.

CONT,[yy]ndd specifies the name of a controller
that is to be partitioned. When a controller is
partitioned, all of its devicesare also partitioned.
If any of its devices cannot be partitioned for
any reason, then the controller (and its devices)
will not be partitioned. The yy portion of the
specification is unnecessary and therefore is op-
tional. However, if it is specified, it is verified
by SYSCON.

RETURN The RETURN command attempts to return a
partitioned resource to the system. It may not be possible
to return a resource to the system because, for example, the
resource may be busy. If the requested resource cannot be
returned, a message is output to indicate the reason why the
resource was not returned. When a resource is successfully
returned to the system, it becomes available to users in the
same manner as it was available before it was partitioned.
When a nonsymbiont type device is returned, the total
count of devices for that type of resource is incremented by
one and all jobs in the queue are rescheduled according to
the new count.

The format of the RETURN command is:

yy]ndd }
RE[TURN]{CONT,[yy]ndd
where

[yy]ndd specifies the name of a device that is to

be returned to the system. The yy portion is un-
necessary and therefore is optional. However,
if it is specified, it will be verified by SYSCON.

CONT,[yy]ndd specifies the name of a controller
that is to be returned. When it is requested that
a controller be returned to the system and one or
more devices within the controller are busy, the
controller will be returned and the devices that
are not busy will be returned. The busy devices
will not be returned and will therefore remain
partitioned. A message will be issued for each
device indicating whether or not it was returned
and each busy device must later be returned in-
dividually. The yy portion of the specification
is unnecessary and therefore is optional. How=~
ever, if it is specified, it will be verified by

SYSCON.

MODNUM The MODNUM command isused to generate,
update, or display the contents of the file M:MODNUM.
M:MODNUM is a file that contains a list of all legitimate
device/controller model number combinations within the
CP-V system. This file is used during PASS2 of SYSGEN
when processing the :DEVICE command. The device/
controller model numbers are verified by SYSGEN and, if
needed, the appropriate controller model number is obtained
from the file.
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Generally, the M:MODNUM file resides in the :SYS
accourtt. However, .it may wreside in another account pro-
vided shat appropriate assigrments are made. SYSCON
expects the input MAODMNUM file to reside in the :SY5
accourit, but this can be overridden by wssigning the M:El
DCB to the account that the file actual ly resides in (before
calling SYSCON). Far example, assume that the file re-
sides in the account MYACCT:

1SET M:EL/M:MODNUM. MY ACCT
4SYSCON o

Note that the file may reside in another account only when
SYSCON is run in the on-line mode. Such an asignment
cannot be made when SYSCON is run as a ghost.

When the M:MODNUM file is created or updated, the
output M:MODNUM fite will be output to the account in
which SYSCONM is run.

SYSGEN also expects to find the M:MODNUM file in the
:SYS account; however this can be overridden by an appro-
priate assignment (see the :DEVICE command in the SYSGEN
chapter).,

The MODNUM command has the following format:

(NEW
MO[DNUM] {UPDATE
DISP
where

NEW specifies that @ new M:MODNUM file is to
be generated. SYSCON will prompt for entries
to the file as described below.

UPDATE specifies that the M:MODNUM file is to
be updated (i.e., entries are to be added or de-
leted). SYSCON will prompt for updates as des-
cribed below.

DIsp specifiesthat the contents of the MiMODNUM
file are to be displayed. An example of the for-
mat of the display is given in Figure 80.

Ferew e dededede e dedeSedededede ek

DEVICE CONTROLLER
7120 7120
7242 7240

Figure 80. Display of the M:MODNUM File
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When the MODNUM command is given with the NEW or
UPDATE option, SYSCON prompts for the input of sub-
commaitds with a peried. The formats of the subcemmands

e

1  device model?, controller model?

fdevice model# }
lcontroller mode!#

STOP
where

1 specifies that an entry for the device model num-
ber and its corresponding controlier model number
is to be inserted into the M\MODNUM file.

D specifies that all entries in M:MODNUM for the
specified device model number or controller model
number are to be deleted.

STOP terminates the set of MODNUM subcommands
and causes the M:MODNUM data to be written to
the M:MODNUM file.

device model# specifies the device model number.
1t must be a five character field. The first char-
acter must be a D followed by a four hexadecimal
digit device model number,

controller model? specifies the controller model
number and must consist of four hexadecimal digits.

The M:MODNUM file may have several entries in which
unique device madel numbers each have the same control-
ler model number. Also, the file may have several entries
where the same ‘device model number has different controller
mode! numbers associated with it.

At least one of the entries in the file must contain a de-
fault device/controller model number combination. This
allows an installation with a nonstandard device to enter
the device into the system during SYSGEN. This is useful
when the model number is not known or is not acceptable
(e.g., it has too many digits or contains digits that are not
hexadecimal). The default entry is:

device model = FFFF
controller model? = FFFF

END The END command terminates SYSCON. The
format of the command is

END

SAMPLE SYSCON SESSION

Figure 81 is a sample on-line SYSCON session in which a
line printer and a controller with five devices are partitioned.




The DISPLAY command is used to list all devices and
controllers that are partitioned. All terminal output is
underscored; terminal input is not.

1SYSCON )
SYSCON HERE

>PA LPAOF &
SYMBIONT LPAQOF TERMINATED
ITEM PARTITIONED

>PA CONT,9TABO &)
ITEM PARTITIONED
ITEM PARTITIONED
ITEM PARTITIONED
ITEM PARTITIONED
ITEM PARTITIONED

2DI PART &7
RESOURCE STATUS

1PAQF PART
9TA80 PART
9TA81 PART
9TA82 PART
9TA83 PART
CONT, 9TA80 PART

Fedededesededededk Yook de e vt e e e b e e e e e e e e ke

>END &

Figure 81. Sample SYSCON Session

SYSCON PROCEDURES

M:DPART and M:DRET are two system procedures that were
developed for use in the SYSCON processor. They are used
to partition and return resources and require at least an AD

privilege level. However, they should never be used in
any user-written program. Their description is included

here only for completeness of documentation. Partitioning
and returning resources requires some extremely important
interface with the monitor. That is, appropriate checks
must be made and certain restrictions must be strictly ob-
served. Any progrem that uses these procedures may seriously
affect the operation and integrity of the system.

M:DPART M:DPART is the system procedure used by
SYSCON when a specific controller or device is to be

removed from the system by partitioning. The M:DPART
procedure call is of the form

M:DPART <{(D:EDVNT}’ [*ldevice cddress)

where
DEV specifies that a device is to be partitioned.
CONT specifies that a controller isto be partitioned.
device address has the form ndd in which n specifies
the IOP unit address (the number associated with

the IOP letter; see Table 60) and dd specifies the
device number (see Table 61).

Table 60. IOP Designation Codes

Unit Address (n) IOP Letter
0 A
1 B
2 C
3 D
4 E
5 F
6 G
7 H

Table 61. Device Designation Codes

Device

Designation (dd) Meaning

00 to 7F Refers to a device number
(00 through 7F).
80 to FF Refers to a device controller

number (8 through F) followed
by a device number (0 through F).

Calls generated by the M:DPART procedure have the form
CAL1,6 fpt
where fpt points to word 0 of the FPT shown below.

word 0

* X'0A' Device address

LI S I B S T I T AR T R NI T ST B e B R T
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word 1

0 oiffio

12 3T4 5 6 T8 9 10 11112713 74 15716 17 18 197 2 24725 27128

0

where f} specifies either that a controller is to be parti-
tioned (f}=1) or that a device is to be partitioned (Fy=0).

The return from the procedure call is to CAL+1 with the fol-
lowing possible condition code settings:

CC1=0 partitioning completed unless CC2=1.

CCl=1 symbiont suspended and therefore not
partitioned.

CC2=0 device address is valid; partitioning
completed.

CC2=1 unknown device address; partitioning re-
quest ignored.

When a resource is partitioned, arecord is entered in the
error log file (ERRFILE). The record has type code X'51'.

M:DRET M:DRET is the system procedure used by
SYSCON when a specific controller or device that is par-
titioned is to be returned to the system. The M:DRET pro-
cedure call is of the form

DEV - T
M:DRET ({CONT]’ []dewce address)
where
DEV specifies that a device is to be returned.

CONT specifiesthata controller is to be returned.

device address has the form ndd in which n speci~
fies the IOP unit address (the number associated
with the IOP letter; see Table 60) and dd speci-
fies the device number (see Table 61).

Calls generated by the M:DRET procedure have the form
CAL1,6 fpt
where fpt point to word O of the fpt shown below.

word 0
* X'0A’ Device address
T T T T T Ty I T T R B T B R T S B TR R
word 1
f.
01410 — ol
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where f; specifies either that a controller is to be returned
(Fy=1) or that a device is to be retumned (f;=0).

The return from the procedure call is to CAL+1 with the fol-
lowing possible condition code settings:

CC1=0 return was successful.

CC1=1 return was unsuccessful because either the
specified device was busy or one or more
devices on the specified controller were
busy. In the latter case, the controller and
the nonbusy devices were returned.

CC2=0 device address is valid; return completed.

CC2=1 unknown device address; return request
ignored.

When a resource is returned, a record is entered in the error

log file (ERRFILE). The record has type code X'52'.

SYSCON MESSAGES

There are fwo types of messages that are output by the
SYSCON processor. The first type (Table 62) is output on
the terminal from which SYSCON is being run (either an
on-line terminal or the operator's console). The second
type (Table 63) is output on the operator's console to notify
the operator that a resource has been partitioned or returned.
The latter type of message only appears when SYSCON is
not being run from the operator's console.

Table 62. SYSCON Messages for the User's Terminal

Message Description

CANNOT MAP INTO MONITOR

SYSCON cannot be run because required tables of information cannot be
made accessible to SYSCON. Contact the system manager.

*CANNOT OPEN M:MODNUM xxxx

An 1/0 error occurred when trying to open the M:MODNUM file for
output. The error/abnormal code and subcode are specified by xxxx.
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Table 62. SYSCON Messages for the User's Terminal (cont. )

Message

Description

*CANNOT OPEN M:MODNUM

account xxxx

The M:MODNUM file does not exist in the specified account and there-
fore cannot be opened. The 1/O error/abnormal code and subcode is
specified by xxxx.

CANNOT PARTITION, ITEM
ALREADY PARTITIONED

The specified resource is already partitioned. The command is ignored.

CANNOT PARTITION, ITEM
NON-PARTITIONABLE

Either the resource specified is not partitionable or the resource is a
symbiont that has been suspended. The command is ignored.

CANNOT PARTITION, ITEM
NOT PRESENT

The resource specified does not exist in the system. The command is
ignored.

*CANNOT READ M:MODNUM
account xxxx

An 1/O error occurred when trying to read the M:MODNUM file. The
error/abnormal code and subcode are specified by xxxx.

CANNOT RETURN CONT. -yyndd

The controller associated with the specified device is not partitioned.
The RETURN command is ignored.

CANNOT RETURN DEV. -yyndd

The specified device is not partitioned or is busy. The RETURN com-
mand is ignored.

CANNOT RUN AS BATCH JOB

The SYSCON processor cannot be run as a batch job.

*CANNOT WRITE M:MODNUM

XXXX

An 1/O error occurred when trying to write the M:MODNUM file. The

error/abnormal code and subcode are specified by xxxx.

INSUFFICIENT PRIVILEGE

The user must have at least AO privilege to run SYSCON.

INVALID TERMINATOR

The field terminator is either misplaced or unknown. When running
SYSCON in the on-line mode, a dollar sign ($) is used to indicate the
character position within the input command at which the error was
found.

ITEM NOT PRIVATE PACK

Either the specified disk pack or one or more disk packs associated with
the specified controller is not private. The command is ignored.

ITEM PARTITIONED

The resource specified in a PARTITION command has been successfully
partitioned. This message will appear once for each device associated
with a controller when partitioning of a controller is requested.

MODNUM COMMAND ABORTED

This message is output when any 1/O error occurs during execution of
the MODNUM command. The MODNUM command is aborted and
SYSCON prompts for a new command.

SYSCON Messages

197




Table 62.

SYSCON Messages for the User's Terminal (cont. )

Message

Description

PARTITIONED ITEM RETURNED

A resource that was partitioned has been returned to the system. This
message will appear once for each device associated with a controller
when it is requested that a controller be returned to the system.

SYMBIONT yyndd TERMINATED

The specified symbiont device or the controller associated with the
specified symbiont device has been partitioned.

UNKNOWN KEYWORD OR VALUE

A field in the preceding command is not valid. When running SYSCON
in the on~line mode, a dollar sign ($) is used to indicate the end of the
character string within the input command at which the error was found.

UNKNOWN PARAMETER

The parameter given on the preceding command is not valid for the com-
mand. The command is ignored. When running SYSCON in the on-line

mode, a dollar sign ($) is used to indicate the end of the character string
within the input command at which the error was found.

Table 63. SYSCON Messages for the Operator's Console

Message

Description

CONT. PART. FOR-yyndd

The controller for the specified device has been partitioned. All devices
associated with this controller are also partitioned.

CONT. RET. FOR-yyndd

The controller for the specified device has been returned to the system.
All devices associated with this controller that are not busy have also
been returned.

DEV. PART. -yyndd

The specified nonsymbiont device has been partitioned.

DEV. RET.-yyndd

The specified device has been returned to the system.

PACK yyndd PARTITIONED
DIAL ndd NOT AVAILABLE

The private disk pack spindle specified by yyndd has been partitioned.
The dial number for the device is specified by ndd.

SYMB. DEY. TERMINATED-yyndd

The specified symbiont device has been terminated because it has been
partitioned.

TAPE yyndd PARTITIONED
DIAL ndd NOT AVAILABLE

The tape drive specified by yyndd has been pornhoned The dial number
for the device is specified by ndd.
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14. ON-LINE PERIPHERAL DIAGNOSTIC FACILITIES

INTRODUCTION

This chapter describesthe systemfacilitiesthat are designed
for use by Xerox in the development of peripheral hardware
diagnostic programs. The system procedures and the diag-
nostic DCB described in this chapter should never be used
in any user-written programs. Their description is included
in this manual only for completeness of documentation. Any

program that uses them may seriously affect the operation ’

and integrity of the system.

The facilities described in this chapter are used in the fol-
lowing types of Xerox processors:

e Functional tests for peripheral devices thatisolate hard-
ware problems to the lowest possible level.

e Exercisers that verify that the peripherals are operat-
ing correctly.

e Preventive maintenance tests that reduce the amount of
time that peripherals are down for repair.

These tests and exercisers may be run at an on-lineterminal
while the CP-V system is in normal operation.

The facilities described in this chapter include one assem-
bler directive, a special diagnostic DCB, and eight system
procedures. The assembler directive allows the user to spec-
ify that a control section is to begin at a page boundary.
The diagnostic DCB is a data area that allows the user to

issue his own I/O commands. The eight system procedures

perform the following functions:

Procedure Function

M:DDCB Generates a diagnostic data contro!
block.

M:DOPEN Opens the device associated with the
diagnostic DCBfor diagnostic purposes.

M:DCLOSE Terminates and inhibits all 1/O asso-
ciated with the diagnostic DCB.

M:BLIST Converts the user's virtual command list
into a physical command list and stores
the result in the diagnostic DCB.

M:S10 Initiates the user's I/O. The commands
for the 1/O are stored in the diagnostic
DCB.

M:LOCK Either locks the user in core or resumes
normal swapping for the user.

M:MAP Converts a specified virtual address toa

physical address or a specified physical
address to a virtual address.

Procedure Function

M:DMOD# Obtains the controller model number,
the device model number, and the type
mnemonic associated with a given de-

vice address.

RESTRICTIONS

For both security and system performance reasons, there are
certain restrictions on the use of the facilities described in
this chapter. These restrictions are:

1. The user must have at least AO privilege to use the pro-
cedures listed above (except for M:DDCB which gener-
ates non-executable code).

2. The procedures listed above do not reside in SYSTEM
BPM. Instead, they reside in SYSTEM DIAG along with
two other system procedures — M:DPART and M:DRET.
(These two procedures are described in the SYSCON
chapter because they are used by SYSCON.)

3. Six of the diagnostic procedure CALs cannot be pro-
cessed by the system without approval from the system
manager. (The exception is the M:DMOD? procedure
CAL. Also, M:DDCB does not generate a CAL.) This

approval is transmitted to the monitor via the key-in
IDIAG id

where id is the diagnostician's user ID.  When a diag-
nostic procedure CAL is encountered, a test is made to
ascertain if the user'sID is the same as the ID specified
on the last DIAG key-in. If they are identical, pro-
cessing continues; if not, processing is terminated. This
guarantees that one and only one user may use these
CALs at a given time and also provides a level of
security involving verbal communication between the
potential user and the computer operator.

PSECT DIRECTIVE

The PSECT directive specifies that the control section which
follows isto begin on apage boundary. This directive allows
diagnosticians to ensure that such things as the Diagnostic
DCBand buffers start on page boundaries. The PSECT direc-
tive is described in detail in the Meta-Symbol/LN, OPS
Reference Manual, 90 09 52.

SYSTEM PROCEDURES

Monitor procedures enable the user's symbolic Meta-Symbol
program to request a variety of monitor functions. The on-
line diagnostic procedures describedin this chapter have the
same general format as those described in the CP-V/BP Ref-
erence Manual, 90 17 64,
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When using Meta-Symbol, the monitor diagnostic procedure
library is invoked via the directive

SYSTEM DIAG

This directive defines all of the monitor procedures. The
Sigma computer instruction set is invoked by the directive

SYSTEM SIG7[F](D](P]

where F specifies the floating-point option, D specifies the
decimal option, and P specifies privilege instructions.

Thus, both the SYSTEM DIAG and the SYSTEM SIG7 direc-
tives should be used. The SYSTEM BPM directive should

also be used if any of the proceduresdescribed in the CP-V/BP
Reference Manual, 90 17 64, are used in the program.

CREATE DIAGNOSTIC DATA CONTROL BLOCK

M:DDCB fhe diegnostic date control block (DDCB)
procedure generates a data area in the user's program that
is accessible by the user. This data area must be given the
label F:DIAG.

The F:DIAG DDCB must be used when the diagnostician is
going to perform his own 1/O through use of the diagnostic
procedures described in this chapter. In addition to con-
taining standard types of DCBinformation, the F:DIAG DDCB
also contains the user's /O command list (after the com-
mand list has been processed by the M:BLIST procedure de-
scribed shortly). The F:DIAG DDCB format is described in
detail at the end of the chapter. Because the DDCB has its
own format, the only CALs that may be issued to the DDCB
are the diagnostic CAls.

The M:DDCB procedure call is of the form
F:DIAG M:DDCB (DEVICE,nome),-———]

L—.(C LIST, n)[, (option)]. ..
where
F:DIAG is a label and must previously have been

declared a dummy section via a directive of the
form

F:DIAG DSECT 1

DEVICE, name specifies the device that is to be
associated with the DDCB. Name may be speci-
fied in one of the following forms:

1. A device type in quotes (e.g., 'CR', 'LP').

2. Anoperational label inquotes (e.g., 'LOY, 'EO").

The physical address of the device expressed
in hexadecimal (e.g., X'A80', X'C02').

CLIST, n specifies that n words are to be reserved
for the user's command list. The maximum value
that can be specified for n is 24.
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The options are:
SN, ? . \ specifies one of the
serial number
following:

1. The number of words (n) to be reserved for
serial numbers. The serial numbers will be
inserted into the DDCB when the DDCB is
opened (M:DOPEN). The maximum value that
can be specified for n is 12.

2. The serialnumber of the volume to be used for
file input or output. The serial number may
be from one to four alphanumeric characters.

If the SN option is not specified in M:DDCB, then
it eannot be specified in M:DOPEN.

ABN, address specifies the symbolic address of a
user's routine that is to be used to analyze any ab-
normal conditions associated with the creation of
the F:DIAG DDCB.

The CLIST and SN options produce variable-length param-
eters which follow the fixed-length parameters in the Diag-
nostic DCB. Each variable length parameter entry is preceded
by a control word of the following form:

Byte O is the code number (X'07' for SN; X'12' for
CLIST).

Byte 1 is the code for entry position (X'00' means
more parameter entries to follow; X'01' means last
parameter entry ).

Byte 2 is the number of significant data words in
the parameter entry.

Byte 3 is the total number of words reserved for the
entry, not including the control word (i.e., maxi-
mum entry length).

Special Note:

After generating the F:DIAG DDCB, Meta-Symbo! resumes
assembly in the control or dummy section that was in effect
when the M:DDCB procedure reference line was encountered.
In order to prevent the statements following the M:DDCB
procedure reference line from being assembled in the same
section as the DDCB, one of the following is recommended:

1. The control section directive preceding an M:DDCB
reference line should be a CSECT, and the DSECT asso-
ciated with an M:DDCB should precede the CSECT.

2. The statement immediately following an M:DDCB pro-
cedure reference line should be either a CSECT or a
USECT referencing a prior CSECT.




OPEN DIAGNOSTIC DATA CONTROL BLOCK

M:DOPEN The monitor Diagnostic OPEN routineopens
the device specified in the F:DIAG DDCB for diagnostic
purposes. The DDCB will not be opened if the information
in the DDCB is inaccurate, insufficient, or contradictory.
In such case, the resulting abnormal or error code is returned
in byte O of register 10. If the M:DOPEN is made with no
options specified, the existing parameters in the DDCB are
used. If the DDCB is already open when the DOPEN rou-
tine is called, an abnormal condition is signaled. If the
DDCB is not open when the DOPEN routine is called, the
DDCBis reinitialized according to the parameters specified
in the M:DOPEN procedure call.

The ability to access partitioned devices is implicit in the
M:DOPEN call.

The M:DOPEN procedure call is of the form

M:DOPEN [*]dcb name, (DEVICE, name), —]

[——(STATUS, [*]cddress)[, (option)]. ..

where

[*ldcb name
(F:DIAG).

specifies the name of the DDCB

DEVICE, name specifies the device that is to be
associated with the DDCB. Name may be speci-
fied in one of the following forms:

1. Adevice type in quotes (e.g., 'CR', 'LP').

2. An operational label in quotes (e.g., 'LO',
'EQ*).

3. The physical address of the device expressed
in hexadecimal (e.g., X'A80', X'C02').

STATUS, [Faddress specifies the address of the user's
data are where the 1/O status is to be stored. The
status that is returned is in the same format as for
the Error Log (see Chapter 12).

The options are:

SN, 'serial number'[, 'serial number']. .. specifies
the serial number(s) of the volume(s) that are.to be
used for file input or output. The serial number
may be from one to four alphanumeric characters.
Arequest for the volume(s)will be sent to the oper-
ator's console. Obtaining the device requires a
key-in response from the operator.

NCOERR specifies that records of errorsfrom this de-
vice are to be suppressed from the Error Log. How-
ever, the user has the option of writing records to
the Error Log himself.

ABN, address specifies the symbolic address of a
user's routine that is to be used to analyze any ab-
normal conditions associated with opening the

F:DIAG DDCB.

CHAN specifiesthat the controller isto be reserved
for use by this diagnostic program. A controller
may be reserved only if it is partitioned.

Calls generated by the M:DOPEN procedure have the form:

CALL 6 fpt

where fpt points to word O of the FPT shown below.

word 0

* X'05' 0——0 DCB address

0 1 2 314 5 & 718 v 120 V12 13 4 1.6 10 16 1WIzu 70 2c 23128 . 7 o <r % »
word 1

F:ngo‘ Oflfzisi‘so————o

61 2 3Ta 5 o T8 3 10 UTIZ 15 04 15008 17 18 19700 2 20 0 gk I-o2e 27178 22 .
word 2 - device code (P1)

*10 0 Device address

0 1 2 374 5 o 718 & 4o 1z 15 & izt i 18 19120 71 20 J0'2a 0 25 2714r 29 =0 3

device code (P1) alternate form

*|0 0 TEXT oplabel

0 1 2 314 5 6 JI1E& v 10 111z 13 18 15116 1. ‘R 19120 1 22 23124 25> 26 27128 29 3.

where TEXT oplabel is an operational label in TEXT format.

word 3 - STATUS (P2)
*0 0 Status address

0 1 2 314 5 6 718 9 15 111213 14 15706 17 18 19120 21 22 23124 25 26 27128 29 27
option ABN (P3)
*0 0 Abnormal address

0O v 2 3174 5 6 718 9 10 1M1Z 13 14 5lis 7 4p 19127 (1 22 13124 20 20 27126 2% .0

Flags fq through fg5 in word 1 of the FPT have the signifi-
cance indicated below (when Fi:]).

Flag Significance

f] NOERR was specified. Error records are to
be suppressed from the Error Log.

f2 CHAN was specified. The channel is to be
reserved.

f3 SN was specified. Serial numbers are pres-
ent in the FPT (in the format described
below).

F4 An operational label was specified. Word 2

of the FPT has the alternate form.

f5 Reserved for future use.
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Entries for the variable-length parameter serial number
follow those for the fixed-length parameters depicted above.
The format for this variable length parameter is identical to
that in the F:DIAG DDCB. The varicble [ength porameter
entry is preceded by a control word of the form:

Byte 0 — Code number (X'07')identifying the variable-
length parameter.

Byte T — Code for entry position (X'00' means more
parameter entries to follow; X'01' means last
parameter entry).

Byte 2 — Number of significant data words in the pa-
rameter entry.

Byte 3 — Total number of words reserved for the entry,
not including the control word (i. e., maximum
entry tength).

If the user does nof have at least AD privilege, the return
is to CAL+1 with CC1 set.

CLOSE DIAGNOSTIC DATA CONTROL BLOCK

M:DCLOSE The Diagnostic CLOSE routine terminates
and inhibits I/O threugh the F:DIAG DDCB. 1/O cannot
be performed through the DDCB until it is opened again.
M:DCLOSE allows the user to specify whether or not the
device is down (partitioned).

The M:DCLQOSE procedure call is of the form
PART

M:DCLOSE [¥]dcb name|,| RETURN
SAME

where

[*]dcb name
(F:DIAG).

specifies the name of the DDCB
PART specifies that the device associated with the
DDCBisto bepartitioned from the system resources.

RETURN specifies that the device associated with
the DDCBis to be returnedto the system resources.

SAME specifies that the device associated with the
DDCB is to remain in the same status (partitioned
or not partitioned). The default is SAME.

The Diagnostic CLOSE routine reports the status of the de-
vice to the operator with the following message:

DEVICE yynd d{PARTITIONED}

RETURNED

where yyndd identifies the device.
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Calis gemerated by the M:DCLOSE procedure have the form

CAL1,6 fpt

where fpt points to word 0 of the FPT shown below.

word O

* X'07' 0———0 DCB address

R I R R R R D T KR PR BT A ML 6l T T R KA 67 B TR T T R
word 1

FREF

0 011} 2 3]0 —————0
T T Z 314 5 6 718 5 W0 N1z 13 1415016 177 18 15120 77 27 23124 35 % 7138 ¥ 30 31
where

f specifies the PART option when set.
f specifies the RETURN option when set.
fs specifies the SAME option when set.

I the user does not have at least AO privilege, the return is
to CAL+1 with CC1 set.

BUILD COMMAND LIST

M:BLIST The monitor BLIST routine converts the user's

virtual command list into a physical command list and stores
the results in the F:DIAG DDCB. The routine validates that
no command crosses a page boundary and converts the device
address into a DCT index. It also guarantees that the num-

ber of 1/O command doublewords is less than or equal to 12,

The routine locks the user in core until completion of the
process.

The user may optionally request that the 1/O be started. If
this request is made, the monitor will not return control to
the user until either the request to start 1/O has been re-
jected, the 1/O is complete, or the I/O has timed-out. The
AIQ, TDV, and TIO status and condition codes are returned
in the user area specified by the STATUS parameter of
M:DOPEN and in the exact format as for Error Log (see
Chapter 12).

The M:BLIST procedure call has the form:
M:BLIST [¥dcb name, (ADR, [Jaddress)[, (option)].. .
where

[*]dcb name specifies the F:DIAG DDCB.

ADR, [Jaddress

specifies the address of the user's
command [ist.




The options are:

PRI, priority specifies the priority of the 1/O re-
quest as a hexadecimal number (e.g., X'Fé').
X'FO' is the highest priority and X'FF' is the
lowest priority.

S10 specifies that the 1/O is to be started.
Calls generated by the M:BLIST procedure have the form:
CAL1, 6 fpt

where fpt points to word O of the FPT shown below.

word 0

* X'09' 0——0

DCB address
A AR R R A R AR A RO N O R A B

word 1

“l2|0 ofhlo 0
5T Z 317 56 718 7 W Nz 13 14 5167 18 W12 DR S8 DR D BN
word 2 ~ ADR (P1)

*0 0 Command list address

0 v 2. 374 5 6 718 9 10 11112 13 14 15116 17 lsmmb 52,354132657555303\
option PRI (P2)

*0 0 Priority

0 1 2 314 5 6 718 9 10 N2 1314 15716 17 18 19720 21 22 23724 25 26 27128 29 30 3)

where f; is set to one if SIO was specified. Otherwise, it
is set to zero.

If incorrect or conflicting information exists, the abnormal
address specified in the F:DIAG DDCBwill be used if it has
been specified. If the user has insufficient privilege, the
return is to CAL+1 with CC1 set.

START /0

M:S10 The start 1/O procedure call initiates the diag-
nostic I/O specified in the F:DIAG DDCB. After an SIO,
the monitor will not retum control to the user until either
the call has been rejected, the 1/O is complete, or the I/O
has timed-out. The AIO, TDV, and TIO status and condi-
tion codes are returned in the user area specified by the
STATUS parameter of M:DOPEN and in the exact format as
for Error Log (see Chapter 12).

The M:SIO procedure call is of the form
M:SIO [*]dcb name

where [*ldcb name specifies the F:DIAG DDCB.

Calls generated by the M:S1O procedure have the form
CALY, 6 fpt
where fpt points to word O of the FPT shown below.

word 0

* X'03' 0——0 DCB address
Tt T T T Y wmw

If there is no command list in the DDCB or the command list
has been destroyed by a swap, an abnormal condition results.
If the user does not have at least AO privilege, the return is
to CAL+1,

LOCK IN CORE

M:LOCK The LOCK routine either locks the user in
core or resumes normal swapping for the user.
The M:LOCK procedure call is of the form

mock (12
where
YES specifies that the user is to be locked in core.
NO specifies that normal system swapping is to re-
sume for the user,

Once a user is locked in core, his size may not change.
Therefore, the following services are not allowed:

1.  Memory management CALs,

M:SEGLOAD, M:LINK, and M:LDTRC procedure calls.
Associate and disassociate CAls.

Get page CALs.

Al A

Calls generated by the M:LOCK procedure have the form
CAL1, 6 fpt
where fpt points to word O of the FPT shown below.

word 0

X'04' 0 0

L S I S S NN B N 0 BN HN T BREA ATV |- NI i B AR b Rl TR A TR AL B LT

word 1

f

0 00 0

T T T T T T T T T St T IR T R S R B R R e R

where f} in word 1 specifies that LOCK in core has been
requested (f1=1) or that the LOCK is to be released (f1=0).

If the user's privilege level is not at least AQ, the return is
to CAL+1 with CC1 set.
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CONVERT ADDRESS

MNAP The M:MAP procedure converts a specified

virtual address to o physical address or a specified physical

address to a virtual address. The converted address is stored
in general register 8. The M:MAP procedure call has the
form

vw) *
pTy/ (ADR, [“address)

M:MAP (
where
VTP specifies virtual to physical address conversion.

PV specifies physical to virtual address conversion.

ADR, [#]oddress specifies the location of the address
to be converted.

M:MAP should be used with M:LOCK since the address re-
turned via M:MAP may not be valid if a swap occurred.
The user may ascertain whether or not a swap has occurred
by inspecting the J:NRS field of the JIT. The J:NRS field
contains the swap count.

Calls generated by the M:MAP procedure have the form
CAL,1 fpt
where fpt points to word 0 of the FPT shown below.

word 0

*l X'02' 0——90 Address

0 v 2 3Ta 5 ¢ 7T8 9 1 nli2 93 04 05006 37 18 19120 21 22 23124 25 26 2,128 29 30 21

word 1

0 0|fio 0

21 2 37475 6 718 5 10 1111213 14 15076 17 18 19120 21 22 23124 25 zo 27128 27 36 31

where f indicates virtual to physical address conversion
(f=0) or physical to virtual address conversion (f=1).

If the user's privilege level is not at least AQ, the return is
to CAL+1 with CC1 set.

OBTAIN MODEL NUMBERS AND TYPE MNEMONICS

M:DMO D¢ The DMOD? routine obtains the controller
model number, the device model number, and the type
mnemonic associated with a given device address. The for-
mat of the procedure call is:

M:DMOD? [*]device address

where device address has the form ndd in which n specifies
the 1OP unit address (the number associated with the IOP
letter; see Table 60 in the previous chapter) and dd speci-

fies the device number (see Table 61 in the previous chapter).
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Example:

M:DMOD? 20F

The procedure verifies that such an address exists. If no
such device address exists, CC1 is set to one. However, if
the device address is valid, CC1 is set to zero and the fol~
lowing registers are set:

R8 (SR1) is thedevice model number in hexadecimal
(e.g., X'00007122').

R? (SR2) is the controller number in hexadecimal
(e.g., X'00007120').

R10 (SR3) is the type mnemonic in EBCDIC (e.g.,
X'0000C3D9" for CR).

In either case, the return is to CAL+T,

Calls generated by the M:DMOD* procedure have the form

CAL, 6 fpt

where fpt points to word O of the FPT shown below.

word 0

* X'0A' Device address

0 ' Z 3.4 5 6 TT& 3 vl '3 14 1ili6 - 18 19120 21 22 23124 25 26 27128 29 30 31

word 1

110 0

0 1 2 3T4 5 & 7718 9 1C 11112 12 14 15746 17 18 9120 71 23 23124 25 26 27128 29 30 31

ABNORMAL CODES AND MESSAGES

The codes and messages for abnormal conditions that can
occur when using the on-line diagnostics facilities are listed
in Table 64. (The messages reside in the system error mess~
age file, ERRMSG.)

F:DIAG DDCB

The format for the F:DIAG DDCB is given in Figure 82.
Following each format, the parameter fields of the DDCB
are described in alphabetical order by their mnemonic. All
referenced addresses have word resolution.




Table 64. On-Line Diagnostics Abnormal Messages

Abnormal
Code Subcode Meaning of Code
09 .00 The user privilege level was less than A0,
09 01 The device referenced in the F:DIAG DCB is a nonexistent device.
09 02 The device referenced in the F:DIAG DCB is currently in use.
09 03 The device referenced in the F:FDIAAG DCB is currently in use by a symbiont.
09 . 04 The F:DIAG DCB does not contain a command li‘sf.
09 05 The command list was destroyed by a swap.
09 06 There are more than 12 1/0O command doublewords (10CDs).
09 07 Thé 1/O command list is invalid. “
09 08 An address is invalid.
09 09 A buffer crosses a page boundary.
09 0A The user's ID does not match the ID specified on the last operator DIAG key=-in.
09 0B The amount of core is not sufficient to allow the diagnostic program to lock itself in core.
09 oC The requested controller is not partitioned.
Word 0
M|F |F|w 5y
TTL B|C|C|A| EOP T 1 ASN=3
) Gl |D|T D} D | D
0 1 2 314 5 718 9 10 11112 13 14 24 25 26 27128 29 30 N
Word 1
T[D
NRT FUN % \EF, L TYPE DEV or OPLB
0 1 2 3i4 5 718 9 10 HilZ 13 14 IFS 16 17 18 ]9i20 21 22 23124 25 26 27i28 29 30 N
Word 2 : :
NRA TYC BUF
0o 1 2 3?4 5 718 9 10 ]lilZ A3 14 15i16 17 18 l9i20 21 22 23i24 25 26 271128 29 30 3
Word 3 . ' .
RSZ ERA
01 3i4 5 7 l[8 9 10 Hi|2 13 14 151‘16 17 18 l9i20 21 22 234124 25 26 27_f28 29 30\3]

Figure 82. Format of F:DIAG DDCB

F:DIAG DDCB
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Word 4

ARS ABA

i
T L3

8 9 10 H.[IZ 13 14 15116 17 18 19120 21 22 23724 25 26 27128 29 30 31

S
I
D RNDEV
5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31
Word 6 = . .
BLK FLP
0 1 2 31‘4 5 6 7118 9 10 H‘“Z 13 14 lSilé 17 18 19120 21 22 23124 25 26 27128 29 30 31

&

FCN

L

QBUF

) e 1 ]
T 718 5 0 11112 13 14 15176 77 18 19120 27 22 23124 25 28 27128 5 30 31
Word 8 N )
NVA
01 2 314 35 6 718 5 70 11172 73 14 15176 17 78 19120 21 22 23124 25 26 37128 5 30 31

Word 9

(may not be used)

Word 10

4
—r

8 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

LVA

KBUF

Word 11

6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

COS or CIS

6

7

Sl Zr»xT0

8 9 10 11112 13 14 16 17 18 19120 21 22 23124 25 26 27128 29 30 31
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Word 12

4

b
T

CLK or DEVICE

9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31

0 V 2 314 718
Word 13 . R
RWS
0 1 2 314 718 9 10 112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31
WOI'd ]4 n Ly 4
csc STA
o1 2 314 518 5 70 17112 13 14 15716 17 18 19120 21 22 23124 25 26 27128 25 30 31
Word 15
TABI TAB2 TAB3 TAB4
0 1 2 314 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31
Word 16
TAB5 TABS TAB7 TABS
N 1 1 1
T2 314 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31
Word 17
TABS TAB10 TAB1I TAB12
o1 2z 3134 718 5 10 11112 13 14 15116 17 16 19720 27 22 23124 25 26 27128 % 30 31
Word 18
TAB13 TAB14 TAB15 TAB16
0 1 2 314 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 30 31
Word 19 L N
DSC SVA SWAPCT
1 2 312 718 5 10 11112 13 12 15116 17 18 19120 21 22 23124 25 26 27128 25 30 31

Figure 82. Format of F:DIAG DDCB (cont.)
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+

Word 20

HSC FVA CVA or SQS

0 1 2 3 i..4 5 6 718 9 10 11112 13 14 15116 17 18 19120 21 22 23124 25 26 27128 29 3D 30

Word 21

-+

PRI CLIST

T 3 1d 5 8 718 5 10 1112 13 14 15116 17 18 19720 21 22 23124 25 25 2126 35 30 5

Words 22 —n are usedfor variable length parameters

FIELD

ABA

AGV

ARS

ASN

BLK
BUF
CHAN

CIS

CLIST

CLK

Ccos

Ccsc

CVA

DEV

DEVF
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Figure 82. Format of F:DIAG DDCB (cont.)

DESCRIPTION

Contains the address of the user's routine that will handle abnormal conditions resulting from
insufficient or conflicting information. (The monitor returns to ABA in the FPT if the abnormal
condition is the result of o device abnormality.)

Is the abnormal given flag and indicates whether or not an end-of-file completion code has
been returned to the user because a control command was encountered when reading from the
C device (0 =no, 1 =yes).

Contains the actual number of data bytes transferred to or from the user in the 1/O operation.

Indicates the assignment type currently in effect for the DCB (0 = null, 1 = file, 2 = Xerox
labeled tape, 3 = device, X'A' = ANS labeled tape).

Contains the number of bytes to be transferred by the 1/0 routines whenever called.
Contains the address of the user's buffer where the data record is to be read or written.
Is the controller reservation flag (0 = no, 1 = yes).

Contains the relative position of the serial number (in the SN list) of the magnetic tape reel
used for current file input.

Contains the address of the physical command list in the DCB.

Contains the address of the first (or only) context block in the chain of symbiont or cooperative
context blocks.

Contains the relative position of the serial number (in the SN list) of the magnetic tape reel
used for current file output.

Indicates the number of the column at which the page count is to begin (for printer or type~
writer). The most significant digit of the count will be printed in this column on the page.

Indicates the current value of the page count (for printer or typewriter).

Contains the DCT index of the device assigned to the DCB. DEV is only meaningful if DEVF
is set fo one.

Indicates whether the DCB is assigned to a device or an operational label (0 = operational
label, 1 =device).

F:DIAG DDCB

WORD

1

11

21

12

1

14

20



FIELD

DEVICE

DIAG
DIR

DRC

DSC

EGV

ECP

ERA

FBCD

FCD

FCI

FCN

FLP

FUN

FVA

HBTD

HSC

K BUF

LVA

MBG

DESCRIPTION

Contains the EBCDIC name specified on the DEVICE option in the M:DOPEN call. This use is
only transient, and the field is later overlaid by CLK.

Indicates diagnostic device DCB.
Indicates the direction of the read operation (0 = forward, 1 =reverse).

Is the format control flag and indicates whether or not the monitor is to do special formatting of
records on read or write operations (0 = yes, 1 =no).

Indicates the column number at which the output record is to begin (for a card punch, typewriter,
or printer).

Is the event-given flag and indicates whether or not the completion code posted in the TYC
field has been communicated to the user's program by M:CHECK (1 = yes, 0 =no). M:CHECK
is called either directly by the user or indirectly by the monitor, depending upon the WAIT,
ERR, and ABN options in the FPT.

Is the ending operation indicator (0 = other; e.g., rewind, 1 =read, 2 = write). Specifies the
type of 1/O operation currently being performed or [ast performed.

Contains the address of the user's routine that will handle error conditions resulting from insuf-
ficient or conflicting information. (The monitor returns to the ERA in the FPT if the error condi-
tion is the result of a device failure. )

Is the FORTRAN BCD flag and indicates whether or not BCD is to be converted to EBCDIC on
input, or EBCDIC is to be converted to BCD on output (0 = no conversion, 1 = conversion).

Indicates whether the DCB is opened or closed (0 = closed, 1 = opened).
Indicates whether the DCB has ever been closed. This flag is set when the DCB is first closed,
and then is never reset (0 = DCB has never been closed; 1 = DCB has been previously opened

and closed).

Indicates the current number of 1/O operations that have been initiated but not completed for
this DCB.

Contains the address of the variable length parameters in the DCB (called the file list-pointer).

Contains the file mode function (0 = null, 1 =1IN, 2= 0UT, 3 =IN and OUT, 4 = INOUT,
8 = OUTIN).

Indicates the first line on which printing is to begin (for printer or typewriter).

Is the 1/O handler's byte indicator and is used whenever the 1/O routines are called to specify
the byte displacement within QBUF into which the data transfer is to begin.

Indicates the column number at which the user's page header is to begin (for printer or typewriter).

Is not used for devices but because of common program logic, the field contains a meaningless
address.

Indicates whether or not the user specified that the DCB was assigned to a listing-type device
(0 = no, 1 =yes). This flag is used only by the FORTRAN 1/0 routines. The monitor automatically
sets this flag when the DCB is assigned to a listing=type device (such as the line printer).

Indicates the number of printable lines per logical page (for printer or typewriter).

Is the monitor buffer~flag and indicates whether or nota 34-word output buffer has been allocated
to the DCB from the monitor's buffer pool. Zero specifies that the actual 1/O operation will take
place directly from the user's buffer. The value one specifies that the output record will be

F:DIAG DDCB

WORD

12

10
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FIELD

MBG
(cont.)

MOD

NRA

NRT

NVA

OPLB

PATH
PRI

PUN

QBUF
RNDEV
RSZ

RWS

SEQ

SIDF

SQS
STA

SVA

SWAPCT

TAB1-16
TOLF

TTL

210

DESCRIPTION

transferred from the user's buffer to the monitor's buffer and that the actual 1/O operation will
take place using the monitor's buffer.

Is the mode flag and indicates the device mode to be used in the 1/O operation (0 = EBCDIC,
1 = binary). This flag is used only when:

1. The DCB is assigned to a card punch or 7-track magnetic tape.
2. The DCB is assigned to a card reader and DRC has been specified.

Indicates the number of recovery tries that may be attempted before a device error message is to
be logged. N

Indicates the number of recovery tries remaining before a device error message is to be logged.

Contains a counter indicating the number of records to skip on magnetic tape. It is also used
as an indicator. If NVA is negative, the last operation performed was a rewind.

Contains the OPLB table index of the operational label assigned to the DCB. OPLB is only
meaningful if DEVF equals 0.

Specifies path in dual-access environment (0 = no, 1 = yes).
Specifies priority of 1/0 request.

Indicates whether a 7-track tape is to be read or written in the packed or unpacked mode
(0 = unpacked, 1 = packed). PUN is only meaningful when MOD is set.

Contains the buffer address to be used by the 1/O routines whenever called.
Same as TYPE field.
Indicates the default record size in bytes.

Indicates the requested number of bytes to be read or written from the user's buffer (BUF).

Is the sequence option flag and indicates whether or not punched output is to have sequencing
in columns 77-80 (0 =no, 1 = yes).

Is the sequence identification flag and indicates whether or not punched output is to have
sequence identification in columns 73-76 (0 = no, 1 = yes).

Indicates the next sequence number to be output in columns 77-80 (for punched card output).
Contains address of user data area used to return 1/O status.

Indicates the number of lines to be spaced between printed lines (for typewriter or printer).
A zero means that SPACE was not specified; the output will be single spaced.

Contains user's swap count at the time a diagnostic CAL is issued.

Indicates the column numbers for the tab-stop settings (for output devices).
If 1, bits 16~31 of DCB are TEXT OPLABEL. If 0, DEVF is meaningful.

Specifies the length of the DCB in words.

F:DIAG DDCB

WORD

16

21

13



TYPE

UBTD

VFC

WAT

DESCRIPTION

Indicates the type of completion of an 1/O completion.

Corresponding Error/
TYC Code Abnormal Code Meaning

Normal without device 1/0 transfer
Normal with device 1/O transfer
Lost data

Beginning-of-tape
Beginning-of-file

End-of-reel

End-of-data

End-of-file

Read error

Write error

_.
cunNNMDNOO

NVNONOOGAWN—~O

SO
o=

Contains the device type code assigned to the DCB. This field is set whether the DCB is
assigned directly to a device or indirectly through an operational label.

Is the byte displacement indicator, specifying at which byte in the user's buffer (BUF) the
data record begins.

Is the vertical format control flag and indicates whether or not the first byte of the output is a
format control character (0 =no, 1 =yes). This flag is used only for printer output.

Is the wait flag and indicates whether or not WAIT was specified in the FPT (0 =no, 1 = yes).

F:DIAG DDCB

WORD
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15. CP-V CONFIGURATION GUIDELINES

INTRODUCTION

To arrive at a useful machine configuration to provide for
the various type of users of CP~V, the manager of each in-
stallation must evaluate his requirements and the level of
service he desires. A reasonable selection of hardware can
only be made with @ good understanding of its intended use.
An important consideration is the portions of computing
time to be devoted to time-sharing and batch users, Other
requirements that must be evaluated include the number of
on-line users, the types of tasks performed, the size of pro-
grams, and the 1/O characteristics.

The following configuration diagrams and guidelines have
been @ssembled as an aid to configuring the CP-V system.
However, the Xerox Computer Sales Manual specifications
supersede this information.

CORE MEMORY REQUIREMENTS

Providing enough core memory is particularly crucial in a
time-sharing system. Operating with a memory of insuf-
ficient capacity for the load that is typical for an installa-
tion is especially detrimental to system performance. It
reduces the system's ability to keep core loaded with ready-
to-run programs and increases the frequency and duration
of times when 170 is not overlapped with computing. This
applies both to on-line programs and to multiprogrammed
butch programs. With enough core, the system is able to
keep several programs resident at once and thus to maintain
a high probability of completely overlapping compute and
/'O tasks, The frequency of swaps is reduced and so is the
attendant system overhead, thus releasing the CPU for exe~
cuticn of user tasks. Cn-line response is doubly affected
since it is directly reduced by the number of swaps and in-
directly reduced by the lowering of the CPU overhead load,

The following guidelines are suggested minimum memory
requirements:

80K for 24-48 terminal lines

96K for 48-64 terminal lines

128K or more for greater than 64 terminal lines

SWAP STORAGE REQUIREMENTS

The system is designed to permit a choice between two types
of devices for use as swap storage —a RAD or a disk pack.

In a system that uses RAD for swap storage, the swap stor-
age, file storage, or symbiont storage may be allocated on
7212 or 7232 RADs. In addition, file and symbiont storage
may also be aliocated on disk packs. The only restriction
to storage ailocation is that swap storage on the primary
swap device must be sufficient to fulfill system storage
requirements,
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System storage requirements for the primary swap device are

Size (expressed in granules)

1.  Bootstrap, HGP areq,

monitor overlays approx. 90

2. Monitor root approx. 64
3. Shared processors approx. 500
Total approx. 654

The total implies that the following minimum storage area
must be cllocated on the primary swap device:

For the 7212 with 41 granules per band: about 16 bands
For the 7232 with 6 granules per track: about110tracks

These storage requirements will vary with the size of the
monitor and the addition of shared processors to the system.

The total swap storage required for a given system may be
approximated from Figure 83. Because the 7232 is a much
slower device than the 7212, only a limited user system
(about 20 users) should utilize a 7232 for swap storage. The
average user size shown is also the average swap size and
includes about 3K of user context area (system information
about the user).

A system that uses a disk pack for swap storage is designed
to function well in on environment of a few (8 to 24) smoll
(6K to 12K) users. The users should be "light load" users
using processors such as EDIT, FLAG, and BASIC. The sys-
tem is not intended to support an environment of "heavy
load" users wsing processors such as Meta-Symbol, FOR-

TRAN, and COBOL.

In this system, only one disk pack spindle may be used for
system residency and swapping. It may also be used for file
and symbiont storage. If a second disk pack IOP is avail-
able, head movement and access conflicts can be mini-
mized by allocating either files or symbionts to the disk
packs on the second channel. The type of 1/C request ex-
pected least frequently should be allocated storage on the
system disk pack.

Any of the following types of disk devices may be used as
the swap device: 7242/6, 7260/1, 7270, or 7275.

FILE STORAGE REQUIREMENTS

The amount of file storage is determined by the installation's
requirements, It is important in terms of performance that
a system be configured with adequate RAD storage to hold
all master indexes whenever possible, (typically ene 7232
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Figure 83. Estimated Swap Storage Requirements

RAD for one disk pack full of data). For each on-line user,
25,000 to 50,000 words of file storage is frequently quoted
as a typical need. Thus, if 100 users have access to a
32-line system, from 2.5 million to 5 million words of file
storage are needed, requiring two or three additional 7232
RADs (or equivalent disk packs).

Configurations supported by CP-V include support for any
mixture of 7232, 7212, 7242, 7260, 7270, or 7275 devices

for file or symbiont storage.

TERMINAL REQUIREMENTS

A variety of terminals may be used with CP-V including the
Xerox 7015 Keyboard Printer, Teletype Models 33, 35, 37,
and 38, IBM 2741 terminal, Tektronix Models 4010 and
4013, and Datapoint 3300. Software flexibility is present
so that other terminals may be added with relatively little
difficulty.

One Model 7630 Communications Controller can handle up
to 64 terminal lines. More than 64 lines may be added to

the system when an additional controller and interrupts are
included.

PERIPHERAL EQUIPMENT REQUIREMENTS

Two on-site console keyboards are normally used for on=line
monitoring and control of the system, One is the operator's

-

console (normally a Xerox Model 7012). The other is a user
type terminal (normally a Xerox Model 7015) that is con-
nected to one COC line and is located next to the opera-
tor's console. A card reader, a line printer, and a
9-track magnetic tape unitare alsorequired minimumequip-
ment, It is recommended that a second magnetic tape unit
and a card punch be added to the minimum equipment to
provide a reasonable batch configuration.

MINIMAL CONFIGURATIONS

Figures 84, 85, 86, and 87 illustrate examplesof CP-V mini-
mal configurations, (Table 65 lists the equipment by model
number, thereby supplementing Figure 84 through 89.) Al-
though every CP-V system must have certain peripheral de-
vices and options, the system, swap, and file storage
requirements may be allocated differently to meet the
expanding needs of the customer. Each example provides
the essentials of a basic system, and may be easily upgraded
to service more users and their demands on response time.

The examples must be considered as the recommended mini-
mum hardware requirements and any deviation that reduces
the configurations must be submitted via a field request for
approval.

The first two examples (Figures 84 and 85) represent the
lowest-cost minimal configuration without and with a RAD
swapper, respectively. Asintheothersystems, the Model 7015
is used for installation control and system maintenance, while
one 9-track tape unit is required for SYSGEN and backup
operations. The figures show all secondary storage on
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Model 7246 disk packs and the CP-V minimal memory re-
quirement of 64K words. Because of thismemory restriction,
it is recommended that only @ minimum number of small
batch partitions be allowed to run when time=sharing oper-
ations are in progress. The suggested user load for Fig=-
ure 84 is 8 to 16 terminal lines,

Figure 86 exemplifies the more typical minimum configura-
tion. Instead of two Model 7232 RADs, user file and sym-
biont storage resides on disk pack, while system and swap

sterage remains on a single 7232. The addition of more
spindles makes this configuration attractive cost-wise to the

installation with a growing data buse. The suggested user

load for the configuration is 8 to 16 terminal lines.

The final minimal configuration (Figure 87) is designed for
the installation that has a foreseeable requirement for a
growing, more powerful system, The presence of a selector
1OP for system and swap storage on a Model 7212 RAD will
allow an easy upgrade to additional line support with the
addition of more memory and more spindles. The suggested
user load for the configuration is 8 to 24 terminal lines.

TYPICAL CONFIGURATIONS

Figures 88 and 89 exemplify typical CP-V configurations.

Core 16K Core 16K Core 16K Core 16K
Memory Map Multiplexor 2270
1OP
Memory Protect
Additional Register Block
Sigma 6 | Floating Point |
CPU
Power Fail Safe 7271
Decimal Arithmetic ;
|
Interrupt Control \
Priority Interrupt ;
-
o
Remote - 7630 l “
Terminal C — — 7315
7612 j
{ .
{
: o
Remot BE
emote | ____ B 7440 |
Terminal "
i
|
|
l
7015 7121 L - 7012
Figure 84, Lowest=Cost Minimal Configuration without a RAD Swapper
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Core 16K Core 16K Core 16K Core 16K

Memory Map Multiplexor
10P 7231
Memory Protect
Additional Register Block
Sigma 6 | Floating Point
CPU 7232
Power Fail Safe
Decimal Arithmetic
Interrupt Control
Priority Interrupt 7232
Remote [~ = = T 7630
Terminal 7315
7612
Rem?fe ________ 7440
Terminal
7015 7121 7012

Figure 85. Lowest-Cost Minimal Configuration with o RAD Swapper
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Core 16K Core 16K Core 16K Coare 16K
Memory Map Multiplexor
[— 1OP
Memory Protect —
Additional Register Block #
Sigma é | Floating Point
CPU Bus Sharing
Power Fail Safe IOP 7270 7320
Decimal Arithmetic
Interrupt Control
] 7231 7271 7322
Priority Interrupt
7232
Remote [~ 777 7630
Terminal 7612
|
|
! — 7012
Remote |
Terminal |~ 7 7
7122
7015
7440
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Figure 86. Typical Minimal Configuration
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Core 16K Core 16K Core 16K Core 16K

Memory Map Multiplexor Selector
10P 7240 10P
Memory Protect
Additional Register Block
Sigma 6 | Floating Point
CPU
Power Fail Safe 7246 7211
Decimal Arithmetic
Interrupt Control
Priority Interrupt 7212
Remote ———~— 7630
emote 7320
Terminal
7612
[
1
|
|
Rem?fe _____ _ 7440 ' 7322
Terminal
7015 7122 7012

Figure 87. Typical Minimal Configuration for a Growing System Installation
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Table 65. List of Equipment for CP-V Configurations

Model Number

Description

Peripherals

7012 Keyboard printer,

7015 Keyboard printer.

7121 Card reader, 200 CPM.

7122 Card reader, 400 CPM.

7211 RAD controller,

7212 RAD storage unit.

7231 RAD controller.

7232 Extended performance RAD.

7240 Disk controller.

7242 Disk storage unit, dual spindle.

7246 Disk storage unit, single spindle.

7260 Disk controller.

7261 Disk storage unit.

7270 Disk controller.

7271 49MB disk storage unit.

7275 Disk controller.

7278 Disk storage unit.

7315 Controller plus one 60KB magnetic tape.

7320 Magnetic tape control, 800 bpi.

7322 60KB magnetic tape unit.

7330 Magnetic tape control, 1600 bpi.

7332 Tape unit; 75 ips; 1600 bpi.

7333 Tape unit; 150 ips; 1600 bpi.

7440 Line printer, 600 LPM.

7441 Line printer, 1100 LPM.

7442 Line printer, 1100 LPM.

7446 Line printer, 1500 LPM,

7450 Line printer, 225 LPM.

7612 Timing module.

7630 Communications controlier plus 8 lines.
Computer Systems

83xx Sigma & systems.

84xx Sigma 7 systems.

86xx Sigma 9 systems.

88xx Sigma ¢, Mode! 2 systems.
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Core 16K Core 16K Core 16K Core 16K Core 16K Core 16K
Memory Map Multiplexor Selector
10P 10P
Memory Protect
Additional Register Block T
Sigma 6 | Floating Point . 7211
CPU Bus Sharing 7960 7320
Power Fail Safe IOP T
Decimal Arithmetic l I L
7212
Interrupt Control
7231 7261 7322
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Figure 88. Typical CP-V Time~Sharing Configuration Supporting Up to 64 Lines
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16. SYSTEM GENERATION

INTRODUCTION

The system generation process for the CP-V operating
system is performed by service processors. These processors
operate as ordinary batch jobs to collect, compile, load,
and write the modules required for a system. The service
processors are as follows:

Processor Function

PCL Selects from various sources the relevant
modules for system generation.

PASS2 Compiles the required dynamic tables for the
resident monitor.

LOCCT Stores and executes load card images (by

and calling the loader) to produce load modules

PASS3 (LMs) for the monitor and its processors.

DEF Writes a monitor system tape that may be

booted and used.

Bootstrap operations, including patching operations (PASSO},
are described in Chapter 17.

Although the processors described in this chapter are col -
lectively termed SYSGEN, they are in fact separate pro-
cessors. They need riot be run in any particular order
or time sequence. By organizing the process properly and
saving files, it is often possible to perform very short system
generations to accomplish a simple task such as adding a
new shared processor.

Some of the SYSGEN processors are provided for conve-
nience. Their functions may be accomplished in some
other way, if desired. For example, LOCCT and PASS3
processes may be conveniently replaced at times by
simple use of load commands.

The example in Figure 90 shows how PCL and the loader are
used in conjunctionwith DEF inthe production of a new sys-
tem tape and an updated copy of the monitor overlay KEYIN,

1JOB :SYSGEN, 1234, F

'PCL

COPYALL LT=POX TO DC
(Load old monitor tape into files.)

END

! LOAD (LMX,KEYIN), (BIAS,8000), (MAP), (SL,F),;
(NOTCB), (EF, (KEYIN), (KEYSUB) , (DELPRI), ;
(DISPLAY), (IOREC), (MONSTK))

1ASSTGN  M:PO, (DEVICE,9T), (OUTSN,AP1)
(New monitor tape.)

I{DEF CP,AP1

I{FIN

Figure ?0. Creation of a New System Tape

Commands for PASS2 fall into four groups:
1.  Standard operational label assignments

:OPLBLT specifies the default device assignment of
on-line, batch, and ghost operational labels.

2. 1/O control table generation and handler sefection

:CHAN groups 1/O devices on a controller.

:DEVICE gives the I/O address, handler name,
device type, and general allocation (if RAD or

disk pack).

:SDEVICE defines the devices associated with
symbionts.

:LDEV defines the number and names of logical

device streams.

3. Job operational limits and system control values

:RES specifies the resources used to control multi-
batch, remote, ghost, and on-line operations.

:BLIMIT

:OLIMIT specifies the default and maximum limit

:GLIMIT values that apply to batch, on=line, and
ghost jobs.

{ELIMIT specifies system limit increments for exit

control processing.

:IMC specifies the initial values for system perfor-
mance control parameters.

:PART specifies the number of partitions that may
be used and their resource values.
4. Monitor control table generation
:COC specifies the number and initial values for
line control tables.

:MON specifies table sizes, CPU type, and buffer
pools.

:SPROCS lists the processors that are shared.

5. Real-time

:FRGD specifies that the system has real-time fa-
cilities and defines the limits for real-time.

:INTBL associates a 2-character label with an in-
terrupt address.

6. Feature authorization
:FAUTH specifies certain special features that may be

used only by users who have been specifically
authorized.
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LOCCT and PASS3 provide a convenient means of retaining
the load commands (LOCCT) for the monitor and all its pro-
cessors @nd for calling the loader using these load com-

mands {PASS3).

DEF forms a new monitor in bootable form (a PO tape)
from the monitor logd modules present in the current
account (usually :SYSGEN). These load modules have
presumably been formed by use of PCL, PASS2, PASS3, or
other equivalent processes, either just prior to DEF or at
some previous time, Following the formation of g bootable
monitor, all load modules are written on the tape in file
form. These are the target system processors.

TARGET SYSTEM PARAMETERS

Before attempting to generate @ system for a specific target
installation, the user must know certain things about that
system. That is, he must know the desired characteristics
of the system so that he can incorporate this data in the
appropricte system generation control commands. The
parameters that must be known beforehand are summa-
rized below.

To define the characteristics of the target system, the user
should determine the answers to the following questions:

1. Is the default set of monitor operational labels and
the standard assignments for those labels adequate for
the target system? If not, what standard labels and
standard assignments are required ?

2. V/hat peripheral devices are needed and which of these
should share the same channel controller? Which de-
vices should be allocatable resources? Which devices
will be partitionable?

3. What I/O handlers are to be used in the target system?
If special handlers are needed, what are the names of
the primary and secondary entry locations ?

4. Ave there any nonstandard devices in the target system?
It so, are they listing, tape, or disk devices? What
is their special handler entry points? What length is
required for their command list ?

5. V'hat resources (e.g., 9-track tapes, private disk

packs) are available for the system? How are these
resources to be allocated among batch, on-line, and
ghost jobs ?

6. How many tracks are available on the RAD and/or
disk pack to be used in the target system? How many
sectors are there on each track, and how many words
per sector ? How many tracks are needed for symbiont
queue storage, permanent file storage, permanent
system storage, swapping storage ? Which model RADs
and/or disk packs are to be used ?

~

How many logical device streams are required ? Will
the default set be sufficient ?
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8. How many jobs may be present at any one time in
symbiont input and output job queues ?

9, How large is the core memory to be used by the
target system?

10. How many I/O operations may ke gueued at any
one time?

11. How many files may be open at any one time ?
12. How many DCBs may be open at any one time ?

13. What is the address of the first unused, even-numbered
interrupt available to the target system for the origin
of the generated monitor ?

14. How many words of core storage should be reserved for
patching the monitor ?

15. Are the standard defaults and maximums for the LIMIT
parameters adequate for the target system? [f not,
what limits should be established ?

16. What user programs, processors, or other program ele-
ments are to be established as standard systems? What
load structures are to be defined for these standard sys-
tems, and what names are to be used in referencing

their LOCCT tables ?

17. In addition to any standard system files, what other
files are to be included in the target system? Are all
such files present on the current master system tape, or
must some be obtained from an update tape or deck ?

18. What patches, if any, must be made to the monitor or
to system files after the target system has been booted
from the generated system tape ?

19. Is the system going to have real-time focilities?

20. Will the system have enqueue dequeue facilities? How
many concurrent enqueues will be allowed?

21. What are the limits for read-ahead?

22. Will the individual users need to be authorized to use
certain special features or will all users be able to use
the features?

SYSTEM GENERATION OVERVIEW

CP-V system generation is a multipass process by which the
user can generate an operating system tailored tothe require~
ments of a specific installation. Starting witha CP-V master
system tape, the user caon create abootable system tape from
which the generated operating system can be loaded into a
target machine. The target machine can be any Sigma
system having ¢ hardware configuration compatible with
CP-V (see Chapter 15) and may have more or less core
storage than the one used to generate the system tape.




The master tape contains a bootable monitor, files of load
modules (LMs) comprising the processors and other routines
to be used during system generation, and a large number of
element files (mostly ROMs) that constitute a data base for
the system generation process. The user may patch the
operating system as it is loaded into the machine from tape
but cannot alter the ROMs at this time, since they are not
read from the tape. When the monitor has been booted and
the nonresident routines have been written to the disk, the
CP-V system is fully operational.

Control commands read by the PCL processor allow the user
to select files from the data base of the master system tape,
to substitute updated files for these (if necessary), and to
add files to the resulting revised dato base that is main-
tained in disk storage for use in later phases of the current
system generation. The DEF processor provides the option
of writing a revised master system tape for use in some future
system generation.

The PASS2 processor reads system generation control com-
mands and generates disk files of load modules that establish
operational labels, peripheral characteristics, logical device
streams, allocatable system resources, and other installation-
dependent parameters that will be used during a later phase
of the current system generation.

The object modules selected with PCL must be combined in
load module form before a generated system tape can be
written. Also, the tree structures for any overlays must be
established. A tree table for each CP-V standard processor
is present in the master system tape. If the user references
a standard processor (e.g., Meta-Symbol) in a control com-
mand during PCL, he need not make explicit reference to
the tree table; it will be included automatically. However,
tree tables for nonstandard systems must be created by the
user through appropriate LOAD and TREE control commands.

After the user has created a tree table for an overlay struc-
ture, he has the option of calling the LOCCT processor to
generate a permanent LOCCT file containing the tree in-
formation, so that this information need not be created anew
during subsequent system generations.

If the generated system is to include CP-V standard systems or
user—defined programs having associated LOCCT files of tree
information, the PASS3 processor must be called to initiate
the formation of load modules for such systems or programs.

The PASS3 processor reads control commands specifying
which LOCCT tables are to be used to define the load struc-
ture of CP-V standard systems or user-defined programs.

The user may specify that a given LOCCT table and asso-
ciated object modules are to be deleted from disk storage
when the component object modules have been loaded.

The first command read by PASS3 should specify the mon-
itor's LOCCT table (e.g., M:MON), so that the monitor
will be loaded first. Any items loaded will be biased to
that bias contained in the LOCCT table for the item (this
bias comes from the original LOAD control command used
to generate the LOCCT table being used).

Items not specified in PASS3 control commands may be
loaded via LOAD, OVERLAY, and TREE commands as in
ordinary batch processing, except for the monitor load
module (M:MON). M:MON must be loaded via PASS3.

When all desired object modules have been converted to
load module form, the DEF processor must be called to write
a tape containing the generated system.

The system tape generated by the DEF processor has the same
general format as the master tape used in booting the CP-V
system employed in the system generation process. This
format is shown in Figure 91. The method of loading the
generated system into the target machine is identical to that
used in booting from the master tape.

Detailed procedures for generating standard (i.e., typical)
CP-V systems, and detailed descriptions of the various con-
trol commands used in system generation are presented later
in this chapter.

COMMAND FORMATS

The control commands used in system generation are of two
general types: monitor control commands having an "!" in
position 1 (e.g., commands used to call system generation
processors for execution), and system generation control
commands having a ":" in position 1 (i.e., commands used to
communicate optional or required parameters to system gen-
eration processors).

System generation commands that have an asterisk in posi-
tion 1 are interpreted as comments. If comments are desired
on a control command, the comment must be preceded by a
period or a semicolon.

All system generation commands may contain continuation
characters. A continued command is identified by a semi-
colon. All continued commands must contain a colon in
position 1.

Since the user has considerable flexibility in setting up and
performing a system generation, it is not practical to present
extensive system generation examples in this manual. (Ex-
amples are provided in the release documentation which is
part of the CP-V release package.) However, by observing
the general considerations outlined in this chapter and the
examples, the user should have little difficulty in setting

up his own system generations.

Many users will find that the "cookbook" job setups given
for generating standard CP-V systems are adequate for their
needs, and it is likely that the requirements of most instal-
lations can be met by making relatively minor alterations to
one of the standard configurations.

PERIPHERAL CONVERSION LANGUAGE (PCL)

The copy commands of the PCL processor are used to obtain
the files required for a SYSGEN from the master tape and

Command Formats/Peripheral Conversion Language (PCL) 223



Tape M:MON root System Exec Delta Exec Delta M:MON root patches
boot records information head record data records (optional)

///
ALLOCAT ALLOCAT ALLOCAT data ALLOCAT procedure GHOSTI
head record data records | patches (optional) patches (optional) head record

e

o

« | GHOST! GHOST1 data patches|{ GHOSTI GHOST1 DCB patches GHOSTI
dafa records (optional) DCB records (optional) procedure records
P———
GHOST1 procedure Overloy' Overlay, Overlay] Overlay
patches (optional) head record | | data records patches (optional) o head record

1 Overlay Overlay | RECOVER RECOVER RECOVER patches and |
{ data records patches (optional) head record data records | | GENMDs (optional) |

/
- - N -
: File information £ . File information for |\
:E i : :AC : . :
OF : LBL N : for first LM | First LM} "LASTLM" (null file) | )
AN
File inf f T File inf for | ‘
ile information for F{ .. & ] File information for |. a0 b
first ROM ’ First ROM | last file Last file p| :EOF § %
™~
Note:
Record sizes The tape bootstrap is 22 words long. Patch records are 80 words long. All other records are
512 words long. The figure indicates groups of such physical records.
Head Head portion of load module.
Data Protection type O portion of load module.
DCBs Protection type 2 portion of load module.
Procedure Protection type | portion of load module.
OVERLAYi M:MON overlays (shared processor type) as described in M:SPROCS module (e.g., OPEN,

CLOSE, KEYIN, DEBUG, LDLNK, MUL, LTAPE, MISOV, IODTYPR, STEQOVK, RMAQYV,
RTNRRT, ENQ).

OVERLAYn Last M:MON overlay as described in the M:SPROCS module.

Patches Patches are included on the tape where shown if they exist in the file assigned to the
M:PATCH DCB when DEF creates the system tape. The first group of M:MON root patches
follows the Exec Delta dato records. Any others are placed among segment patches accoid-
ing to their order in the patch file. The last record of each group of patches on the tape is
the first patch for the next set of segment patches. The second through the last patch for a
segment follow the segment to which they will be applied. GENMD patches follow the last
of any patches following the RECOVER patches.

Figure 91. Format of Master System Tape
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other sources. The functions that these commands perform
that are applicable to SYSGEN are

COPY copies files from tape or disk to tape or disk.

COPYALL copies every file from a tape or disk account
to another tape or disk account.

COPYSTD copies filesasspecified inaSTANDARD file.

For detailed information on the use of PCL, see the CP-V/TS
Reference Manual, 90 09 07.

PASS2 PROCESSOR:

The PASS2 processor generates the various tables required
for the target monitor and assigns vclues to variables that
control the system. Table sizes conform to the physical
requirements of the target monitor. PASS2 reads control
commands from the SI device and creates an intermediate
temporary keyed file. The M:MODNUM file in the :SYS
account is read through the M:El DCB. However, this DCB
can be reassigned so that the M:MODNUM file is read from
some other account. The records (the : commands) of the
file are then accessed in the order that PASS2 requires to
build the dynamic monitor tables.

PASS2 COMMANDS

Commands recognized by PASS2 are listed below (in the
order of their appearance in the chapter).

:CHAN :BLIMIT :MON
:DEVICE : OLIMIT :SPROCS
:SDEVICE :GLIMIT :PART
:LDEV :ELIMIT :FRGD
:RES :IMC :INTLB
:OPLBLT :COC :FAUTH

With the exception of the :CHAN, :DEVICE, :SDEVICE,
and :COC commands, PASS2 will build dummy commands
for those omitted by the user, thereby generating the vari-
ous load modules with SYSGEN defaulit values.

Any entry preceded by an asterisk in column 1 is interpreted
as a comment. Comments may also be part of a control
command by preceding the comment with a period or a
semicolon. However, a semicolon requires a continuation
card.

1PASS2 This command causes the monitor to fetch the

PASS2 processor from disk and to transfer control to it. The
PASS2 command has the form :

1PASS2 [CP)

where CP is the monitor type and need not be specified.

:CHAN This command groups peripheral devices (see
:DEVICE below) according to channel controller. All
:DEVICE commands following a given :CHAN command are
assumed to be a part of that channel. At least one :CHAN
command must be used, and each :CHAN command must
precede the :DEVICE command (or commands) to which it
applies. The :CHAN command has the form

:CHAN [(DUAL, (n]c]O, n2c20))][,(NOPART)]
where
n,c specifies the IOP/controller fields of the pri-
mary 1/O address.
n,C, specifies the IOP/controller fields of the sec-
ondary 1/Q address of the dual-access controller,
e.g., (D80, E80).
Both single and dual-access devices may be in-
cluded under the same logical channel. The
:DEVICE cards for dual-access devices shall specify
only the primary 1/O address, i.e., n,c,d.. No
more than one dual-access controller may be on
any given logical channel.
NOPART specifies that the controller cannot be
partitioned.
:DEVICE This command specifies the name and charac-

teristics of a system peripheral device. One :DEVICE com-
mand must be used for each device in the target system.

The :DEVICE command has the form
:DEVICE name, (MOD, {D,]dddd[, ccec))(, (option)]. ..
where

name specifies the device name in the form yyndd
(see Appendix C) with NO, MT, and SP being
invalid. For a nonstandard device type, the two
position yy field is included as a standard device
type and may be referenced elsewhere in PASS2
as a resource type or as a symbiont type.

MOD indicates that the device identified by name
has the model number dddd and the controller has
the model number cccc. The dddd and cccc fields
each consist of four hexadecimal digits. (The
dddd and cccc fields are verified by reading the
M:MODNUM file from :SYS or from the account
assigned to the M:El DCB. See the SYSCON
processor. )
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D specifies that the device is either a RAD or a
disk pack. In this cese, dddd must be one of the
following:

7202 |

7203 Specify the type of RAD storage

7204 device (DC)

7212 | ’

7232}

7242

7261 . .

7971 Specify a disk pack (DP).

7275}
The 7202, 7203, and 7204 RADs may not be used
as system RADs (i.e., may not be used for file,
symbiont, or swap storage). They may only be
used as private devices.

INPUT

OUTPUT specifies whether the device is to be

10 used for input, output, or both. The

default 1s HO. All standard device types (listed
in Table 66) ignore this option.

HANDLER, namel, name2 specifies the name of the

1/0 handler to be used. Namel is the primary
entry (build command list and start device) and
name?2 is the secondary entry (handler interrupt).
Neither name may exceed seven alphanumeric
characters. Nomel must be the name of the ob-
ject module for this porticular handler. If this
option is omitted, the defoult handler for the
device type is assumed (Table 66). The nomes in
Table 66 must be used unless the user has supplied
his own handler (in the root of the monitor).

When defining e device that is listed in Table 66,
no HANDLER option is needed unless the namel,

name?2 defaults for that device are to be changed.

Conversely, when a :DEVICE command defines
a device that is not in Table 66, the HAND-
LER option must be defined. This allows unique

device addiesses with identical device types to be

controlled by unique handlers. The CLIST option
should be used if the default value of six is not
sufficient for the nonstandard device handler.

Example:

:DEVICE LPAQ2

:DEVICE LPB02, (HANDLER, PRTOUTL, PRTCU)
:DEVICE LPCO2, (HANDLER, PRTIO2, PRTCU2)

For device LPAO2, the defoult handler entry names
will be used (see Table 66). Otherwise, the hand-

ler addresses will be as stated.

When all :DEVICE commands have been processed,
PASS2 builds a record containing the names of the
handiers needed for this particular target machine.
This file is used by SYSGEN PASS3. The handlei's

PASS2 Processor

Teble 66. Default Handler Entry Points

Device Type Nome 1 Name 2
TY ! eno | keTeu
PR PTAP PTAPCU
PP PTAP PTAPCU
CR CRDIN CRDINCU
cp CRDOUT | CRDOCU
CP Model 71650 | CRDOUTL CRDOCU
LP PRTOUT PRTCU
DC : DISCIO DISCCU
9T 1 MTAP MTAPCU
DP | DPAK DPAKCU
pp'! DISKAB DSKABCU
ME coc coc

7T 7TAP 7TAPCU
RB | _.H’ : __H'

XP OCPIO . CCPCY

fH.cmd!ers must be specified.

tt

The default handlers should be used. The handle
entry points are dependent upon the typeis: of remote
terminals specified (see below!.

element files on the SYSGEN Bl tape, o1 these
entered into the system by other means, must be
given file names that cosrespond to theii namel
enfry points.

NCOPART specifies that this device cannot be
partitioned.

PAPER, size, width specifies, in hexadecimal, the
numbe: of printable lines per page (size), and the
maximum numbe: of characteis pei line (width),

This option applies ta TYs, LPs, and RBs. The de-
faults are: 2634 and width 84 (for RB, width

. 16
default is 80]6).

The following options apply to 1emote processing (device
RBndd). They define the characteristics of a data set con-
trolter (DSC) rather than remote periphercl deviers Tefin-
ing a data set controller ostablishes temote processing o5 @



feature of the particular CP-V installation and couses all
the remote processing handlers and tables to be included as
part of the system.

7670
2780 specifies whether the DSC is usable for
IRBT Xerox 7670 RBTs, IBM 2780 RBTs, or HASP

Multileaving IRBTs. IRBT and 2780 may both be
specified for the same DSC, but no other combi-
nation is legal. If both 2780 and IRBT are speci-
fied for DSCs, either separately for different DSCs
or together on the same DSC, either type of ter-
minal can be connected to any DSC for which
either 2780 or IRBT (or both) is specified. In
this case, for example, an IRBT may be connected
to o DSC which was defiried for use with 2780s.

specifies whether the DSC is full-duplex

{FULL]
or half-duplex. The default is HALF.

HALF]

A full-duplex DSC must be configured on two
adjacent MIOP subchannels because of a hardware
restriction. If FULL is specified and the device
number (dd) is odd, the alternate address is dd-1;
if dd is even, the alternate address is dd+1.

{Eg;} specifies that the line is ready for use at
boot-time (RBS) or that the operator must use
the RBS key-in to make the line ready for use
(RBX). The default is RBS.

WSN, name specifies a one~ to eight-alphanumeric
character workstation name that is to be auto-
matically associated when the line is connected.

The following options may be used in conjunction with the
other options to define nonstandard devices. It is assumed
that all devices with the same device type have the same
characteristics. These options should not be used with the
standard device types (Table 66).

L specifies that the device is a listing type device.

T specifies that the device is a tape type device.
If no HANDLER option is used, PASS2 will default
the handler to MTAP, MTAPCU (standard 9-track
handler) and will define a CLIST of eight words.

PUB specifies that the device is a public device.

COMP specifies that the records are to be com-
pressed; that is, trailing blanks are to be stripped
from records output on the device down to the
minimum record size.

VFC specifies that vertical format services such as
page counting, headers, and line spacing are
legal on this device.

BIN specifies that binary operations are allowed on
the device. The monitor will produce 8CD, BIN,
and EOD commands as appropriate.

R specifies that the read reverse operations are
legal on this device. This option applies to tepe
type devices. lIts use is required for 9-track tape
devices if other than 97 is specified for the device

type.

MXREC, value
mum record width or size. Note that for listing
devices, the PAPER option must be used to define
the width because PASS2 igroras MXPEC for list-
ing devices.

specifies, iv hexadecimel, the maxi-

MREC, value
mum record length.

specifies, in hexadecimal, the mini-

CLIST, value specifies, in hexadecimai, the number
of words to be ailowed in the command list tabie
for a given device. For nonstandard devices, the
default is 6.

The allocation of RAD or disk pack area may be consticined
by the followirg oprions:

SIZE, value specifies, in hexadecimal, the amount
of storage available to the system device. For
RAD devices, the value must be expressed in num=
ber of tracks. For disk pack devices, the value
must be expressed in terms of physical cylinders
unless the CYLIN option is also specified, inwhich
case the value must be expressed in terms of logi=-
cal cylinders. If omitted, the value is assumed to
be the sum of PSA, PER, and PFA (iee below).

NSPT, value specifies, in hexadecimal, the num-
ber of disk sectors per track. If omitted, the value
Cg is assumed.

SS, value specifies, in hexadecimal, the number
of words per disk sector. If omitted, the value
10016 is assumed.

PER, value specifies, in hexadecimal, the amount
of storage to be allocated for peripheral symbiont
quevue storage. For RAD devices, the value must
be expressed in number of tracks. For disk pack
devices, the value must be expressed in terms of
physical cylinders unless the CYLIN option is also
specified, in which case the value must be ex-
pressed in terms of logical cylinders. The default
value is 0 (note that one minute of backup for an
800 line per minute printer uses 25, OOO]O words
of disk scratch storage).

Note: During execution when the number of granules
of PER is exhausted, the system will use PFA,

PFA, value specifies, in hexadecimal, the amount
of storage to be allocated for permanent file stor-
age, including element files. For RAD devices,
the value must be expressed in number of tracks.
For disk pack devices, the value must be expressed
in terms of physical cylinders unless the CYLIN
option is also specified, in which case the value
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PSA, valtue

must be expressed in terms of logical cylinders.
The default is 0.

specifies, in hexadecimal, the amount
of storage to be allocated for system use as per-
manent system storgge and swapping area. The
default is 0. Swap storage may be allocated on
either RAD or a disk pack. (See Chapter 15 for
a guide.) For RAD devices, the value must be
expressed in number of tracks. For disk pack de-
vices, the value must be expressed in terms of
physical cylinders unless the CYLIN option is also
specified, in which case the value must be ex-
pressed in terms of logical cylinders.

RAD

When the system is initialized in boot-time, PSA
tracks from the firet PSA RAD are allocated to
permanent system storage. The first PSA value
showld therefore be great enough to allow system
residency (about 10 tracks on @ 7212 RAD). Swap
storage can be allocated on more than one RAD.
The total PSA on all RADs should be at least
equal to

(number of users) x (average user size) + (space
for system)

Disk Pack

The PSA option must be used only once if it ap~-
pears on a disk pack :DEVICE command. (Only
one disk pack may be used for swap storage and a
disk pack cannot be used for swap storage if a
RAD is also being used for swap storage. )

The total PSA on a disk pack showld be at least
equal to

(number of users) x (number of cylinders per
user) + (space for system)

The number of cylinders per user is determined by
the maximum user size. System residency for a

CYLIN, value

PRIVATE

7242/7271 requires approximately 12 cylinders,
The 7261/7275 requires approximately 8 cylinders.

specifies that a "logical eylinder"
allocation table is to be built instead of a granule
allocation table and is used for moveable head
disk devices only. The value represents, in hex-
adecimal, the number of granules per logical cyl-
inder and may be between 1E and FF. If a value
is specified that is greater than FF, PASS2 will
print an error message and substitute the default
value for the given device type. If the device

is nonstandard, PASS2 substitutes the value 1E.
If the total number of granules on the device is
not evenly divisible by the NGC value, PASS2
prints @ message indicating this and ignores the
remainder of the command.

If the CYLIN option is used, the SIZE and PFA
options must be specified in number of logical
cylinders rather than number of physical cylinders.

PASS2 will set PFA equal to SIZE if CYLIN is
specified. If SIZE is set by default, it is auto-
matically set to the appropriate value for the stan-
dard device. The PER and PSA options are ignored
for logical cylinder allocation. If the CYLIN
option is not specified, PASS2 assumes granule
allocation.

If the value selected for CYLIN for a private
disk device causes the allocation table to ex-
ceed one page, PASS2 prints an error message
and aborts.

specifies that the file will be recognized
as private and CYLINder allocation is forced. The
PRIV bit is set in the allocation table, the PUB
bit is reset in the Automatic Volumn Recognition
(AVR) toble, and PFA is set equal to SIZE ignor=-
ing the options PER, PSA, and PFA.

Table 67 identifies the fixed characteristics and the PASS2

default values of disk devices.

All values are expressed in

hexadecimal.

Table 67. Stondard Device Type Option Default Values

OPTION SIZE SS NSPT NCYL NTPC CYLS TRKS SECS CYLIN
7232 200 100 C - 200 - 14 10 -
7212 40 100 52 - 40 - 17 10 -
7242 FAO 100 6 cs 14 10 8 - IE
7261 FAO 100 B cs8 14 10 8 - 37
7271 1F40 100 6 190 14 10 8 - 30
7275 1DFC 100 B 194 13 10 8 - 34
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Nonstandard Disk Devices

The following options are included in the :DEVICE command
in order to define nonstandard fixed or moveable head disk
devices. These options should not be used in defining stan-
dard devices since PASSZ has defaults for these values.
Note that the previously defined options SS, NSPT, and
S1ZE should also be used for defining nonstandard disk
devices.

{i}é%i} identify the disk devices as either FIXED
~ or MOVEable head disk devices.
NCYL, value specifies, in hexadecimal, the total

number of physica! cyiinders on the device. This
parameter applies onlv to moveable head disk pack
devices. Note the previously defined option
CYLIN refers to logical or software cylinders.

NTPC, value specifies, in hexadecimal, the number
of tracks per physical cylinder. For fixed head
disk devices, this value represents the total num-
bei of tracks on the device.

CYLS, value specifies, in hexadecimal, the shift
factor for the cylinder portion of disk oddresses.
This parameter applies only to movecble head
disk pack devices.

TRKS, value soecifies, in hexadecimal, the shift
factor for the track portion of disk addresses. This
parameter applies to both fixed and moveable
head disk devices.

Default Tape and Disk

For compatability with previous monitor versions, two de-
vice names, MT and SP, are generated automatically and
are given default device assignments.

MT is the default tape device and will be assigned accord-
ing to the following rules:

1. If o 9T device has been declared on a :DEVICE com~
mand, MT is equivalent to 9T.

2. 1f no 9T device has been named but a 7T device has
been declared, MT is equivalent to 7T.

3. If neither 9T or 7T has been declared, MT is equiva-
lent to the first tape device T specified on :DEVICE
card) whick w~as mentioned.

SP is the default disk device and will be assigned accord-
ing to the following rules:

1. If a DP device has been declared on a :DEVICE card,
SP is equivalent to DP.

2. Otherwise, DP is equivalent to the first disk pack
device which was mentioned.

:SDEVICE
peripheral devices are to be symbiont.
command is

This command is used to designate whkich
The form of the

:SDEVICE (opfion)[, (opﬁon)]. ..

where

IN, yyndd specifies that the peripheral device yyndd
is to be associated with the input symbiont. Orly
one yyndd may follow the keyword IN. However,
multiple occurrences of the keyword may be use3d.

OUT, yyndd specifies that the peripheral device is
to be associated with the output symbiont.  Only
one yyndd may follow the keyword CUT. How-

ever, multiple occurrences of the keyword may be

used.

NCTL, yyndd specifies that the peripheral device is
to be associated with the input symbiont and that
the device will not b= scanned by the input sym-
biont for control commands except for 1EQD and
IFIN commands. This means that files input
through this device are not in the form of jobs but
rather are symbiont input files accessed by users
via the LDEV command. Only sne yyndd may
follow the keyword NCTL. Hnwever, multiple
occurrences of the keyword may be used.

MXSTRM, value
mum possible number of devices (symbiont streams)
at concurrently logged on remote workstations.
The maximum value that may be specified is 128.
Three streams are required for each Xerox 7670
RBT. [IRBTs usually require more. The minimum
and default for systems in which remote devices
are defined is three times the number of RBTs de-
fined. For other systems, the value is 0.

specifies, in decimal, the maxi-

RB devices are ignored if specified on the
:SDEVICE command. Their existence should be
accounted for in the use of the MXSTRMoption.

Note:

:LDEV This command is used to define the names of
logical device streams. The maximum number of logical
device streams that may be defined by the command is 15.
The format of the command is

:LDEV [{name, type)][, (name, type)]. ..

where
name specifies the two-character logical device
neme (e.g., L1, P1).
type specifies the default device type to be associ-

ated with the logical file (e.g., LP, CP). The

device type specified must have been defined via
a :DEVICE command and must also be designated
as a symbiont device vic the :SDEVICE command.
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If the user omits the :LDEV command or no options are
specified, PASS2 generates the following entries by default:

Name Type

Cl CR
L1 LP
Pl Ccp

The logical device name C1 is always automatically gen-
erated with type CR and should not be defined by the user
in the :LDEV command. (Becouse the system manager can
define up to 14 logical device names, a total of 15 logical
device names are possible with the inclusion of C1.) The
logical device names L1 and P1 are also automatically gen-
erated, however the system manager may redefine them with
the :LDEY command with any symbiont device type thai ke
desires. The remaining 12 logicu! Jov 72~ nomes creselacred
by the system mannager. It is best to select symbolic names
that will be easy to remember.

It is advisable to define a logical device name for each
symbiont device type, because all symbiont device types
that are not aiven a logical device name are automatically
defaulted to L1. In such cases, the batzh, on-line, and
ghost users must use the LDEV command or M:LDEV pro-
cedure to specify the symbiont device type for L1.

{OPLBLT This command is used to define the stondard
operational labels for the target system. Only one :OPLBLT
command may be used although there may be numerous con~
tinuation records. The format of the command is os follows

:OPLBLT {(label, batch name, on-line name —

¢ ———, ghost name )}[, (label, batch name, on-line—-]

_— [ o ———

i R
L——name, ghost name)]. ..

vihere

vel dutines a monitor operctional Tilei compine-
ing o or two alphenumeric characteis. This laoed
may not be the same as a device type (e.g., CR,
CP) or a logica! device name (e.g., C1). NC,
PAT, and SP are also invalid.

batch name specifies a physical device in.g..
LPAO2), o device type (e.g., ME), or a logical
device stream name (e.g., L1) to which the label
is assigned for the batch mode. It may not be an-
other operational label. If it is a physical device,
it must not be a symbiont device.

on-line name specifies ¢ physical device, o device
type, or a logical device stream name to which the
labei is assigned for the on-line mode. (The restric~
tions for the batch name apply to the on-line nome. )
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ghost name specifies a physical device, a device
type, or a logical device stream name to which
the label is assigned for the ghost operations. (The
restrictions for the batch name apply to the ghost
name. )

For each label option, all three names must be specified
(even if the label is one of the standard labels for which
PASS2 has default assignments). In a batch only system,
the on-line field must be included and should be set to NO.

The list of standard default operational labels and assign-
ments is given in Table 68. (The iabels appear in the order
in which they appear in the tables generated. ) Assignments
are either directly to a device or to a logical device stream
which in turn is connected to @ physical device as deter-
mined by the :LDEV command,

Table 58 Stardard Default Operational
Lobels and Assignments
Standard
Operational
Labe! Batch On-Line Ghost
C 1 ME TY
ole oy e TY
LO L1 ME L1
L R | omE L1
DO Ll ME L1
e S 'r NO Pl
B8O Fi j NO : Pl
L a f NO } TY
S S f ME TY
B1 Ci [ NO Ty
st , L1 ME L
|
o) ’ Pl | NO ! P
1 S S N LTy
e P f w1
Al * Pl i NO l Pl
| !
El RS ] Lo
| | |

£ B Nic Yo
uc v i ME , j




‘RES This command establishes definitions of resources
which are used to control batch, on-line, ghost, and re-
mote operations. Only one :RES command may be spec-
ified. The command has the form

:RES [(option)[, (option)].. .]

The options are listed below. For those options in which a
value must be specified, the meaning of '"value" depends
upon the particular resource. As an example, for tapes, it
is "number of tape drives"; for disk packs, it is "number of
private spindles"; for core, it is "'number of K words".

RES, name specifies the name of a resource to
which all subsequent options (until the next RES
of end-of-command) apply. The name is either
a name that was specified on a :DEVICE command
(e.g., 9T) or a nondevice type (e.g., CO (core)).
A symbiont device cannot be defined asaresource.
A total of 15 RES options are permitted. If no
RES option is specified, four entries are generated
by default — CO, 9T, 77, and SP. All options
preceding the first RES option are ignored.

TOT, value specifies, in decimal, the total number
of resources available (of the type being defined).
TOT may be specified for device type resources,
but must be specified for nondevice type resources.

BSUM, value specifies, in decimal, the sum of all
resources (of the type being defined) that may
be allocated to all concurrent batch jobs taken
together.

OSUM, value specifies, in decimal, the sum of all
resources (of the type being defined) that may be
allocated to all concurrent on-line jobs taken
together.

GSUM, value specifies, in decimal, the sum of all
resources (of the type being defined) that may
be allocated to all concurrent ghost jobs taken
together.

BMAX, value specifies, in decimal, the maximum
number of resources (of the type being defined)
that may be allocated to an individual batch
job.

OMAX, value specifies, in decimal, the maximum
number of resources (of the type being defined)
that may be allocated to an individual on-line
job.

GMAX, value specifies, in decimal, the maximum
number of resources (of the type being defined)
that may be allocated to an individual ghost
job.

BDEF, value specifies, in decimal, the default num-
ber of resources (of the type being defined) to be
allocated to each batch job in those instances in
which the user has made no specific request.

ODEF, vaiue specifies, in decimal, the default
number of resources (of the type being defined)
which may be allocated to each on-line job in
those instances in which the user has made no
specific request.

GDEF, value specifies, in decimal, the default
number of resources (of the type being defined)
which may be allocated to each ghost job in those
instances in which the user has made no specific
request.

PASS2 verifies that the following relationships exist:

1. For device type resources, the number of devices de-
fined via :DEVICE commands must be greater than or
equal to the value specified for TOT. (If this is not
the case, an error message is generated, TOT is set to
the number defined via :DEVICE commands, and PASS2

continues. )

2. For each device type resource and each nondevice
type resource,

TOT =2 BSUM =2 BMAX = BDEF
TOT 2 OSUM 2 OMAX 2 ODEF
TOT =2 GSUM 2 GMAX 2 GDEF

(If this is not the case, an error message is generated,
one of the values is reset as indicated in the error mes-
sage description, and PASS2 continues. )

PASS2 always generates the following four entries with the
default values as shown in Table 69 except when they are
specified on the :RES command with other values specified.

Table 69. :RES Command Defaults

Resource
Option Name o1 7T | SP(private
Name CO (core) | (tapes) | (tapes) | disk packs)
70T X'7FFF | #t # #
BSUM X'7FEE' | # # #
BMAX X'10" # # 4
BDEF X'C! 0 0 0
OSUM X'7FFF' |# # #
OMAX X'10" A5 LU A #21
ODEF X'C’ 0 0 0
GSUM X'7FFF' | # # #
GMAX X'FF! #1 #-1 £
GDEF X'FF! #1 #-1 #1
' is the total number of this type of device specified on
:DEVICE command:s.
Mf #21=0, the value is set to 1.
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“tBLIMIT )
L IOLIMIT | These commands specify the system defaults
GLIMIT and maximum values that are to be associ-

ated'with each batch, on-line, or ghost job, respectively.
The commands-have the form

BLIMIT
‘:OL]MIT [(option)][, (option)]. ..
:GLIMIT

where the options are

TIME , default, maximum specifies, in decimal num~
ber of minutes, the default [imit and maximum
limit for job execution time.

LO,default, maximum specifies, in decimal, the
default limit and maximum limit on the number of
pages: of printer output from all shared processors
involved in running a job.

PO, default, maximum specifies, in decimal, the
default limit and maximum limit on the number of
punched card records produced in running a job.

DO, default, maximum specifies, in decimal, the
default limit and maximum limit on the number of
pages of diagnostics produced in running o job
(output through the M:DO DCB).

UO,default, maximum specifies, in decimal, the
default limit and maximum limit on the number of
pages of printed output from all the executing
programs in a job.

TSTORE, default, maximum specifies, in decimal,
the default limit and maximum limit for the num-
ber of granules of temporary RAD storage that may
be used by a job.

PSTORE, default, maximum specifies, in decimal,
the default limit and maximum limit for the num-
ber of granules of permanent RAD storage that may
be used by a job.

TDISK, default, maximum specifies, in decimal,
the default limit and maximum limit for the num-
ber of granules of temporary disk pack storage that
moy be used by a jok.

PDISK, default, maximum specifies, in decimal, the
default limit and maximum limit for the number of
granules of permanent disk pack storage that may
be used by a job.

FPOOL, default, maximum specifies, in decimal,
the default limit and the maximum {imit on the
number of file blocking buffers to be allocated to
a job. In general, each open disk file and each
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labeled tape DCB requires a blocking buffer. If
an insufficient number of blocking buffers exists,
they will be shared (at the price of reduced system
performance). The default can be overridden by
use of a POOL eontrol command at run-time in the
batch mode.

Note: At present, the default values for : GLIMIT op~
tions and the maximum values for ;OLIMIT op~
tions are not used. To avoid later confusion
it is recommended that identical values for de-
fault and maximum be used for all :GLIMIT
and :OLIMIT options.

:ELIMIT This control command specifies the system unit
increments for exit control processing. The command has
the form

:ELIMIT (option)[,(option)]...
where the options are

TIME, value specifies, in decimal, the absolute
unit for exit control execution time. The value is
expressed in seconds and the default is 30.

LO, value specifies, in decimal, the increment for
the number of processor pages output in running a
job. The default is 20.

PO, value specifies, in decimal, the increment for
the number of punched cards output in running a
job. The default is 100.

DO, value specifies, in decimal, the increment for
the number of diagnostic pages output in running
a job. The default is 20.

UQ, value specifies, in decimal, the increment for
the number of user pages output in running a job.
The default is 20.

TSTORE, value specifies, in decimal, the increment
for the number of granules of temporary disk stor-
age that may be used by a job. The default is 64.

PSTORE, value specifies, in decimal, the increment
for the number of granules of permanent disk stor-
age that may be used by a job. The default is 20.

HMC This control command defines the installation

management control {(IMC) system limits. The labels in
parentheses are those associated with the corresponding
variables by the Control processor. The command has

the form

:IMC (option)[(option)]. ..



The options are (a!l values are in decimal):

MAXOL, value specifies the maximum number of
on-line users allowed in the system. The default

is 0. (OUM)

MAXB, value specifies the maximum number o f con-
current batch users allowed in the system. The
default is 1. (BUM)

MAXG, value specifies the maximum number of ghost
jobs (exluding GHOST1) allowed in the system.
MAXG must be in the range 255=>MAXG24. The
default is 8. (GUM)

MAXG + MAXB + MAXOL = number of users al-
lowed in the system and must not exceed 255. (UM)

BPRIO, value specifies the execution priority for
all batch jobs. This priority is used for execution
only and is not related to the scheduling priority.
The value must be expressed in hexadecimal and
must be in the range CO-FF. The default is FC.
(SL:BPRIO)

OPRIO, value specifies the execution priority for
all on=line jobs. This priority is used for execu-
tion only and is not related to the scheduling
priority. The value must be expressed in hexa=
decimal and must be in the range CO-FF. The
default is FC. (SL:OPRIO)

GPRIO, value specifies the execution priority for
all ghost jobs. This priority is used for execution
only and is not related to the scheduling priority.
The value must be expressed in hexadecimal and
must be in the range CO-FF. The default is FC.

(SL:GPRIO)

BLOCK, value specifies the number of characters
at which terminal output is blocked. The default
is 40. (TB)

UNBLOCK, value specifies the number of charac-
ters at which terminal output is unblocked, where

UNBLOCK<BLOCK. The default is 8. (UB)

QUANTA, value specifies the time slice for compute-
bound users. This value is in milliseconds. The
default is 400. (QUAN)

MINTIME, value specifies the minimum time a user
will be held in core before outswap. The decimal
value is in milliseconds and must be less than or
equal to QUANTA value. The default is QUANTA
value. (SQUAN)

MINQUAN, value specifies a guaranteed time
slice after a selection has been made and before
a swap will occur. This value is in milliseconds.
The default is 40. (QMIN)

COCBUF, value specifies the maximum number of
COC buffers that can be allocated to a user in the
type-ahead mode. COCBUF must be less than 256.
A value of zero will yield unrestricted buffer allo-
cation. The default is 15. (ONCB)

LOGTIME, value specifies (in minutes) the amount
of time a user has to complete the log-on se-

quence. The default is 3. (OLTO)

INTIME, vaive specifies (in minutes) the amount of
time a user has to input a line of data to COC
when a read is pending. The default is 15. (OITO)

PI, value specifies the increment in units of 1/256
to be used in increasing the priority of jobs by-
passed by the Multi-Batch Scheduler. The de-
fault is 0. (PI)

UCYL, value specifies the number of cylinders per
user to be allocated as swap space on a disk pack.
UCYL must be specified if, and only if, a disk
pack is to be used as the swap storage device. The
value of UCYL must be 1 or 2. The default is 1.
If UCYL is specified for @ RAD swapping system,
a message will indicate that the specification is
illegal and the specification will be ignored.

RASIZE, value specifies the number of table entries
to be built for read-chead facilities. One table
entry is required for each concurrent read-ahead
operation. The value is expressed in decimal
and must be in the range 1-63. This option causes
the read-ahead module (RA) to be included in the
root of the monitor. (RA requires approximately
512 words. )

RAMAX, value specifies the maximum number of
concurrent read-ahead operations to be allowed,
where RAMAX < RASIZE. The default is zero.
(RAM)

RATQ, value specifies the time, in milliseconds,
after which an unused read-ahead block will be
purged (time-out). The value must be expressed
in decimal and must be in the range 0-32, 767.
The default is 10, 000. (RATO)

File Maintenance Options

EXPIRE, days, hours specifies the system default used
to establish expiration dates for files created by
a user not specifying an explicit expiration date.
To select a value of "never", this parameter must
be omitted (the default is "never"). The maximum
value that may be specified is 999 days, 23 hours
and this will be used when the value specified
exceeds this unit.

PASS2 Processor 233




MAXEXPIRE, days, hours specifies the maximum re-
tention period that may be specified by a user. To
select a value of "never" this parameter must be
omitted (the default is "never"). The meaximum
value that may be specified is 999 days, 23 hours
and this will be used when the value specified ex-
ceeds this limit.

Note: The EXPIRE value specified must be equal
to or less than the MAXEXPIRE value. If
this is not the case the value for MAXEX-
PIRE will be set equal to the EXPIRE value.

BACKUPALL specifies that expired files will be
backed up prior to deletion. If the parameter is
omitted, files will not be backed up.

THRESHOLD, value specifies the critical point in
initiating an automatic purge to prevent device
saturation. The default is 500 granules.

.coc This control command specifies the characteris-
tics associated with the COC devices. The COC command
has the form

:COC (opfion)[,(opﬁon)] ey (COC)[,(opfion)] ...
The first COC device is specified by the COC command
word. Each additional COC device is specified by a COC
keyword. All options preceding the first COC keyword apply

to the command word (COCq) while all options following
the nth COC keyword apply to the nth COC (COC ).

The options are

SS specifies that the Selectric® standard trans-
lation table is to be included in the monitor for
a 2741 terminal.

SA specifies that the Selectric APL translation
table is to be included in the monitor for a
2741 terminal.

ES specifies that the EBCD standard translation
table is to be included in the monitor for a
2741 terminal.

EA specifies that the EBCD APL translation tableis
to be included in the monitor for a 2741 terminal.

DEVICE, ndd specifies, in hexadecimal, the num-
ber of a COC device.

®Registered trademark of the International Business Machine
Corporation.
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OUT, value specifies the hexadecimal location of
the COC output interrupt. The default is 61.

IN, value specifies the hexadecimal location of
the COC input interrupt. The default is 60.

The SS, SA, ES, and EA options need be specified only
once. The DEVICE option must be specified for every
COC device. IN and OQUT must be specified for the sec-
ond and subsequent COC devices.

The input interrupts for all COC devices must be within
one interrupt group.! The output interrupts for all COC
devices must also be within one interrupt group. (The COC
input and output interrupts may be in the same interrupt
group.)

All COC input interrupts should be of higher prierity than
all COC output interrupts. COCO input must have the
highest priority of all COC interrupts. The location spec-
ified for OUT or IN determines the priority (the higher the
location, the lower the priority). Generally, CP-V systems
have only one COC device and use 60 and 61 as the input
and output interrupt locations.

LINES, value specifies, in decimal, the number
of lines. The default is 8.

BUFFERS, value specifies, in decimal, the number
of 4-word buffers that will be pooled for COC
1/0O usage. The default is the highest line num-
ber. The recommended value is the number of
users times 3.

RING, value specifies, in decimal, the COC input
buffer size in words. The default is: (2 bytes per
line for the first 30 plus 1 byte per line above 30)
divided by 4. High speed terminals may saturate
this buffer; therefore, when they are present on
a system, a larger buffer size should be selected.
The value must be less than or equal to 255.

7015,%, .. specifies, in decimal, the line numbers
that are attached to Xerox Model 7015 Keyboard
printers. Each # field may be a single value or a
range specification m-n where m<n. In the latter
case, all numbers included in the range are used
as line numbers.

2741, %, ... specifies, in decimal, the line numbers
that are attached to Model 2741 units. Each #
field may be a single value or a range specifica-
tion m=n where m<n. In the latter case, all num=-
bers included in the range are used os line numbers.

HARDWIRE, #, . .. specifies, in decimal, the line
numbers that are hardwired to terminals. Lines

t . .
External interrupts are described in the Sigma hardware
reference manuals.




iMON

parameters for the target system and has the form

which are "hardwired" will not be timed out
(except 2741s logging on), nor will they log on
automatically. All lines must be individually
:Fecified but need not be in ascending order. Each

field may be a single value or a range specifi-
cation m=n where m<n. In the latter case, all
numbers included in the range are used as line
numbers.

TYPE,value, #,#. .. where value specifies, in dec-
imal, the timing algorithm number that the line
number(s) following the value specification use.
The value may be between 0 and 7. The six timing
algorithms that are supplied with CP-V are listed
in Table 70. (The system manager may create ad-
ditional algorithms.) The default TYPE value for
lines that are listed on the 2741 option is 1. The
default TYPE value for all other lines is 0.  All
line numbers must be individually specified, but
need not be in ascending order. Each ¥ field may
be a single value or a range specification m-n
where m<n. In the latter case, all numbers in-
cluded in the range are used as line numbers.

RATE, value, #,#. .. where value specifies, in dec-
imal, the speed of the terminals (in characters
per second) associated with the line number(s) fol-
lowing the value specification. The value may
be in the range 1 to 255. One RATE option is
used for eachtermincl speed onthe COC. The de-
fault RATE for iines that are listed on the 2741
option is 15. The default RATE for all others
is 10. All line numbers must be individually speci-
fied, but need not be in ascending order. Each
# field may be a single value or a range specifi-
cation m-n where m<n, In the latter case, all
numbers included in the range are used as line
numbers.

Mode! 33 is the default terminal.

This command defines various monitor and CPU

:MON (option) [, (option)]. ..

where the options are

AVGSER, n specifies, in decimal, four times the
average number of private disk packs required per
batch job. The default is 1, indicating an aver-
age one-fourth disk pack per job.

[g}gg] specifies that the target system is a Sigma 9
computer system and that the module name
S9TRAPS is to be added to the SPEC:HAND file.
In addition, the data and variables required for
SYTRAPS are included in M:CPU. SIG? specifies
a target system whose memory is 128K or less
BIG? specifies that the target system is a large

memory map {(greater than 128K) Sigma 9 and
causes SYSGEN to generate internal tables that
accommodate physical memory references greater
than 128K. SIG9 may be specified without BIG9
being specified. However, if BIG9 is specified
without SIG9 being specified, SIG9 will automat-
ically be assumedand a message noting this will be
generated. A system generated with a SIG? option
will operate on a Sigma 6, 7, or 9; however, a
system generated with a BIG9 option will operate
only on a Sigma 9. The default is a Sigma 6 or 7
and the system generated will only operate on the
Sigma 6 or 7.

INFILE, n specifies, in decimal, the numbe: of in-
put symbiont files that may be queued waiting for
entry into the system. The default is 20.

QUTFILE, n specifies, in decimal, the numbe:i of
output symbiont files that may be queued waiting
for devices. The default is 32.

CORE,size specifies, in decimal units of K (where
K = 1024), the size of core storage in the target
system. The default is 128K, which is the recom-
mended minimum in CP-V since it dynamically ad-
justs itself to the actual size of machine at boot
time.

QUEUE, size specifies, in decimal, the maximum
number of 1/O operations that may be queued at
one time. The recommended value is o total of
1 per nondisk type device and 2 per disk type
device. Although a smaller value will work, the
minimum should be a total of 1 per channel and
1 per disk type device. For standard systems, the
value should be 25-30. In addition, the MXSTRM
value (see :SDEVICE command) should be added to
this value for remote processing systems. The de-
fault and minimum are 10.

MPQOL, size specifies, in decimal, the number of
34-word buffers to be pooled for use by the mon-
itor. It is recommended that the number of
MPOOLs be one=-half to three-fourths the number
of QUEUE entries. For standard systems, the value
is between 14 and 22. One extra MPOOL should
be defined for each RB device included in the
system. The default is 5.

CPOOL,size specifies, in decimal, the number of
40-word buffers to be pooled for symbiont context
block use. The default is 3. The recommended
value is the number of symbiont 1/O devices. For
remote processing systems, the value should be
increased by one for each 7670 RB line and by
a number that is approximately three-fourths the
maximum number of peripheral devices that could
exist at concurrently logged on IRBTs.
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Table 70. Timing Algorithms

Timing Algorithm

be used for Teletypes and other
equipment of similar mechanical
design, and is sometimes a better
algorithm than number O for such
equipment.

Before carriage return - none

After carriage return = (curpost15)/X

After tab character = (new position-old position+15)/X

Number Usage Idles'
0 Teletype Models 33, 35, and 37 None
and alphanumeric displays.
1 IBM 2741 and 2741-compatible Before carriage return = name
equipment.
After carriage return = (curpos't+15)/10
After tab character - (new position-old position+15)/10
2 Execuport and Dataport terminals. 0-10 11-15 16-30 31-60 61~
cpsttt cps cps cps cps
Before carriage return 0 0 0 0 0
- After carriage return 1 4 8 12 16
After tab character 1 1 2 4 8
3 Memorex terminals 0-10 11-15 16-30 31-60 61-
cpsttt cps cps cps cps
Before carriage return | 7-curpostt 10-curpos 20-curpos | 40-curpos 40-curpos
After carriage return 0 0 0 [ 0
After tab character 1 1 2 4 8
4 This algorithm is a combination of 0-10 11-15 16-30 31-60 61-
the others and may be used to en- cpsttt cps cps cps cps
sure that an inexperienced user can -
utilize the system without any char- Before carriage return | 7-curpost! 10~curpos 20-curpos | 40-curpos 40-curpos
acter loss. It also supports an ex-
perienced user until a change in After carriage return 1 4 8 12 16
terminal type can be entered. It is
suggested that installations with After tab character 1 i 1 2 4 8
mixed types of high-speed terminals T e e
use this algorithm as the default for
high-speed lines.
5 This algorithm is used for terminals l 0-10 11-15 16-30 31-60 61-
that require a number of idles | cpsttt cps cps cps cps
roughly proportional to the car- t
riage movement distance. It may [ X - J‘ 60 50 18 15 15

tt . ops
Current carriage position.

tt
Characters per second.

t . . . . .

Many high-speed terminals require a delay before sending a carriage return, after sending a carriage return, or after sending @ tab character. In such
a case, the COC handler must send "idle" characters, the number of which depends upon line speed, carriage position, and characteristics of the
particular terminal.
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CFU, size specifies, in decimal, the number of
19-word buffers tobe pooled for currant file users.
The defoult is 40. The minimum is 8. Starting
with the BOO reiease of CP-V, o more economical
use is made of the CFU area by the file manage-
ment system. The estimated effect of this change
is to provide approximately 60 percent more ef-
fective use of the CFU area. Thus, the recom-
mended value is 1.2 times the number of users (as
defined by the :IMC control command). It is
recommended that users of previous releases of
CP-V scale this option down to 60 percent of the
value previously used if the number of users to be
supported remains constant.

ORG, value specifies, in hexodecimai, the load
origin of the monitor. This value skouid be the
address of the first unused even-numbered inter-
rupt, since the monitor must be biased above the
highest interrupt. If there are no special inter-
rupts, the origin should be the first even-numbered
address above the hinhest COC interrupt  The
default is 62.

MPATCH, size specities, in decimai, the ~umhe:
of word locations to be reserved for moditication
of the monitor (i.e., a patch area). The default
is 0. The required minimum is 512

SITE, site~id specifies a one to eight chara-ter site
identification. The site-id becomes « part of the
title printed on each page of an ANLZ dump. If
less than eight characters are specified, the name
will be left justified and blank filied. If more
than eight are specified, only the first eight will
be used.

[ANSDET ] specifics thet tape handling 111~ de=
ANSPROT ‘ . - © .
tect possible overwrites of unexpired
ANS tapes and missing write rings in output tapes.
If ANSPROT is specified, tape handling will op=
erate in the "protective mode™ (ser Clnenrt
ANSDET is specifiad, tha "semi-rretestiv
(see Glossary) is used. If neither is specified, the
system handles ANS tapes but no special checks
are made. If either is specified, tenes mounted
as IN or INOUT are given specic! bandling. Tapes
mounted as IN are flagged as such and may not be
written on unless they are at the load point (in
which case they arc precessed as thaugh they cre
just going through the MTUNT pracas; 20
mounted as INOUT must have a write ring; other~
wise, a message will be sent to the operator's con-
sole. The operator can override the condition if
the system is in the semi~protective mode.

T

ENQ, size specifies that the enqueue ‘dequeue fa-
cility is to be part of the target system. Size
specifies, in decimal, the number of doublewords
to be allocated for the ENQ takles. Size chauld

be roughly 18-24 times the number of projected
cencurrent enqueve users.  If lengthy qnomes
and sn~mes are to be used, size should be larger.

:SPROCS This control command defines the character-
istics of shared processors or monitor overlays and option-
ally reserves space for the dynamic addition or replacement
of both. The :SPROCS command has the form

:SPROCS [(ncme[, opfion]. . .)][, (nume[, option]. .. )] ..

where name mav be

MCN followed by the names of overlays to be
added to the automatic default overlays which are
KEVIN, LT4PE, DaBUG, OPEN, CLOSE, STEP-
OVR, LDLNK, MUL, MISOV, RMAOV, and
IODTYPR. The names must be less than or equal
to seven characters in length. Only those portions
of the monitor thot have been specifically coded
as overlays must be specified. This is necessary
because a mapped overiay scheme is used.

j1ocessar ragme fallowed by flags and/or a number

i~ te forr

{procname, flags, number)

(procname, flags)
or

(procname, number)

The number specifies, in decimal, the number of
overlays that will be associated and the following
flags are possible.

S - specifies that this processor resides in the
speniti shaied processor's virtual memory.

J specifies that special JIT (job information
table) acecess is to be given.

D spucities that the processor is to be treated
as a dekugger. 1f specified, S is also assumed.

P specifies that the processor is to be treated
as a public (core) library, and if specified,
S is assumed. The name must be the form
Pi(0<i<O. If valid, the name :Pi will be
changed to -Pii.

M specifies that maximum memory for this pro-
cessor, i.e., all of the available core isgiven
to this processor when in execution.

T specifies that this is @ command processor and
that it is accessible by the terminal users.
B specifies that this is a command processor and

thot it is accessible by batch users.
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G specifies that this is a command processor
and that it is accessible by ghost users.

C specifies that this is @ command processor
and that it is accessible by terminal, batch,
and ghost users.

The flogs S, J, D, P, M, T, B, G, and C may
also be grouped syntactically without intervening
commas (e.g., SJ, etc., up to a maximum of four
characters). If D or P is specified, S is redundant.

Table 71 is the default list of standard processors. To
change the characteristics of one of the standard processors,
one of the following should be specified:

(REPLACE, procname, flags, number)

or

(REPLACE, procname, flags)

(REPLACE, procname, number)

Procname, flags, and number are described above. The
processors in Table 71 can be specified on the :SPROCS
commend only in conjunction with REPLACE.

For those installations in which processors and/or monitor
overlays are to be dynamically added or replaced, the fol-
lowing name and optionswilibe required as applicable:

MQOSPACE, number specifies, in decimal, the num=~
ber of spare slots to be reserved in the monitor
oveilay area for additions or replacements. The
default is O and the range is unlimited.

PCSPACE, number specifies, in decimal, the num-
ber of spare slots to be reserved in the processor
overlay area for additions or replacements. The
default is O and the range is unlimited.

PSPACE, number, size specifies, in decimal, the
number of spare slots to be reserved in the pro-
cessor area and the total number of pages re-
guired for one spare processor. This includes all
dctc, procedures, and overlays. The default size
is & pages. The permissible range of size is 6 to
256 pages. The recommended size is 64 pages.
If PSA has been specified on a :DEVICE command
defining a disk pack, the size parameter must be
less than or equal to the number of granules per
physical cylinder (i.e., 60 for the 7242/7270 or
110 for the 7260,7275). Otherwise, it is set to
the appropriate value and a message is produced.
Beware that PSA spoce is consumed by these
spare siofts.

Example:
:SPROCS (MON,BLOB), (GLOP, M, 3), (POSPACE, 4),;
(PSPACE, 4, 64), (MOSPACE, 3)
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Table 71. Standard List of Shared Processors

No. of
Processor Name JSDPMTGBC Overlays
TEL 1170011000 0
CCI 1000100 10 0
GHOST1 100010100 0
LOGON 10001 1110 0
LINK 010016‘000 0
DELTA 0110003;000 0
:POO 010100000 0
P11 010100000 0
EDIT 000000000 0
PCL 000000000 0
BASIC 000000000 0
METASYM 000000000 2
'LOADER 000010000 7
FORT 000000000 3
FILL 10001,0000 0
RUNNER 11000200 00 0
BATCH ooooof‘oooo 0
DRSP 00001 0000 0
LDEV 1oooovoooo 0

The monitor overlay BLOB will be added to the standard
monitor list. The shared procesgﬁrr, GLOP, with three
overlays and obteining all available core while in execu-
tion, will be added to the standarc shared processor list.
Additionally, three slots have been reserved for adding
monitor overlays dynamically. Four slots have been re-
served for shared processors each of which will have

64 pages reserved for them.

PART This control command is used to define the num-
ber of partitions which may be used and their resource
values. The :PART command has the form

PART {(opﬂon)][, (opﬁon)]. ..

The options are listed below. All values must be ex-
pressed in decimal. For all options which specify minimum



and maximum values, the minimum value must be less
than or equal to the maximum value.

TIME, min, max specifies, in minutes, the time
range of the partition. The default is 0, 3.

QUAN, value specifies, in milliseconds, the quan-
tum time of the partition. The default is 400.

name, min, max specifies the name of a resource
(defined via the :RES command) and limits on that
resource which are to be used for partition con-
trol.  The range of permissible values is O to the
maximum number available for batch allocation
(i.e., the value specified for BMAX for the re-
source on the :RES commandi. Resource names
are always generated for CO (corei, 9T, 7T, and
SP. The minimum and maximum vealues default to
zero. A total of eleven more resource names may
be specified to be used in batch job scheduling.

{?\?;[P)} specifies whether the partition is to be
held in core or is available for swapping.
The default is S\WAP. If both keywords are pres-
ent, then S\WAP will be used.

{LOCK } specifies whether the partition is to
UNLCCK . . . .
be available for job selection or is
locked from further use. The default is UNLOCK.
If both kaywords are present, then UNLOCK will
be used.

PART, vaive soecifies the number of ¢ partition to
which o'l subsequent ootions until the next PART
or end of record will acply. All options preceding
the first PART are default values to ce used when
explicit specifications are not given. An option
not specified either preceding or following a parti-
tion number will be set to the standard SYSGEN
default. The total number of partitions defined is
equal to the highest PART number specified and
must be less than or equel to 16. If no PART value
is specified the total number of pertitions is 3
by default.

Example:

:PART (LOCK),(CC,0, 10", (TIME, O, 5),;
(PART, 5, (PART, 4), TIME, 6, 8),;
(UNLOCK?

All options except LOCK, CO, TIME for all partitions are
set to their standard SYSGEN limits. The time range will
be set to 0,5 for all partitions except partition 4 which

will have the time range 6, 8. Also partition 4 is to be
the only partition available for job selection. There will
be a total of five partitions defined.

:FRGD This control command specifies that the system
is to have real-time facilities. The format of the command
is

:FRGD [(option)][, (option)]
where the options are:

RESDF, size specifies the default size in pages of
the dedicated foreground memory area to e allo-
cated at system initialization. This value may be
overridden by the operator at system initialization.

NINT, value
number of interrupts that can be centrally con-

specifies, in decimal, the maximum

nected ot one time. This value also specifies the
number of Interrupt Control Blocks (ICBs: to te
allocated. The ORG option on the :MCN com-
mand should be used to bias the monitor above any
desired hardware interrupt levels.

(INTLB This command associctes a 2-character lacel
with an interrupt address. The format of the command s

AINTLB (labei, Ioc)[, label, ioc>]. .

where
label specifies o 2-character label.
loc specifies the absolute hexadecimal interruct
location or a pseudo-inter-upt number to be associ-
ated with the label. The permissible values foi an
interrupt addressare in the hexadecimal range 38-59
or 5F-140. The permissible values for a oseudo-
interrupt number are in the hexadecimal range 1000-
7FFF.
:FAUTH The feature authorization control command

specifies that users' access to certain system features is o
be controlled by the Super and Control processors. If a
special feature (defined below! is not specified on this com-
mand, al!l users are to have access to thot feature.

Note that this command does not regulate the inclusion of
special features in the system. For example, the special
feature Enqueue, Dequeue is included in the system oy soe-
cifying the ENQ option on the :MCN command.

The format of the command is:

:FAUTH (feature(, (fecture). . ]

where feature specifies ¢ special feature. The current
special features are:

EQ - enqueue/degueue facilities
JE - M:JOB job entry

RP - remote processing
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PASS2 CONTROL COMMAND SEQUENCE

PASS2 reads all of the input commands and creates an inter-
mediate temporary keyed file. The records (the : commands)
of the file are then accessed in the order that PASS2
requires to build the dynamic monitor tables. The only
restriction placed upon the order of the commands to PASS2
concerns the :CHAN and :DEVICE commands. At least
one :CHAN must be used and each :CHAN must precede
the :DEVICE command (or commands) to which it applies.

SYSGEN PASS2 OVERLAY STRUCTURE

TREE STRUCTURE OF PASS2

Figure 92 is the functional tree structure of PASS2 (the
names identify the necessary element files).

LOAD MODULES AND FILES GENERATED BY PASS2

Table 72 identifies the load modules, data files, or element
filest thot are generated by the corresponding PASS2 con-
trol commands.

PASS2 MESSAGES

All PASS2 messages (Table 73) are output on the LL device.
When PASS2 attempts to continue (unless otherwise specified),
it will search for a closing parenthesis ")" and continue pro-
cessing from that point on. When an error message implies
an error within a processor, this could also mean that there is
not enough core to generate the current load module (LM).

"The term element file refers to a ROM (relocatable object
module).

Control Commands Processed
CHAN ]
UBCHAN [DEV]CE
P2LDV LDEV
P20OPL OPLBLT
P2RES RES
pP2CCI - P2DCBS - MODIFY SDEVICE SDEVICE
XMONITOR MON
BLIMIT
OLIMIT
I
XLIMIT GLIMIT
ELIMIT
P2COC cocC
IMC IMC
SPROCS SPROCS
XPART PARTITION
FRGD {FRGD]
INTLB
FAUTH FAUTH

Figure 92. Tree Structure of PASS2
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Table 72.

PASS2 Load Modules and Files

Table 72. PASS2 Load Modules and Files (cont.)

Load Module/Element Load Module/Element
PASS2 Commands File Name PASS2 Commands File Name
CHAN IOTABLE (load module) MON M:CPU (load module)
DEVICE SG:FLG (load module) M:SYMB (load module)
SG:OPNM' (load module) M:BIG9 (load module)
$G.opx! (load module) MON::ORG (element file)
SPEC:HAND' (data file)
m:DCTMOD (load module) BLIMIT SG:LNT (load module)
:HGP (load module) GLIMIT SG:DLNT (load module)
OLIMIT ’
SDEVICE g"GSEIE\;f(‘(T;’: d"’r:::lfg) ELIMIT M:ELIMIT (load module)
CcocC M:COC (load module)
RES SG:RNT (load module)
SG:RCT (load module) IMC M:IMC (load module)
SG:RTY (load module)
SG:OPNM' (load module) SPROCS M:SPROCS (load module)
$G:0PX' (load module)
PART M:PART (load module)
LDEV $G:OPNM' (load module)
sG:opx' (load module) FRGD SPEC:HAND' (data file)
M:FRGD (load module)
OPLBLT $G:OPNM' (load module) -
SG:OPX! (load module) These modules are built from information from several
SG:FLG (load module) commands.
Table 73. PASS2 Messages
Message Description

General Messages

***CANNOT READ CONTINUATION RECORD -
PASS2 ABORTED

The card image following a continuation character is incorrect or
out of place.

***CC IGNORED, PREVIOUS CC OF THIS
TYPE ACCEPTED

The current control command type has already been encountered
and processed. Only one set of a specific type of command is al-
lowed in a run of PASS2, PASS2 continues to the next control
command.

***DIFFICULTY PROCESSING PASS2

COMMANDS

In attempting to build the intermediate keyed file of : commands,
PASS2 has encountered an abnormal/error condition. The I/0O
error code is output and PASS2 exits to the monitor.

***DUPLICATE CC OTHER THAN DEVICE/

CHAN

A duplicate control command other than a :DEVICE or :CHAN
command was encountered. PASS2 aborts.

.....

The end of PASS2 has been reached. PASS2 exits to the monitor.

***ERROR IN M:EI FILE

The M:MODNUM file cannot be opened.

***ERROR PROCESSING COMMANDS
FROM KEYED FILE

In attempting to access the records from the intermediate keyed
file of : commands, PASS2 has encountered an abnormal/error
condition. The 1/O error code is output and PASS2 exits to
the monitor.
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Table 73.

PASS2 Messages (cont. )

Message

Description

***1 /0 ERR/ABN = xx/xx

An 1/O error occurred in attempting to build or access records
from the intermediate keyed file of : commands. The error code
is specified by xx/xx.

***NQO COC COMMAND — A BATCH ONLY
SYSTEM BEING GENERATED

Self-explanatory. PASS2 continues.

PASS2 has been entered.

***PASS2 DELAYED ABORT DUE TO FATAL
ERROR

An error has occurred in processing PASS2 commands that has been
determined to be fatal but from which PASS2 has attempted to con-
tinue processing commands to provide syntax analysis of nonaffected
commands. An example of such an error is the omission of a
handler for a nonstandard device. Some errors may have been pro-
duced as a result of the delayed abort condition and correction of
the initial problem may correct subsequent problems. PASS2 issues
an error exit.

***RECQORD EXCEEDS 80 CHARACTERS A card image of more than 80 characters was processed. PASS2
aborts.
***UNKNOWN OR MISPLACED CC The current control command is unknown or out of order. PASS2

continues to next control command.

***UNKNOWN TYPE CP-V USED

The type of PASS2 is unknown. PASS2 defaults to CP-V.

CHAN/DEVICE Messages

When $ appears without additional messages, it indicates that
there is a syntax error. PASS2 tries to continue.

***CANNOT BUILD 5GP OR
NON-RESIDENT HGP

The available core is not sufficient for generating these tables.

***DEVICE TYPE yy ILLEGAL

A DEVICE control command yyndd field contained a "NO", "MT",

"SP* as its yy. PASS2 tries to continue.

***HGP CANNOT BE FORMED FOR yyndd

A DEVICE yyndd command (where yyndd is for a DC or DP device)
contained o syntax error for which no defaults can be taken. PASS2
tries to continue.

***HGP TABLE FULL

The core area allocated for HGP tables for RAD or disk pack de-
vices was not large enough. PASS2 aborts.

*+*INSUFFICIENT PAGES AVAILABLE

The available core was not large enough for the aliocation required
by generation of the load module. PASS2 aborts.

“7*LOAD MODULE CANNQOT BE
GENERATED

This message is produced in conjunction with the messages INSUF-
FICIENT PAGES AVAILABLE and ONLY xxxx PAGES OBTAINED,
PASS2 aborts.

*** MREC/MXREC VALUE INVALID -
SYSGEN DEFAULT USED )

The value for either MREC or MXREC exceeds 255. PASS2 sub-
stitutes 1 for MREC and 255 for MXREC and continues.

*** I NAME' OR SYNTAX INVALID

A CHAN control command option field has a syntax error, or the
DEVICE control command contained a syntax error or invalid name
for the handler option. PASS2 tries to continue.
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Table 73.

PASS2 Messages (cont. )

Message

Description

***NCYL MISSING FOR MOVEABLE
HEAD DISK DEVICE

In defining a nonstandard disk device, the parameter NCYL was
omitted. PASS2 aborts.

***NGC>255~ 55 USED FOR 7261

The CYLIN value is too large. PASS2 continues.

***NGC>255 — 30 USED FOR 7242/7271

The CYLIN value is too large. PASS2 continues.

***NO CHAN/DEVICE INFO

No CHAN and DEVICE control commands have been encountered.
PASS2 tries to continue to the next command that is not a CHAN
or DEVICE command.

***NO DEVICE FOR CHAN

A CHAN control command has been encountered without any
device definitions for the channel. PASS2 tries to continue.

***NQO DISC DEFINED

No RAD or disk pack was defined by a DEVICE control command.

***NO HANDLER — DEVICE IGNORED —
DELAYED ABORT CONDITION

The HANDLER option was not present for a nonstandard device.
Although this is an abort condition, PASS2 will attempt to continue
processing subsequent commands for syntax analysis but will issue an
error exit at the end. Note that subsequent errors may be a func-
tion of this error condition.

***NO PER DEFINED

Self-explanatory. PASS2 continues.

***NQO PSA DEFINED

Self-explanatory. PASS2 continues.

***NTPC MISSING FOR MOVEABLE
HEAD DISK DEVICE

In defining a nonstandard disk device, the parameter NTPC was
omitted. PASS2 aborts.

***ONLY xxxx PAGES OBTAINED

This message follows the messages HGP TABLE FULL and INSUF-
FICIENT PAGES AVAILABLE. xxxx is the number of pages that
were available to build the load module. PASS2 aborts.

***ONLY PFA VALID ON PRIVATE OR
CYLIN ALLOCATED DEVICE

PER and PSA are not allowed. PFA is set to the pack size.

***PER STARTING SECTOR EXCEEDS
16 BITS— PERSET TO 0

The starting sector address of PER exceeds the halfword field in the
HGP and therefore is set to 0. (Actually, the PSA field overflowed
and caused the PER field to overflow.) This condition can only

occur when a 7265 or 7275 disk pack is specified.

***PEA STARTING SECTOR EXCEEDS
16 BITS - PFASET TO 0

The starting sector address of PFA exceeds the halfword field in the
HGP and therefore is set to 0. (Actually, the PER field overflowed
and caused the PFA field to overflow. If this message is output in
conjunction with the message 'PER STARTING SECTOR EXCEEDS
16 BITS — PER SET TO 0', then the PSA field overflowed and this
caused both the PER and PFA fields to overflow.) This condition can
only occur when a 7265 or 7275 disk pack is specified.

***PRIVATE DISK HGP EXCEEDS ONE PAGE

The value used for the number of granules per logical cylinder has
caused the resulting HGP to exceed one page in length. PASS2
aborts.

***PSA DEFINED ON RAD,
NOT ALLOWED ON DP

A disk pack cannot be used for swap storage if a RAD is also being
used for swap storage. PASS2 tries to continue.
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Table 73. PASS2 Messages (cont.)
Message Description
***PS A+PER+PFA>SIZE The actual size is used and truncation occurs in the area exceeding

the size limit.

***PSA VALUE TOO LARGE — MAX VALUE
USED PFA INCREMENTED

In defining the PSA area on a disk pack, the number of tracks
specified exceeded X'3FC' for a 7242 or X'21C' for 7260/7265.
PSA is set to the appropriate maximum value and the extra tracks
are allocated as PFA.  PASS2 continues.

***PASS2 UNABLE TO CONTINUE

Self-explanatory. PASS2 aborts.

***TROUBLE WITH M:MODNUM FILE OR
MODNUM COMMAND. PASS2 UNABLE
TO CONTINUE :

An I/Q error occurred.

***VALID 'CHAN' CC MUST PRECEDE
'DEVICE' CC

Self-explanatory. PASS2 continues.

***PSA INCREMENTED FOR DP SWAPPER —
PFA/PER DECREMENTED

The number of tracks of PSA for a disk pack swapper was not evenly
divisible by the number of tracks per physical cylinder. PSA was
incremented so that the value would be evenly devisible and PFA
and PER were correspondingly decremented. PASS2 tries to continue.

***PSA MUST BE 7212/7232 DISC PACK -
PSA IGNORED

PSA has been specified on a device that is not recognized. PASS2
continves,

***PSA PREVIOUSLY DEFINED ON DISK PACK -
PSA IGNORED )

The PSA option may only be specified for one disk pack device.
PASS2 continues.

***PSA/PER INVALID ON CYLIN
ALLOCATED DEVICE — PSA/PER
IGNORED

Self-explanatory. PASS2 continues.

***S1ZE MISSING FOR FIXED HEAD
DISK DEVICE

In defining a nonstandard disk device, the SIZE parameter was
omitted. PASS2 aborts.

***SPEC:HAND CANNOT BE GENERATED

An abnorma! condition prevents the creation of the SPEC:HAND
file. PASS2 aborts.

***5S/NSPT/SIZE MUST BE NON-ZERO

Either a new disk device has not been fully defined or some model
or controller number is incorrect. Therefore the device is new to
PASS2 and the defaults cannot be used. PASS2 aborts.

***SUM OF PSA+PER+PFA>SIZE

There was a conflict in the summation of the given list of variables
and the defined RAD or disk pack size. The message may appear
several times for a given RAD (i.e., if the conflict is determined
after the summation of PSA+PER, then the message will appear for
this summation and once for each of the remaining summations). The
processor continues.

***SYNTAX ERROR

PASS2

This message appears in conjunction with the $ message.
tries to continue.

***SYNTAX ERROR DUAL OPTIONS USED

The closing double parenthesis on the DUAL option of the CHAN
command are in error. However, the preceding option has been
correctly processed and will be used. UBCHAN continues.
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Table 73.

PASS2 Messages (cont. )

Message

Description

***THIS DISC ALREADY DEFINED

A DEVICE control command defined a RAD or disk pack device
(i.e., yyndd) that had already been defined. PASS2 tries to
continue.

***UNKNOWN DEVICE yyndd FOR CH

The channel designated is out of range.

***WARNING DEVICE SIZE NOT EVENLY
DIVISIBLE BY NGC —
REMAINDER IGNORED

The size of the device computed to total number of granules is
not evenly divisible by the value representing the number of
granules per logical cylinder (NGC). PASS2 continues.

*+*WARNING INCORRECT MOD. # OR
CONT. #, ZERO HAS BEEN
SUBSTITUTED FOR BOTH

PASS2 continues. However, the system will have to be patched
with the correct model and controller numbers.

***WARNING NEW DISK PACK USED
AS SWAPPER

A nonstandard disk pack has been used as the swapper.

***VALID 'CHAN' CC MUST PRECEDE
'DEVICE' CC

A DEVICE control command not preceded by a CHAN control com-
mand was encountered. PASS2 tries to continue.

SDEVICE Messages

***MXSTRM TOO LARGE — SET TO 128

The value specified for MXSTRM exceeds 128. MXSTRM is set
to 128 and PASS2 continues.

**x MXSTRM TOO SMALL — SET TO 3*#RBTS

In a system with remote devices defined, either MXSTRM was
not specified or the value specified for it was too small.
MXSTRM is set to three times the number of RBTs defined and
PASS2 continues.

***NO SYMBIONT DEVICES DEFINED

There is missing or incorrect information on the :SDEVICE command.

**xxxx UNKNOWN — OPTION IGNORED

The character string xxxxx does not identify a device that was
defined via the :DEVICE command. The option is ignored and
PASS2 continues.

RES Messages

**rxxxx A SYMBIONT DEVICE RESOURCE
IGNORED

Symbiont devices cannot be defined as resources. PASS2 continues.

***xxxx yyyyyyyy DEFAULT >MAX OPTION
DEFAULTED

For the resource xxxx, the default is greater than the maximum for
the mode specified by yyyyyyyy (batch, on-line, or ghost). The
default is set as follows:

If the resource is CO, it is set as indicated in Table 69. For
all other resources, the default is set to zero for the batch or
on=line mode or is set to the value specified for the maximum
for the ghost mode.

PASS2 continues.
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Table 73. PASS2 Messages (cont. )

Message

Description

**rexxx yyyyyyyy MAX>SUM OPTION
DEFAULTED

For the resource xxxx, the maoximum value is greater than the sum
for the mode specified by yyyyyyyy (batch, on-line, or ghost). The
maximum is set as follows:

If the resource is CO, it is set as indicated in Table 69, For
all other resources, the maximum is set to the value specified
for sum for the batch mode or to sum-1 for the ghost or on-line
mode.

PASS2 continues.

***NO INVALID RESQURCE — RESQURCE
IGNORED

NO may not be specified as a resource. PASS2 continues.

***xx RESOURCE ALREADY DEFINED —
OPTION IGNORED

The resource specified by xxxx was specified more than once
on the :RES command. The first specification is used. PASS2
continues.

*rrxxxx yyyyyyyy SUM>TOT OPTION
DEFAULTED

For the resource xxxx, the value specified for sum is greater than
TOT for the mode specified by yyyyyyyy (batch, on-line, or ghost).
The value for sum is set as follows:

If the resource is CO, it is set as indicated in Table 69, For
all other resources, sum is set to TOT for all modes.

PASS2 continues.

***TOO MANY RESOURCES ONLY
FIRST 15 USED

Only 15 resources can be specified. The first 15 are used and the
rest are ignored. PASS2 continues.

*rrysxx # TOTAL > # DEFINED ON SYSTEM —
# DEFINED USED

For the resource xxxx, TQT is greater than the number defined in
the :DEVICE command. (This message only applies to device type
resources.) The number defined on :DEVICE is used for TOT.
PASS2 continues.

***xxxx TOTAL MISSING, RESOURCE
IGNORED

The TOT option must be specified for a nondevice type resource.
PASS2 continues.

LDEV Messages

***> 15 LDEV ENTRIES — ADDITIONAL ONES
IGNORED

A maximum of 15 logical device nomes may be defined on the
:LDEV command. The first 15 definitions are used and PASS2
continues.

***C1 CANNOT BE ASSIGNED — ENTRY
IGNORED

The logical device name C1 is always automatically generated by
the system and should not be specified on the :LDEV command.
PASS2 continues.

***xx DEVICE TYPE NOT SYMBIONT —
ENTRY IGNCRED

The device type xx was not specified as a symbiont device on a
:SDEDVICE command. PASS2 continues.

***NAME A TYPMNEMONIC — NAME
IGNORED

The name cannot be a type mnemonic. PASS2 continues.

***NAME DUPLICATED — FIRST ONE
IGNORED

A logical device name was specified twice, PASS2 continues.
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Table 73.

PASS2 Messages (cont.)

Message

Description

***xx SYMBIONT DEVICE TYPE NOT
SPECIFIED — DEFAULTED TO L1

A logical device name was not defined for the symbiont device
type xx. It is given the logical device name L1 by default. PASS2
continues.

OPLBLT Messages

*xxxxxx ASSIGNMENT TO SYMBIONT
DEVICE — OPTION IGNORED

A physical device specified on the :OPLBLT command must not be
a symbiont device. PASS2 continues.

*rrxx ASSIGNMENT UNKNOWN —
OPTION IGNORED

The name specified by xx is an unknown device type or logical
device name. PASS2 continues.

***2 CHARS MAX FOR OPLABEL — OPTION
IGNORED

The operational label must be one or two characters in fength.
PASS2 continues.

***xx OPLABEL IS TYPMNEMONIC/
LDEVICE — OPTION IGNORED

The operational label cannot be the same as a device type or a
logical device name. PASS2 continues.

*rrxxxxx UNKNOWN DEVICE — OPTION
IGNORED

The specification xxxxx is an unknown physical device. PASS2
continues.

MON Messages

***AVGSER IS OUT OF RANGE — DEFAULT
(1) IS USED

Self-explanatory. PASS2 continues.

***BIG9 SPECIFIED — SIG9 ALSO INCLUDED

When the BIG? option is specified, the SIG9? option is assumed by
default. PASS2 continues.

***ERROR IN PROCESSOR — JOB ABORTED

The processor is in need of repair. PASS2 error exits to the monitor.

***]LLEGAL TYPE OR SIZE

This message appears if a value was the wrong type (decimal, hex-
adecimal, or ndd) or was too large or too small, or if a text string
contained too many characters. PASS2 ignores the value and con-
tinues with the next characters.

***INADEQUATE CORE SPACE — SKIP TO
NEXT CC

The load module cannot be generated in the available core space.

***INVALID CHARACTER STRING

The length of the character string is either 0 or greater than 31,
or the character string is not obtainable because of an error in
trying to obtain a continuation record. PASS2 tries to continue.

***INVALID, UNKNOWN, OR DUPLICATE
KEYWORD

A keyword was invalid, unknown, or duplicate. PASS2 searches
for the next opening parenthesis '('.

***MODIFY ERROR — SKIP TO NEXT CC

The load module cannot be generated in the available core space.

***SYNTAX ERROR — 'X' EXPECTED

|xx iS l)l, |' |I or |(l.
parenthesis.

PASS2 searches for the next opening

***TROUBLE WITH SPEC:HAND — S9TRAPS
&/0OR ANSTP NOT INCLUDED

The BIG9 and/or SIG9 option was specified, but due to trouble with
the SPEC:HAND file, the S9TRAPS module was not included or the
ANSTP module (which was added if the ANSDET or ANSPROT option
was specified) was not included. PASS2 tries to continue.
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Table 73. PASS2 Messages (cont. )

Message

Description

COC Messages
***COCO0 IN NOT HIGHEST PRIORITY

COCO input must have the highest priority of all COC interrupts.
PASS2 discontinues processing of the : COC command.

***CQCx COC INTERRUPT LEVEL CONFLICT —
COC ABORTED

Self-explanatory. PASS2 skips to the next control command.
M:COC is not generated.

***COCx DEVICE NOT DEFINED — COC
ABORTED

The reference device has not been defined by a DEVICE control
command.

***COCx DEVICE OPTION MISSING —
CQOC ABORTED

Self-explanatory. PASS2 terminates processing of the :COC com-
mand. M:COC is not generated.

***COCx 'IN' NOT IN SAME GROUP AS
OTHER INS

Self-explanatory. PASS2 discontinues processing of the :COC
command.

***CQOCx LINES >64 — DEFAULT TAKEN

Self-explanatory. CQOC continues.

***COCx 'OUT' NOT IN SAME GROUP
AS OTHER QUTS

Self-explanatory. PASS2 discontinues processing of the :COC

command.

***COCx --RING >255 — 255 USED

The value for RING must be less than or equal to 255. COC
continues.

***COCx RING INADEQUATE — DEFAULT
TAKEN

Self-explanatory. COC continves.

***COCx WARNING: BUFFERS <3*LINES

The total number of buffers was less than three times the total num-
ber of lines. COC continves.

***TYPE>7 INVALID — DEFAULTS USED

Self-explanatory. COC continues.

IMC Messages

***BPRIO<X'CO' OR>X'FF'. DEFAULT

USED (X'FCY)

Self-explanatory. PASS2 continues.

***CQOC BUFFERS >255 — 255 USED

Self-explanatory. IMC continues.

***EXPIRE OR MAXEXPIRE OUT OF RANGE —
999 DAYS, 23 HOURS USED

Self-explanatory. IMC continues.

***GPRIO< X'CO' OR>X'FF'.
USED (X'FC'")

DEFAULT

Self-explanatory. PASS2 continues.

***INTIME OUT OF RANGE — DEFAULT (15)
USED

Self-explanatory. PASS2 continues.

***| OGTIME OUT OF RANGE — DEFAULT (3)
USED

Self-explanatory.

PASS2 continues.

*** MAXEXPIRE < EXPIRE — EXPIRE VALUE
USED

Self-explanatory.

IMC continves.

***MAXG<4 — DEFAULT (8) USED

Self-explanatory.

IMC continues.

***MAXG >255 — DEFAULT (8) USED

Self-explanatory.

IMC continues.
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Table 73.

PASS2 Messages (cont.)

Messages

Description

***MINTIME >QUANTA — QUANTA
VALUE USED

Self~explanatory. IMC continues.

*+* OPRIO< X*CO' OR>X'FF".
USED (X'FC')

DEFAULT

Self-explanatory. PASS2 continues.

***RAMAX> 63-READ AHEAD TABLES NOT
GENERATED

Self-explanatory. PASS2 continues.

***RAMAX ZERO-RATO IGNORED

If RAMAX is zero, RATO is meaningless. PASS2 continues.

***RATO OUTSIDE LEGAL RANGE
OF 0-32767, DEFAULT USED

Self-explanatory. (The default is 10000.) PASS2 continues.

***SWAPPER NOT DP — UCYL IGNORED

The UCYL option was specified for a RAD swap storage system. The
option is ignored.

***TROUBLE WITH SPEC:HAND — RA NOT
INCLUDED

An 1/O error occurred when opening, reading, or writing the
SPEC:HAND file.

***UCYL INVALID — DEFAULT (1) USED

The UCYL value was not 1 or 2. The default value 1 is used.

*** UNBLOCK >BLOCK — SET EQUAL
TO BLOCK

Self-explanatory. IMC continues.

***USERS >255. IMC ABORTED

Self-explanatory. IMC returns to P2CCI. M:IMC is not generated.

SPROCS Messages

*** ATTEMPT TO REDEFINE xxxxxx.
IGNORED

An attempt was made to redefine a standard processor without
REPLACE. PASS2 continues.

***ILLEGAL FLAG f FOR nnnnnnn — FLAG
IGNORED

This message appears if the flag "f" is specified for nnnnnnn and
either isnotanS, J, P, D, M, T, G, B, O, or C, orisa P,
when nnnnnnn is not Pi. Only "f" is ignored, even when it occurs
in a multi-flag option field. "f" is set to the offending character
and nnnnnnn is set to the name.

***ILLEGAL TYPE OR SIZE

»

This message appears if a value was the wrong type (decimal, hex-
adecimal, or ndd) or was too large or too small, or if a text string
contained too many characters. PASS2 ignores the value and con-
tinues with the next characters unless the illegal text string was

to be a "name" for SPROCS. or the next character should be a clos-
ing parenthesis, in which case PASS2 searches for the next opening
parenthesis.

***INSUFFICIENT SPACE — SPROCS
ABORTED

Too many overlays have been selected for the available core space
to generate M:SPROCS.

***INVALID ALPHANUMERIC STRING

This message appears when a "name" or option (not "number") is
not alphanumeric. The "name" or option is ignored and PASS2
continues with the next opening parenthesis or the next character,
respectively.

**xexxxxxx NOT STANDARD PROCESSOR.
CAN'T REPLACE

PASS2

An attempt was made to replace a nonstandard processor.
continues.
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Table 73.

PASS2 Messages (cont. )

Message

Description

***PSPACE SIZE>S:CYLSZ — S5:CYLSZ USED

PSA has been specified on a :DEVICE command defining a disk pack
and the size parameter is not less than or equal to the number or
granules per physical cylinder. It is set to an appropriate value ob-
tained from S:CYLSZ (64 for the 7247 or 110 for the 7260/7265).

***TOO MANY VALUES

This message appears when one of the interim tables has been filled.
Inadequate core space is implied; M:SPROCS is not generated, If the
error position indicator ($)is under a CP~V overlay name, then the space
required can be rediced by combining all flag options for each name
into one multiflag option andreplacing all "number" options with one
"number" option equal to the sum of all the "number" optionsitreplaces.

FRGD Messages
***NQO CORE FOR FRGD, INTLB IGNORED

Self-explanatory. PASS2 continues.

***LABEL HAS ILLEGAL VALUE. 1GNORED

The value falls outside of the three permissable ranges. FRGD
continues.

***INTLB WITHOUT FRGD. OPTION IGNORED

Self-explanatory. PASS2 continues.

***TROUBLE WITH SPEC:HAND — RTROOT
NOT INCLUDED

1/O error in opening, reading, or writing SPEC:HAND file.

XLIMIT Messages

*xkexxx xxxxxx DEFAULT > MAX — DEFAULT
SET TO MAX

This message applies to BLIMIT, OLIMIT, and GLIMIT commands
and is self-explanatory. PASS2 continues.

*rrexxxxxxx INVALID — SYSGEN DEFAULTS
USED

The parameter identified by xxxxxxxx for an ELIMIT command was
greater than X'7FFF'. The SYSGEN default was substituted. PASS2

continues.

XPART Messages

**CONFLICT IN HOLD IN xxxxxxxx —
PARTITION NOT HELD

Self-explanatory. XPART continues. (xxxxxxxx is the partition
number. )

***CONFLICT IN LOCK IN xxxxxxxx —
PARTITION NOT LOCKED

Self-explanatory. XPART continues.

***ERROR — PARAMETER *xxxx* IN xxxxxxxx
MAX AND MIN INVALID — SYSGEN
DEFAULTS USED

The maximum and minimum values are invalid. The default values
are used. XPART continues.

***ERROR — PARAMETER *xxxx* IN xxxxxxxx
MAX INVALID — DEFAULTS USED

The maximum value for option (either TIME or one of the resources)
exceeds the permissible range. The default value is used. The de-
fault may be that specified prior to the first PART option or may be
the standard SYSGEN default. XPART continues.

***ERROR — PARAMETER *xxxx™* TN xxxxxxxx
MAX<MIN - 0 USED FOR MIN

Option xxxx (either TIME or one of the resources) in either the de-
fault or identified partition number (xxxxxxxx) had @ maximum
value less than the minimum value. Zero was used for the minimum
value. XPART continues.

***ERROR — PARAMETER *xxx* TN xxxxxxxx
MIN INVALID - 0 USED

The minimum value for option (either TIME or one of the resources)
exceeds the permissible range. Zero is used. XPART continues.

***PART 0 NOT ALLOWED — SPECIFIED
RESOURCES IGNORED

Self-explanatory. XPART continues. Note: If PART > 16, the
parameter is flagged as ILLEGAL TYPE OR SIZE and specified re-
sources are also ignored.
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LOCCT PROCESSOR

The LOCCT processor provides an optional phase of system
generation that generates a file defining the elements and
load structure of a user's processor or monitor. LOCCT may
be called during system generation to create, in the current
account, a permanent disk file containing the LOCCT,
ROM, and TREE tables for a given set of LOAD (ILOCCT)
and TREE control commands defining the load structure of a
user's processor or monitor. It also outputs a copy of this
file to the PO device. The contents of the LOCCT-
generated file are referred to as "LOCCT tables". Each
record consists of a binary card image having the format
shown in Figure 93.

Card Columns
Row 1 23 45 6 7 8 9 10,72 73,79 80
12 R B - N
11 E Y
0 C|IN]|T
1 O|OJE
2 R |C|C
3 D|H]|O DATA NOTUSED
4 I |E U
5 D|C (N
[T
6 S K
7 E S
8 QU
9 M N
where
RECORD ID X'3E' binary card code and X'1E’
binary end card code,
SEQ NO two-digit (hex) sequence number,
CHECKSUM byte checksum of card image.
BYTE COUNT number of useful bytes in
card image, including control word in
columns 1-3,

Figure 93. LOCCT Record Format

The LOCCT processor is entered via the following control
command sequence:

ILOCCT(LMN,...)...(EF, (...
ITREE. ..

IDATA

:LOCCT name

where name specifies the name desired for use in retrieving
the LOCCT file from disk. This name must be no longer
than ten characters.

Continuation cards are not allowed. If comments are de-
sired, they must be preceded by a period.

The "LOCCT name" command must immediately follow the
IDATA command so that the Control Command Interpreter
(CCI will know that the LOCCT process is to be entered.

If the PASS3 processor is to be used to load a standard pro-
gram at some later time, the LOCCT processor must be used
once for every unique set of LOAD (ILOCCT command) and
TREE control commands defining the load structure of a pro-
cessor or monitor. It should be executed in the account in
which PASS3 will eventually be executed. Also, all ele-
ment file names in the LOAD (ILOCCT) command should
originate in the account in which PASS3 will be executed.
The file name used to generate the LOCCT file is deter-
mined by appending the "name" from the control command
(see above) to the characters "LOCCT" (for the processor
METASYM, the LOCCT file name would be LOCCTMETA-
SYM). The name is optional. However, if the name does
not appear, the M:EQ DCB must have been previously as-
signed to the file name that PASS3 will reference later for
a particular LOCCT. If a name appears, and an ASSIGN
command assigns M:EO to a file name, the name on the
LOCCT control command takes precedence. When the file
name is determined via an ASSIGN command, the file name
must include the first five characters (LOCCT) as part of the
file name.

LOCCT EXAMPLES
Examples for using the LOCCT processor are shown below.

1JOB J1,LOAD ITEM, 1

IASSIGN M:EQ, (FILE, LOCCTXX)
ILOCCT(LMN, XX), . . .

ITREE

IDATA

:LOCCT

INext monitor command

t

This control command replaces the ILOAD command for
this type of process and contains the same information the
ILOAD command would normally contain.
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This example will generate a permanent file, LOCCTXX,
that will contain the LOCCT, ROM, and TREE tables for
the first job's LOAD ({LOCCT) and TREE commands. The
file will be under the account number "J1". A permanent
copy will also be output to the PO device. This example's
file name is determined by the "ASSIGN M:EQ" control
command.

1JOB J3,LOADITEM, 1
ILOCCT (LMN,YYYY)...
IDATA

:LOCCT YYYY

INext monitor command

This exaomple will generate a permanent file, LOCCTYYYY,
with the information from the LOAD (ILOCCT) command.
The file will be under the account number "J3". A
permanent copy will also be eutput to the PO device.

The example below will generate a permanent file, LOCCTZ

using the information from the LOAD (1LOCCT command)
and TREE commands. The file will be under the account
number "J4". A permanent copy will also be output to the

PO device. Notice that the ASSIGN command’s file name.
is ignored and also that the LOCCT file name need not be
the same as the load module name.

1JOB J4,LOADITEM, ]

TASSIGN M:EQ, (FILE, LOCCTXYZ)

TLOCCT (LMN, XYZ)...

1TREE. ..

IDATA

:LOCCT Z

INext monitor command

The permanent file name may be any name desired as long
as LOCCT and PASS3 both reference the same name for a
given LOCCT file.

LOCCT MESSAGES

Table 74 contains a list of error messoges for LOCCT. All
of these messages are output on the LL device.

Table 74. LOCCT Messages

Message

Description

***CANNOT GENERATE LOCCT WITH
ROMS ON LABELED TAPE

An element file is on labeled fape.

***1/O ERR/ABN FOR READ C=xxxx

An 1/Q error or abnormal condition has been encountered on the
C device. The value xxxx is the 1/O error code.

***1/0O ERR/ABN FOR WRITE EQO=xxxx

An 1/O error or abnormal condition has been encountered on the
EO device. The value xxxx is the 1/O error code.

***1/0O ERR/ABN FOR WRITE PO=xxxx

An 1/O error or abnormal condition has been encountered on the
PO device. The value xxxx is the 1/O error code.

LOCCT PROCESSOR ABORTED

This message is output after other LOCCT messages. LOCCT then

exits to the monitor.

***NAME INVALID

The name in the LOCCT command was in error.

***NAME>10 CHARACTERS

The name in the LOCCT command was greater than ten characters
in length,

***OPEN EQ ERR/ABN=xxxx

An 1/O error or abnormal condition has been encountered by
LOCCT while trying to open the EO device. The value xxxx
is the 1/O error code.

***ROM TABLE END CANNOTBE FOUND

The ROM table is invalid.

***UNKNOWN CC OR
CONTINUATION ILLEGAL

The name of the LOCCT command entered was invalid or the LOCCT
command was to be continued. LOCCT displays the abort message
and then exits to the monitor.
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PASS3 PROCESSOR

The purpose of this processor is to cause the loading of
standard monitors, processors, and libraries automatically
via preestablished LOAD (ILOCCT) and TREE structures.
These structures must have been generated previously by
the LOCCT processor. PASS3 is entered via the control
command

IPASS3 [option]

where the option is one of the following:

MON specifies that PASS3 will abort if the moni-
tor load is unsuccessful.

ALL specifies that PASS3 will abort if any load
is unsuccessful.

The commands that control PASS3 have the form

:id (option , option)

where
id is the name of a LOCCT information table that
is to be obtained to define the load structure of a
monitor, processor, or library subroutine (e.g.,
X, QEDIT, FMGE). The id must not be longer
than ten characters.
option is optional information used to modify the

default LOAD (ILOCCT) command structure in the
LOCCT table, or may consist of general informa-
tion to PASS3 (see the list of parameters below).

Any command that contains an asterisk in column 1 will be
interpreted as a comment. Comments may also be added to
any control ‘command by preceding the comment with a
period or semicolon. However, a semicolon requires a
continuation.

A PASS3 control command identifies a standard system
(monitor), processor, or library subroutine name for which
a LOCCT table is to be obtained. This LOCCT table will
describe to the loader how the named routine is to be
loaded. The LOCCT will be assumed to be in the current
account number, unless a previous ASSIGN command as-
signed the M:EI DCB to some other account number. PASS3
will accept LOCCT tables from only one account.

The control commands may contain optional parameters.
The possible parameters are as fol lows:

SAVE (ncme],nomez, e ,m:men)t specifies that the
named element files will not be deleted from
the disk. All options not saved will be deleted
(see "DELETE" below).

DELETE' specifies that when the loader has completed
the loading of the standard system defined by id,
all element files comprising this module will be
deleted from the disk, except for those specifically
saved (see "SAVE" above).

The deleted files must be in the current account,
must not be protected by a password, and must be
on disk rather than labeled tape. Unless saved,
the LOCCT table will also be deleted.

When the LOCCT table for a particular id" has been ob-
tained, PASS3 will obtain enough common storage to con-
tain the LOCCT table and will save the LOCCT table in
this area. This area is the communication area between
PASS3 and the loader. PASS3 will then do an M:LINK call
on the monitor requesting the loader (LOADER) as its over-
lay. The loader must appear as a load module file in the
:SYS account. When the loader completes its function, it
will do an M:LDTRC call on the monitor requesting a return
to the calling parogram; namely, PASS3. At this time, the
LOCCT table and all element files in the current account
comprising the load module will be deleted from the disk if
the DELETE and/or SAVE options were encountered in the
control command. However, if the loader was unsuccessful
in loading the element, the DELETE option will be ignored.
PASS3 will then continue to its next control command.

All monitors should be loaded by PASS3 to take advantage
of PASS3's ability to form the HANDLERS file automati-
cally. If a monitor is to be loaded and there is no LOCCT
for it, the LOAD (ILOCCT)/TREE commands must be used
to generate a LOCCT by the LOCCT processor, and then
PASS3 can use the LOCCT tables for the loading of the
Monitor.

PASS3 EXAMPLES
IPrevious monitor control command
IPASS3
:M:MON

:END

This example will obtain the LOCCT table in the file
LOCCTM:MON. All element files comprising M:MON

f]f the loader encounters an error during the loading of o
module, the DELETE/SAVE feature will be ignored. That
is, no element files will be deleted since the loader was
not successful in loading them.

M he specified id is used to form the file name of a LOCCT
table to be obtained. The id will be appended to the char-
acters "LOCCT". This implies that for an id of FMGE, the
LOCCT file name will be LOCCTFMGE.
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will be saved. This load function might represent a minimal
CP-V menitor (M:MON). The LOCCTM:MON file will
be assumed to be in the account number under which this
job is being run.

IPrevious monitor control command
IPASS3
:CP7A

INext monitor control command

This example is similar to the previous one, the file name
being LOCCTCP7A. This load function might represent
an alternote CP-V monitor system with load module name
M:MON‘P

1JOB JX,LOADAUTO, 1

1ASSIGN ME:E], (FILE, DUMMY,ACCNT)
IPASS3

:PROC

:CClI

:LOADER (DELETE)

:Next control command

This example will obtain the LOCCT tables for LOCCTPROC,
LOCCTCCI, and LOCCTLOADER from the ACCNT account
and not the job's account, JX. All element files making up
the LOADER will be deleted if it is loaded successfully.

PASS3 will obtain the information in SPEC:HAND, the file
that SYSGEN PASS2 generated. The data in this file will

identify which 1/O handlers are required for this monitor

(M:MON load module). ¥ the SPEC:HAND file does not

exist, PASS3 will abort the loading of the M:MON load
module only, and will continue to the next LOCCT.

After obtaining the data from the SPEC:HAND file, PASS3
will open BASHANDL (the basic handler's file) as an input
file and the file HANDLERS as an output file. The
BASHANDL file will be copied to the new file HANDLERS
and the BASHANDL file will be closed and saved. PASS3
will then obtain a handler name from the SPEC:HAND file,
will open that file for input, and will copy the file to
the new HANDLERS file. If o hondler ngme from the
SPEC;HAND file is found to be a part of the basic handlers
file (BASHANDL), it will be ignored (see Table 75). When
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Table 75. Handlers in BASHANDL File

Name Device
KBTIO | TY |
CRDIN CR
PRTOUT LP
PRTQUTL LpP
DISCIO DC
DPAK pp
DISKAB DD

all of the handlers required have been merged into the
HANDLERS file, this file will be ¢closed and saved. All
files accessed by PASS3 by this technique will be saved.
PASS3 will then proceed to link to the overlay loader. If
any handler cannot be found, PASS3 will abart the loading
of the M:MON Joad module only, and will continue to the
next LOCCT.

When PASS3 is being used to delete element files (DELETE
option), certgin restrictions must be adhered to. If a
load module that is being formed has common element files
with some other load module (e.g., PASS2 and PASS3 both
contain MODIFY), and the DELETE option is desired, the
load module must retain the common element until its final
reference as an element file is encountered. The elements
may be deleted as follows:

1JOB JZ,SPECIAL-DELETE-ROM, F
IPASS3

:PASS3 (SAVE(MODIFY))

:CC1 (DELETE)

:PASS2 (DELETE)

This procedure will load PASS3 with DELETE (except for
MODIFY), CCI with DELETE, and PASS2 with DELETE.
Thus, PASS2 will result in deleting MODIFY. There are
other combinations similar to this that incorporate other
processors (Table 75).

PASS3 MESSAGES

Table 76 contains PASS3 messages. All of these messages
are output on the LL device.



Table 76. PASS3 Messages

Message

Description

**BIN. CARD SEQUENCE ERR, SEQ.

#XXXX

The LOCCT table contained a sequence number error. The value xxxx
is the card sequence number where the error occurred. PASS3 con-
tinues to the next control command.

**BIN. CARD SEQUENCE TYPE, SEQ.

#XXXX

The LOCCT table contained a sequence type error. The value xxxx
is the card sequence number where the error occurred. PASS3 con-
tinues to the next control command.

**CANNOT OPEN/RELEASE

A SAVE or DELETE option was requested and a delete element could
not be found. The file name that could not be found is output follow-
ing this message. PASS3 continues to the next delete item.

**CC ERRCR, NO ":' IN COLUMN 1

A PASS3 control command did not containa ':' in column 1. PASS3
continues to the next control command.

**CC ID INVALID

The PASS3 control command's id is invalid. PASS3 continues to the
next contro! command.

**CHECKSUM ERROR, SEQ. Fxxxx

The LOCCT table contained a checksum error. The value xxxx is
the card sequence number where the error occurred. PASS3 con-
tinues to the next control command.

**DELIMITER NOT (), = OR SYNTAX
BAD

The syntax of a PASS3 command was either invalid or the expected
delimiter should have been (), or =. PASS3 continues to the next
control command.

**ID SIZE > 10 OR = 0 CHARACTERS

The id did not exist or was too large. PASS3 continues to the next
control command.

**1/O ERR/ABN ON M:SI = xxxx

An I/O error or abnormal condition was encountered during I/O on
the SI device. The value xxxx is the 1/O error or abnormal code.
PASS3 exits to the monitor.

**KEYWORD NOT DELETE/SAVE

A DELETE or SAVE keyword was expected but not found. PASS3
continues to the next control command.

**KEYWORD SAVE ALREADY USED

A second SAVE option was specified. PASS3 continues to the next
control command.

**OPEN M:El ERR/ABN = xxxx (LOCCT)

An 1/O error or abnormal condition was encountered during an open
operation on the El device. The value xxxx is the 1/O error or ab-
normal code. PASS3 then exits to the monitor.

**NAME INVALID

A name defined by the SAVE option was invalid. The name must be
alphanumberic. PASS3 continues to the next name.

***x* OPEN/READ BASHANDL FILE
ERR/ABN = xxxx

PASS3 could not obtain a given file when forming the HANDLERS
file. The value xxxx is the error or abnormal code. BASHANDL
names are replaced by the current file name being merged into the
HANDLERS file. PASS3 continues to the next command.

****OPEN/READ SPEC:HAND FILE
ERR/ABN = xxxx

PASS3 could not obtain a given file when forming the HANDLERS
file. The value xxxx is the error or abnormal code. SPEC:HAND
names are replaced by the current file name being merged into the
HANDLERS file. PASS3 continues to the next command.
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Table 76. PASS3 Messages (cont. )

Message

Description

####PASS3-~COMPLETED####

PASS3 returned to the monitor.

####PASS3-~IN=--CONTROL####

PASS3 has been entered.

**READ M:EI ERR/ABN = xxxx (LOCCT)

An 1/O erior or abnormal condition was encountered during a read
operation on the El device. The value xxxx is the 1/O error of ab-
normal code.

PASS3 exits to the monitor.

**xx UNKNOWN TYPE CP USED

PASS3 type is unknown or not specified. PASS3 defaults to the run=
ning monitor type (CP-V).

DEF PROCESSOR

The DEF processor is called upon to generate PO tapes con-
taining a bootable monitor system and all keyed fiies in the
current account, and BO tapes containing the current moni-
tor system from the :SYS account and all consecutive files
in the current account.

The unlabeled portion of the tape includes any patches
that can be read through M:PATCH (see Figure 91). If
none can be read, the default patches '*' and '!' are used.
The default assignment of M:PATCH is to the file PATCH
in the running account, but it may be altered via an
ASSIGN or SET command.

'DEF This command causes the monitor to fetch the
DEF processor from the disk and to transfer control to it.
The ¢ommand has the form

IDEF [C P][,version#]

where
cP is the monitor type and need not be specified.
versionf specifies a three-character field defining

the version number of the target system. Only
the first three characters specified are used.

The following commands are DEF control commands. Any
control command that has an asterisk as its first character
will be treated as a comment.

!INCLUDE This command allows the user to write to
tape files that have a different organization than those
automatically written (KEYED files to @ PO tape, CONSEC
files to a BO tape). The command has the form

:INCLUDE (item,item,...)

where item identifies a file to be included on the tape.
Table 77 contains a list of files automatically INCLUDE.

Multiple :INCLUDE commands and continued commands
are allowed. '
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All INCLUDE files are put in the :SYS account when the
system is booted.

Table 77. Files Automatically INCLUDEd

PO Tape BO Tape
(from current account) (ﬁ‘-’o‘f‘r? :SYS account)
BPM XDELTA
uTsS LOGON
SIG7FDP TEL
FLIBMODE SUPER
:BLIB DEFCOM
SIGMET SYMCON
M:CDCB JIT0
M:OCDCB ANLZ
M:BIDCB CONTROL
M:CIDCB ERRMSG
M:SIDCB GHOSTI
M:EIDCB RECOVER
M:BODCB M:SPROCS
M:CODCB M: MON
M:SODCB ALLOCAT
M:PODCB CCI
M:GODCB FILL
M:LODCB LOADER




Table 77. Files Automatically INCLUDEd (cont.)

PO Tape BO Tape

(from current account) (from :SYS account)
M:DODCB PASS2
M:EODCB LOCCT
M:LLDCB PASS3
M:SLDCB DEF
M:ALDCB PCL
M:LIDCB

plus each shared pro-
cessor overlay as de-

fined in M:SPROCS.

!IGNORE This command causes DEF to avoid writing
to tape a file that would otherwise be written because of
its organization. The command has the form

:IGNORE (item, item,...)

where itemisafiletobe ignored. (LASTLM and SPEC:HAND
are automatically IGNOREdJ. )

The :IGNORE command does not override either stated or
automatically INCLUDEd files. Multiple :IGNORE com~
mands and continued commands are allowed.

‘DELETE This command causes all files of KEYED organ-
ization for PO tapes or CONSEC organization for BO
tapes as well as all IGNOREJ files to be deleted from the
current account as the tape is written. The command has
the form

:DELETE
Multiple :DELETE commands are allowed.

The :INCLUDE, :IGNORE, ond :DELETE commands apply
.until the next :WRITE is completed.

WRITE This command causes DEF to write a tape. The
command has the form

:WRITE [fype][,oursn]
where
type specifies a PO or BO tape.
PO specifies that a tape is to be written with
the bootable monitor portion obtained from
the current account and all KEYED files

obtained from the current account. PO is
the default.

BO specifies that a tape is to be written with
the bootable monitor portion obtained from
the :SYS account and all CONSEC files

obtained from the current account.

outsn specifies the serial number of the tape
to be written. If no outsn is specified, the
previous outsn for this DCB (M:PO or M:BO)
is used again.
END This command causes DEF to exit.
If an end-of-file is encountered on M:SI input, one of two
actions is taken. If the end-of-file follows a write com-

mand, DEF exits. Otherwise, DEF writes a PO tape and
then exits.

Before DEF is called to write a tape, M:PO and/or M:BO
should be ASSIGNed to a device and outsn.

DEF EXAMPLES

1. In the case below, DEF writes a normal CP-V PO tape.
IASSIGN M:PO, (DEVICE, 9T), (SN, CPV1)
IDEF CP,AD?
INext monitor contro! command
2. In the following case. DEF writes LT*CPBO with FMGE
among the included items and LT#CPPO with KEYED
files K13 and K15 ignored.
IASSIGN M:PO, (DEVICE, 9T), (OQUTSN,CPPQO)
IASSIGN M:BO, (DEVICE, MT), (OUTSN, CPBQO)
. IDEF AO1
:INCLUDE (FMGE)
:WRITE BO
:IGNORE (K13, K15)

:WRITE PO, A02

INext monitor control command

DEF MESSAGES

Table 78 contains DEF messages. All messages are output
to the LL device.
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Table 78. DEF Messages

Message

Description

****CANNOT OPEN QUTPUT DEVICE

DEF cannot open the output DCB. 1t proceeds to the next control

command.

***CANNOT WRITE TAPE

DEF cannot write the tape. It releases the tape and goes to the next
control command.

**CCTYPE UNKNOWN
****GET NEXT CC

An unknown control command was encountered. DEF continues.

**DELIMITER MUST BE ', ' OR ')!

An invalid delimiter was encountered during the processing of an
INCLUDE command. DEF continues to the next command.

***]LLEGAL INCLUDE — WILL BE
COPIED LATER

An item on an :INCLUDE command has the wrong organization for
:INCLUDE. DEF continues.

**xxx*INCLUDE FILE NOT FOUND

An INCLUDE item cannot be obtained. The INCLUDE item name is
output preceding the message. DEF continues.

***+*INCLUDE ITEMS***

This is a subtitle message for the list of items inciuded on the tape.

**NAME INVALID OR > 15 CHAR. LONG

An item name was either too large or not alphanumeric. DEF con-

tinues to the next name.

**NO ':' IN COLUMN-1

The control command did not containa ':' in column 1. (Each contiol
command, including @ continuation command, must containa ':' in

column 1.) DEF continues to the next command.

****NOT ENOUGH CORE AVAILABLE
*xxxx*SYSGEN DEF ABORTED

DEF did not have enough core for its use in processing the INCLUDE
command and for writing a PO tape, or the DEF command did not de-
fine a valid type. DEF aborts.

RFDF

DATA
PRCD
DCBS
HEAD

OPENING LMname

This message follows a standard system 1/Q error message and identi-
fies what was being attempted when the error occurred. DEF aborts.

*#*OTHER ITEMS***

This is a subtitle message for the list of modules on the tape.

*****QUT OF ORDER PATCH

The patch listed above is out of order. DEF aborts.

***xx* OVERLAY EXCEEDS SIX PAGES

A monitor overlay is too large. DEF aborts.

..... nnn PATCHES INCLUDED The number of patches that were included on the tape is specified
by nnn.
..... PO TAPE CONTENTS..... This is a title message for a list of the tape contents.

..... BO TAPE CONTENTS. ....

RFDF

DATA
PRCD
DCBS
HEAD

READING LMname

This message follows a standard system 1/O error message and identi-
fies what was being attempted when the error occurred. DEF aborts.

ROOT SYMBOL TABLE:

This message precedes a list of symbols that may be used for
patching.
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Table 78. DEF Messages (cont. )

Message Description
SYMBOLS FOR PATCHING, LMname This message precedes a list of symbols that may be used for patching.
..... nn SYMBOLS MAY BE DEFINED The number of new symbols that may be defined in the patch deck or

on-line is specified by nn.

**SYNTAX ERROR, NO'(' An INCLUDE or IGNORE command did not define any items. DEF

continues to the next command.

... DEF COMPLETED: !

11 SYSGEN DEF IN CONTROL: . ! These messages are for title information only.

****TROUBLE WITH M:SPROCS DEF cannot open or read M:SPROCS when writing BO. It proceeds
to the next control command.

**+WRITING PO BY DEFAULT DEF is writing a PO tape because of an EOF or as the default of a
:WRITE command.

**xx%XDELTA TOO BIG — REDUCE BIAS The addition of symbol tables to XDELTA has made it larger than 64K.
(See the Bootstrap and Patching Operations chapter.) DEF aborts.
(XDELTA can be reloaded as low as E800 without code changes.)

ON-LINE SYSGEN

The PASS2, PASS3, DEF, and PCL processors can be run
on-line as well as batch (LOCCT cannot). All of these
processors read input through M:SI and print output through
M:LL. M:SI may be assigned to a file for input and M:LL
may be assigned to the line printer to avoid lengthy ter-
minal listings.

When the processors are called on-line, they type
TYPE IS? $

The response should be @ or CP € to specify CP-V. If DEF
is called, the version number must follow the type, preceded
by a comma. If PASS3 is called, the options must follow
type, preceded by a comma.

The processors all prompt with a § symbol. The END com-
mand will cause any processor to exit.

The input format is identical to that for batch and each
line of input is sent back to the terminal unless M:LL is
otherwise assigned.

Example:

XEROX CP-V AT YOUR SERVICE

ON AT 17:24 APR 15,'73

LOGON PLEASE: :SYSGEN,CP-V &
1PASS2 @)

....PASS2 CCI IN CONTROL. ...
TYPE IS? $ CP@
$:CHAN @

:CHAN

$END
..... END OF PASS2.....
ISET M:SI DC/P3SI
- (P3S1 is a file of PASS3 commands.)
ISET M:LL LP ®
- (Output is to the line printer.)
IPASS3 @
OPTIONS (MON, ALL) ?$MON &
ISET M:SI 0®
- (Return SI to terminal.)
ISET M:PO. 9T#CPPO @)
- (Assign device serial number.)
IDEF &)
TYPEIS? $ CP,A01 @
$:INCLUDE (A1) G
T:WRITE PO ®
SEND @
1

SYSGEN EXAMPLES

To simplify the system generation process, standard moni-

tor systems and standard processors have been predefined
in files on the CP-V release tapes. These files are des-
cribed in the -11 release element.

On-Line SYSGEN/SYSGEN Examples
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17. BOOTSTRAP AND PATCHING OPERATIONS

SYSTEM TAPE FORMAT

A CP-V system tape contains the following elements:

1. Bootstrap loader.

2. Root for an absolute monitor.

3. General information record concerning this system tape.

4. Other monitor segments (XDELTA, ALLOCAT,
GHOSTY,).

5. Monifor overlay segments.
6. RECOVER.
7. Tape label information.

8. Files for all system load modules and other needed
files.

9. Patches and GENMD commands.

The general arrangement of the information on a master sys-
tem tape is shown in Figure 91.

PATCH DECK STRUCTURE

Patch decks have the following structure:

1. The following two types of patches (which may appear
in any order):

a. Delta format patches for the monitor root and its
overlays.

b. Symbol definition patches.

2. A card that contains only an asterisk (in column one).
This card terminates the group of patches of type 1
above.

3. The following two types of patches (which may appear
in any order):

a. A GENDCB command to assign the account, a
password, serial number, and type of tape drive

for the boot tape.

b. A group of GENMD commands and GENMD
patches to the processors contained on the tape.

4. A 1EOD command (the final command of the patch
deck).

260 Bootstrap and Patching Operations

In addition, there are two types of cards that may appear
anywhere within the patch deck (including within the
GENMD portion). These two types are the conditienal
patch control command and the comment card.

No patch, command, or comment may contain more than 72
bytes of information.

The function and format of Delta format patches, symbol def-
inition patches, GENDCB commands, GENMD commands,

GENMD patches, conditional patch control commands, and
comment cards are described in the paragraphs that follow.

DELTA FORMAT PATCHES

Delta format patches are used to patch various segments of
the monitor, The format of a Delta format patch is:

[segname}/loc/value[(old value)]/comment
where
segname is the name of the segment to be patched.

The current segnames and the order in which they
must be patched is as follows:

ALLOCATO (ALLOCAT's DATA record)
ALLOCAT1 (ALLOCAT's PROCEDURE record)
GHOSTI0O  (GHOSTI1's DATA record)
GHOST12  (GHOST1!'s DCBs record)
GHOST11 (GHOST1's PROCEDURE record)

Monitor overlay names in alphanumeric order

RECOVER

If a segname is present, the loc field must represent
a location in the corresponding segment or the loc
field (and value field) must be null. The latter
type of patch would have the format

segname//  (the third slash is unnecessary)

and must be the first patch with its particular
segname.

Example:

OPEN// START THE OPEN PATCHES
OPEN/OPNH+.52/B PATCH/

2
/PATCH/LW,13 TABLES+.74/




If no segname is present, any location between
103¢ and FFPO14 may be patched. Such patches
may appear anywhere within the patch deck.

loc is a Delta format symbolic location, possibly
with offsets.

value is the Delta format value to be inserted at

loc.

old value is the Delta format value of the previous
contents of loc.

Example:

l /IORT+.F8/PSM,9 TSTACK(PSM,6 TSTACK)/ FIX SIDR #6646

If a patch command is in error (e.g., has an illegal char-
acter, an incorrect old value, a value occupying more than
one word, or an invalid loc value), it will be typed on the
OC device. The operator must determine what was wrong
and correct the problem.

If the error is apparent from examination of the patch, it
can be corrected and the boot process restarted. If desired,
the system may be examined with Executive Delta, which
is now in control and requesting commands at the operator's
console. The patch in error may be corrected from the op~
erator's console using Delta by entering the patch correc=
tion mode by keying — ) and then the correct patch in
the form given above. After receiving the correct patch,
the system resumes reading patches.

PATCH DECK SYMBOL TABLES

The Delta format symbolic values that are recognized in
patches are assembled by DEF from the REF/DEF stacks of
the patchable modules using these items:

1. All DSECT names.
2. All DEFs ending in a colon (with the colon removed).

3. The first UDEF after each CSECT unless a colon DEF

intervened.
4. Patch segnames.

For M:MON only, all LDEFs are also included. The sym=
bols obtained from M:MON and XDELTA are available to
XDELTA at any time. Those from other modules are avail-
able only while that module is being patched. DEF lists
the symbols that are included as the tables are created.

In addition, two special symbols are available during the
patching process.

The first is the symbol @ whose value is equal to the next
available location in the patch area of the monitor. That
is, it is initially equal to the monitor symbol, MPATCH, and

its value is incremented by one each time a patch is en-
countered whose loc field is equal to the current value of
@. The use of the special symbol ‘@ frees the user from
having to allocate space in the PATCH area of the monitor
since Executive Delta will not automatically relocate the
patch area.

Example:

The following two patch decks are equivalent:
/TORT+.F8/B @/ /1ORT+.F8/B PATCH/

/IORT+.FE/B @+1/ /TORT+.FE/B PATCH+1/

/@/L1,3 12/ /PATCH/LT,3 12/
/@/CB,3 5/ /.+1/CRB,3 5/
/@/BNE .+2/ / .4+1/BNE .42/
/@/B IORT+.F9/ /.+1/B TORT+.F9/
/@/L1,3 0/ /.+1/L1,3 0/
/@/B IORT+.F9/ /.+1/B 10RT+.F9/

The second special symbol is @@ and is used when an even

address in MPATCH is required. The only restriction on this
special symbol is that @@ cannot be referenced while patch-
ing @ (e.g., /@/@T/). The results are unpredictable.

New symbols may be added to the symbol table by including
symbol definition patches in the patch deck. Symbol def-
inition patches must have the format

#SYMBOL = value
where
SYMBOL

is any Delta format symbol.

value is any evaluatable expression terminated by

a blank.

Example:
#GRUNCH=.D87
/GRUNCH/B GRUNCH+.20/

/.+1/B @/
/@/1W,3 TABLES+3/
#IK=@

/@/c1,3 10/
/@/B GRUNCH+.50/

/55+.1E8/B JK/

In the above example, the patch at 55+.1E8 branches to the
instruction CI,3 10.
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GENDCB COMMAND

This command defines the system DCB associated with tape
input during PASS0. This command is required only if the
files are on a different tape than the boot tape or if they
occupy more than one reel. If the command is not present
in the patch deck, PASSO reads the account and serial num=
ber from the tape and performs an automatic premount of
the tape. No operator intervention is required.

The format of the GENDCB command is:
:GENDCB (M:Bl,accoum(,pussword];
:(INSN, value [,value]. . .),device)
where
M:Bl specifies that tape input is to be through
the M:BI DCB. No other DCB is valid for this
command.
account specifies an account identifier (up to

eight alphanumeric characters) associated with
the labeled tape to be read during PASSO.

password  is the password associated with the labeled
tape to be read during PASSO. The password (if
any) must correspond to that specified when the
tape was created, and may be up to eight alpha~
numeric characters in length.

INSN,value, . specifies the serial number(s) (up
to four alphanumeric characters in length) of the
tape(s) to be read by PASSO. No more than three
reels may be specified. The first reel specified
must contain the first file to be read, and may be
different from the reel used to boot the monitor.

device specifies a tape-type device code (e.g.,

o1, 77).

Example:
:GENDCB (M:BI,ACCT1,PASST,;

:(INSN,001,002),9T)

Any number of GENDCB commands may appear in the patch
deck. Only the last will be applied. If it is defective,
files will be copied from the boot tape.

Any errors in the command are indicated by the message
***GENDCB ERROR

on the OC and LL devices.
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GENMD COMMANDS

The GENMD commands are used in conjunction with the
GENMD patches described below., The two GENMD com-
mands are GENMD and LIST[D].

GENMD This command indicates which file is to be
patched next. A GENMD command must precede the set
of patches for each file te be patched. Any number of sets
of patches to the same file may be present, provided each
is preceded by a GENMD command. The format of the
command is

GENMD filename
LIsT{D] This command lists the patches currently in the
file being patched and, if D is specified, deletes the record |

of them from the file. The format of the command is

LIST[D]

GENMD PATCHES

GENMD patches are used to modify nonresident elements of
the system.

GENMD patches have the format:

:GENMD['segncm?] loc,volue[,vclue]- N comment]
[segname],
where

segname specifies the overlay segment name to be

patched. If not present, the most recently spec-
ified segname is assumed. If not present and no
segname was specified previously, the root seg~
name is assumed.

loc specifies the location to be patched and has the
format name [t hex value]. The hexadecimal value
is added to or subtracted from the absolute address
of name. A maximum of eight characters may be
used for the hexadecimal value. The name need
not be defined in any particular overlay since all
the stacks are searched. If more than one overlay
defines the same name, the first is used.

valve specifies the value to be inserted at loc. If
more than one value is specified, they will be in-
serted at successive locations. Each value must
have the format

hex value [+name [tname]. . ]

The absolute address of the names are added to
or subtracted from the hexadecimal value. A
maximum of eight characters may be used for the




hexadecimal value. The name need not be defined
in any particular overlay since all the stacks are
searched. If more than one overlay defines the
same name, the first is used.

A GENMD command may be continued by terminating the
first line with a semicolon (;). The semicolon must not
divide a name or a hexadecimal string and is not permitted
where a blank is required. The continuation must begin
with a colon (:) if the continued line began with :GENMD.
Otherwise, the continuation begins with the next character
of the command.

GENMD ERROR MESSAGES

Table 79 lists the error messages that may be output when
GENMD commands and patches are being processed.

CONDITIONAL PATCH CONTROL COMMANDS

A conditional patch control command specifies whether the
patches that follow are to be used as patches or are to be
effectively ignored. The conditional patch control com-
mand controls the SKIP flag. When the SKIP flag is set,
all subsequent patches are effectively ignored until the
SKIP flag is reset. The conditional patch control command
can appear any number of times and anywhere within the
patch deck (including the GENMD portion). The command
has the format:

#[value]

where value is any well-formed, but not necessarily evalu-
atable, expression terminated by a blank. The value expres-
sion may contain an undefined symbol.

Table 79. GENMD Error Messages

Message Description

BAD LMN - 0000

The file is not a load module.

BAD LMN = xxxx

An error occurred when accessing the load module. The code and subcode
are indicated by xxxx.

BAD SEG

A segname is not in the TREE.

DLM AT xx

The delimiter in column xx is not what it should be.

**nn GENMD ERRORS DETECTED

This message is output on the OC and LL devices at the conclusion of the
GENMD patching process and indicates how many errors occurred.

stacks.

HEX AT xx The hexadecimal number ending in column xx is null, too large, or not
hexadecimal.

LOC AT xx The location ending in column xx or whose value ends in column xx is not
contained in the segment.

NAME AT xx The name ending in column xx is null or is not in the load module's

NO FILE NAMED

A 'GENMD filename' command has not yet been encountered or has no
filename on it.

TOO BIG

Not enough core is available. It may be possible to do the patch if all
names are converted to absolute hexadecimal values, since the stacks are
read only if a name is used.
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If value ¢ontains an undefined symbol, is negative, or is
zero, the SKIP flag is set. While the SKIP flag is set, only
the segname field of a patch is examined to determine when
the currént segment's patches end. If value is absent or
greater than zero, the SKIP flag is resef and normal patch-
ing resumes. !

The SKIP flag is also changed when a Delta format patch
that does not have a loc and value field is encountered
(i.e., segname//}. In this case, it is set if the segname is
undefined and it is reset otherwise.

Examples:

1. The following patches will be included only if the sys-
temi was generated for a large Sigma 9:

#:9
/SWAPPER+.C5/B @/
/@/L1,5 0/
/@/SLs,7 L1/

/@/B SWAPPER+.C6/
#

2. The following patches will be included only if the
ENQ/DEQ feature was included in the system:

ENQ//

ENQ/ENQO+.266/B @(CW,13 ENQP+.1F4)/
/@/LB,15 ENQP+.1F4/

/@/CB,15 13/

/@/B ENQO+.256/

OPEN//

COMMENT CARDS

Comment cards may appear anywhere within the patch deck.
In the portion of the deck that contains Delta format patches
and symbo! definition patches, the comment card must con-
tain a 'less than' character (<) in column one. In the
GENDCB and GENMD portion of the deck, comment cards
must contain one of the following in column one:

<

*

PATCH FILE CREATION

All patches read during the startup of the system (except
GENDCB commands) are copied to the file PATCH in the
system account. Those that came from the card reader
appear in PATCH with the word CARD in columns 73-76.
Those that were read while the skip flag was set appear with
the word SKIP in columns 77-80. The resulting file may be
used as input to DEF to create a system tape with the com-
plete, current patch deck on it.
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SEQUENCE OF OPERATIONS

The master system tape is loaded into the machine by use of
the standard load procedure described in the CP-V/OPS
Reference Manual, 90 16 75. The hardware bootstrap loads
and enters the tape boot at the beginning of the system tape.
This tape boot, in turn, loads the monitor root and enters at
INITIAL.

The INITIAL routine performs a number of functions, as
follows.

If the system was generated with the BIG 9 option on the

:MON card and is not being booted on a Sigma 9, the fol-
lowing message-is output and the bootstrap operation is

terminated.

SYSTEM REQUIRES A SIGMA 9

Otherwise, the routine outputs the following message to the
operator:

ENTER ANY OF:
1=TTY I/O

P = LP OUTPUT

F = TAPE FILES

T = TAPE PATCHES
C = CARD PATCHES
D = XDELTA

The operator must respond by typing one or ‘more of the char-
acters above followed by new line or by entering new line
alone. If new line alone is entered, F and T are assumed
by default. If any characters other than those listed above
are entered, they are ignored.

The letters have the following meanings:

I specifies that the operator wants to read and re-
spond to the normal OC messages during the boot.
Otherwise, default responses are assumed up to
the date/time request (see below) and normal
output is suppressed. (Error messages will still be
output.)

P causes output to the LL device to occur. Other-
wise, the printer is not used.

F causes PASSO's tape copy operation to occur.
Otherwise, a boot-under-the-files occurs.

T define the patching device(s). Either, neither,

and  or both may be specified. If both are specified,

C cards will be read first for root patches and last
for overlay patches. Card patches meant to re~
patch tape root patches should therefore be
placed after a nonroot patch. Patches of the
format segname// should be used in both patch
decks to prevent the switching of devices from
splitting up a logical patch.




D causes Executive Delta to be retained after the
boot for debugging purposes. It also causes the
subsequent question about Delta (see below) to
be suppressed even if 'I' is specified. D must
be specified if Executive Delta is to be retained
and 'l' is not specified.

N is meaningful only by itself and means "none of
the above".
If 1 was not specified, the next message to be output re-

quests the date (see several paragraphs below).

If 1 was specified and if the system includes the real-time
option, the system then issues the following message.

RESDF SIZE IN PAGES?

The message requests the operator to input the number of
pages to be dedicated resident foreground pages. Any dec-
imal value from 0 to 128 may be entered. If NEW LINE
alone is entered, the SYSGEN-defined default for number
of dedicated resident foreground pages will be used. In
any case, the pages start at physical address 64K.

The system then outputs the message:

C/LL/COC/DC ASSIGN OK (YES/NO)

If the operator's response is YES or @, the subroutine as~
sumes that the device addresses for the control device, list-
ing log, and system device are not to be changed from
those established when the monitor was defined. If the re-
sponse is NO, then the following messages will be output
to redefine these device addresses.

CRndd==CR

LPndd=>LP

DCndd=>DC

MEndd=>ME

where each ndd is replaced by the current device and as
many DC and ME messages are output as there are swap
devices and COC devices, respectively.

In response to each of these messagesthe operator must type
two or three characters. If two characters are typed, they
must be 'SA' and indicate no change for this device. If
three characters are typed, they must be the channel and
device designation codes (ndd) defining the address of the
indicated device (see Appendix C, Tables C~2 and C-3).

If the DC assignment is incorrect, the following message
will request a new disk device address key-~in:

DISC NOT 72x2
DCndd=DC

where x is replaced by 4, 3, or 1, whichever is required.

Before completing any of the above responses with a  or
@, the operator may cancel the response by striking the . )
key. Following this, or if a completed response is in error,
the message

?7?

will be output and the key-in request will be repeated.

After all necessary responses have been received, the boot
subroutine reads the system information record from tape and
writes it on the LL and OC devices. Then it begins reading
the patches.

When the first nonroot patch command is encountered, a
subroutine at SWAPINIT reads and patches the OVERLAYsS,
ALLOCAT, GHOSTI, and RECOVER. It then copies them
to the swapping device, communicating the sizes and disk
addresses to the resident root of the absolute monitor. Con-
trol then passes to another boot subroutine at WRTROOT.
This second boot subroutine causes the monitor root to be
copied to the disk, preceded by a disk bootstrap. At this
point, the resident monitor is operational but the system
has not yet been established on the resident swapping de-
vice. To establish this, the GHOSTI1 processor (PASSO,
SYSMAK, and COCINIT) is logged on. GHOSTI first
queries

DO YOU WANT DELTA (Y/N)?

to determine whether the system debugger's memory should
be released. The operator has six seconds to respond after
which N is assumed.

After PASSO and SYSMAK have been executed, GHOSTI1
requests the current date and time key-ins with the follow-
ing messages:

DATE (MM/DDAYY) =

TIME (HH:MM) =

The operator must respond by typing the appropriate quantity
in the indicated format, terminating the response as usual
with@, &, or (). Then, after COCINIT is executed,
GHOSTI will log-on the FILL ghost and delete itself.
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BOOTING FROM DISK

Once the operating system has been bootstrapped from tape,
it may thereafter be brought into core from the disk by
means of the load procedure described in the CP-V /OPS Ref-
erence Manual, 90 16 75.

The hardware boot routine loads and transfers control to the
disk boot which then loads the Monitor root into core
and enters at INITIAL. The system is initialized, but
GHOST? skips PASSO following o disk boot. The Mon-
itor then enters the idle stote and normal operation may
be resumed.

BOOTSTRAP 1/0 £ERROR RECOVERY

1/O error recovery during bootstrap is provided for the card
reader, line printer, magnretic tape, and disk. However,
error recovery is not possible until the tape boot and Mon-
itor root have been read from tape. The following error
messages may appear on the OC device:

xx INOPERATIVE

xx ERROR. TIO value TDV value

xx MANUAL MODE

CHECKWRITE ERROR

where

XX is MT, CR, DC, or LP.

value indicates the TIO or TDV results.

When either of the first two messages above occurs, the
wait state is entered. To continue, the operator must place
the CPU into IDLE, STEP, and then RUN state. The 1/O
will then be retried. If the third message above occurs,
I/O will continue when the condition is corrected. When
an error occurs for a magnetic tape or disk operation, the
operation is retried ten times before an error message is
output. I the fourth message above occurs, the wait state
is entered. To continue, the operator must place the CPU
into IDLE, STEP, and then RUN state. This message will
appear if the checkwrite on disk fails. The checkwrite
will be executed only if hardware sense switch 1 is set.

PASSO PROCESSOR

The PASSO processor performs various system initialization
functions and constitutes a preliminary part of system gen-
eration, since it defines the environment in which system
generation takes place. However, PASSO is enfered auto-
matically whenever a CP-V tape is booted, regardless of
whether or not system generation is to be done.

PASSQ reads a tape specified by the user (via the GENDCB
command) which contains the nonresident elements of the
system (i.e., CCI, processors, libraries, etc.). (This is nor-
mally the labeled portion of the tape used to bootstrap the

absolute monitor.) PASSO allows the user to modify these

elements via the GENMD portion of the deck.

PASSO MESSAGES

The messages in Table 80 may be output by the PASSO
program on the LL device. PASSO continues its normal
operation.

Table 80. PASSO Messages

Message

Description

***CANNOT BOOT LMN

A load module cannot be read from the bootstrap tape because core is
not large enough. PASSO outputs the filename in error and continues
to the next file, thus ignoring the file in error.

1/O ERR/ABN nn,xxxING FILE ffffffff ON dddd

An 1/O error or abnormal condition has occurred on tape or disk.

nn is the error or abnormal code.
XXXX is READ, WRITE, OPEN, or CLOSE.
FEFEFFFE is the current filename.

dddd is TAPE or DISC.

PASSO continues after this message.
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APPENDIX A. XEROX STANDARD SYMBOLS, CODES AND CORRESPONDENCES

XEROX STANDARD SYMBOLS AND CODES

The symbols listed here include two types: graphic symbols
and control characters. Graphic symbols are displayable
and printable; control characters are not. Hybrids are SP
(the symbol for a blank space), and DEL (the delete code)
which is not considered a control command.

Two types of code are also shown: (1) the 8-bit Xerox Stan~
dard Computer Code, i.e., the Xerox Extended Binary-
Coded-Interchange Code (EBCDIC); and (2) the 7=bit Amer=
ican National Standard Code for information Interchange
(ANSCII), i.e., the Xerox Standard Communication Code.

XEROX STANDARD CHARACTER SETS

1. EBCDIC
57-character set: uppercase letters, numerals, space,
and & - / <> () + s * .y,
o # @ ' =
63-character set: same as above plus ¢ ! ?
(LI -

89-character set: same as 63-character set plus lower-
case letters

2. ANSCII

64-character set: uppercase letters, numerals, space,
and! " $ % & ' () * + , - . /\
it =< >?2@ [~ *| =

95-character set: same as above plus lowercase letters
and { } | ~

CONTROL CODES

In addition to the standard character sets listed above, the
Xerox symbol repertoire includes 37 control codes and the
hybrid code DEL (hybrid code SP is considered part of all
character sets). These are listed in the table titled CP-V
Symbol-Code Correspondences.

SPECIAL CODE PROPERTIES

The following two properties of all Xerox standard codes
will be retained for future standard code extensions:

1. All control codes, and only the control codes, have

their two high-order bits equal to "00". DEL is not
considered a control code.

2. No two graphic EBCDIC codes have their seven low-
order bits equal.
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Table A-1. CP-V 8-Bit Computer Codes (EBCDIC)

Most Significant D}girs
Hexadecimal 0 1 2 3 4 5 6 7 8 9 A B Cc ) E|F
Binary 0000 | 0001{0010 {0011 0100{0101{0110{0111 | 1000 [ 1001| 1010 | 1011{ 1100} 1101 {1110} 1111
~ LF [ESC ,
0 | 0000 NUL|DLE oy | F ISP &) - | A | P | - 10
1 1
1 | o001 SOH [XON| FS |CAN /b Ya | N A 1
= i
2 {0010 stx [pcz [ Gs |5C] & f b k| s |18 ] k]| s]2
3 |oon ETx Off| Rs |53C o S I B B ) IR T B O
1
4 | 0100 EOT |DC4 | US EZC L l1slalmloll]D|M]luls
] LF ESC : 1
RERUY HT |l | EM | ¢ T e {n v ]|]]E|N}]V]S
> H ESC ol w | »
216 (o110 ACK [SYN| / [ Zlf o |w Flo|wl|sé
§7 0 BEL |ETB | A E§C > g p | x G P | X |7
|8 | 1000 EOMIcan| = [EC| & hlqly Hial| v|s
g BS 5
p CR |E v
gl9 | 101 ENQ| EM |51y :C ! VEi |z 1L} R} Z19
- ESC 1 ~1 . ! ' *
A 1010 NAK [SUB [EOT |2 | ¢ | ! : e
v ESC &
8 110N VT [ ESC| BS | f $ 1. !
§f
C | 1100 FF L FS | ) xONt < | « | % | @ [ -
5
D | 1101 CR|GS|HT kOFF| ( | ) | |} 17| R
LF {ESC _ Lost6
E {1110 SO RS lonty|R | * | 7 | > 7 Data
ESC 1 §
Folnm st |us{suB|cg | |17 2 ] =° DEL
' \ - I\ v i, - 7
3 6 41 5
Notes:

268

The characters ™\ {} [ ] are ANSCII characters that do not appear in any of the Xerox EBCDIC-based
character sets, though they are shown in the EBCDIC table.

The characters £ | =1 appear in the Xerox 63- and 89-character EBCDIC sets but not in either of the Xerox
ANSClI-based sets. However, Xerox software translates the characters £ | — into ANSCI! characters as

follows:
EBCDIC = ANSCII
¢ ' (6-0)
| '| (7-12)
- ~ (7-14)

The EBCDIC control codes in columns 0 and 1 and their binary representation are exactly the same as those
in the ANSCII table, except for two interchanges: LF/NL with NAK, and HT with ENQ.

Characters enclosed in heavy lines are included only in the Xerox standard 63- and 89-character EBCDIC sets.
These characters are included only in the Xerox standard 89-character EBCDIC set.

The EBCDIC codes in column 3 are used by COC to perform special functions. The EBCDIC codes in
column 2 and positions AF and BC through BF are used by COC for output only.

APL characters are assigned EBCDIC values that fall within the shaded area of the CP-V code set. These
assignments are for APL internal use and are only reflected in 2741-APL translation tables.

Placing a SYN code as the last position of a nontransparent message will prevent the fransmission of the SYN
and the normal message appendage of the CR/LF pair. This allows a user to continue writing more than one
message on the same line without affecting the carrier position. The EBCDIC SYN code is translated to an
idle (IL) on output to 2741 terminals.
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Notes:

Table A-2. CP-V 7-Bit Communication Codes (ANSCII)

Most Significant Digits
Decimal
(rows) (col's.)— 0 ! 2 3 4 5 6 7
l Binary %000 }x001 {x010 |x0T1 |x100 [x101|x110|x111
0| 0000 NUL[DLE [ SP |0 @ | P | ~ | p
5
1] 0001 SOHIDCT| 1|1 | A | Q| a | q
2| 0010 stx [pc2| " 2 | B [ R | b |
3| oon ETX (DC3 | *# 3 | Cc|Ss c s
4| 0100 EOT|DC4| $ | 4 [ D | T | d |t
5| 0101 ENQINAK| % | 5 | E | U | e | u
2| 6| ono ACKI[SYN| & |6 | F |V [ f | v
g| 7| om BEL |ETB | ' 7 16 lwW |g | w
sl 8} 1000 BS |CAN| ( |8 | H X |h [x
(2]
2| 9 1001 HT (EM | ) 9 {1 Y | y
= LF
10| 1010 N (SUB | L L Z z
7.5
1} 1on vi lesc |+ | |k | [7] & |
|
12| 1100 FF |FS . < LN |t I
.5 i
13 1o R [GS |- =M [T |m]}
45 4
14| 1101 SO |RS .l >IN n | ~
4
15 1 st (us |/ | 2|0 | -] o |DEL
N — I J
2 3

Most significant bit, added for 8-bit format, is either 0 or an even-parity bit for the remaining 7 bits.
Columns 0-1 are control codes.

Columns 2-5 correspond to the Xerox é4-character ANSCII set.
Columns 2-7 correspond to the Xerox 95-character ANSCII set.

On many current teletypes, the symbol
~is t (5-14)
— is~—(5-15)
~ is ESC or ALTMODE control (7-14)
} is  ESC or ALTMODE control (7-13)

and none of the symbols appearing in columns é-7 are provided. Except for the four symbol differences
noted above, therefore, such teletypes provide all the characters in the Xerox é4-character ANSCII set.
(The Xerox 7015 Remote Keyboard Printer provides the 64-character ANSCII set also, but prints M asA,
It also interprets the [ ] characters as| — )

On the Xerox 7670 Remote Batch Terminal, the symbol

Lis | (2-1) ]is 1 (5-13)
[is £ (5-11) ~is 0 (5-14)

and none of the symbols appearing in columns 6~7 are provided. Except for the four symbol differences noted
above, therefore, this terminal provides all the characters in the Xerox 64~character ANSCII set.
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Table A=3. CP-V Symbol-Code Correspondences

EBCDICt
Hex.| Dee. | Symbol Cord Cade ANSCII* [ Meaning Remarks
00 0 NUL 12-0-9-8-1 0-0 1 nutl 1 00 through 1F are control codes,
01 1 SOH 12-9-1 0-1 start of header | On 2741 terminals, SOH is PRE.
02 2 STX 12+-9-2 0-2 start of text | On 2741 terminals, STX is 8Y.
1 93 3 ETX 12-9-3 0-3 | end of text On 2741 terminals, ETX is RES.
104 | 4 £OT 12-9-4 0-4 | end of transmission :
05 5 T 12-9-5 0-9 1 horizontal tab 00, 06, 07, 09-08, and OE-OF
1 06 b ACK 12-9-6 0-6 acknowledge (positive) are idles for 274] terminals.
o7 7 BEL 12-9-7 0-7 bell
o8 | 8 BS or EOM | 12-9-8 0-8 backspace or end of message EOM is used pnly on Xerox Keyboard/
09 9 ENQ 12-9-8~1 10-5 enquiry Printers Models 7012, 7020, 8091,
0A 10 NAK 12-9-8+2 1-5 | negative acknowledge and 8092.
08 111 \) 12-9-8-3 0-11 vertical tab
oC |12 FF 12-9-8-4 0-12 form feed
0D {13 CR 12-9-8-5 0-13 carriage return { CR outputs CR and LF,
OFE |14 SO 12-9-8~6 0-14 shift out
oF 115 51 12-9-8-7 0-15 shift in
10 [16 DLE 12-11-9-8-1 1-0 data link escape
n |17 DCi 11-9-1 1-1 | device control 1 On Teletype terminals, DC1 is X-ON,
12 |18 DC2 11-9-2 1-2 device control 2 On 2741 terminals, DC2 is PM.
13 19 DC3 11-9-3 | 1-3 | device control 3 DC3 is RS on 2741s and X-OFF on
14 120 DC4 11-9-4 1-4 device control 4 Teletypes.
15 21 LF or NL 1 §1-9-5 0-10 line feed or new line On 274] terminals, DC4 is PF,
16 |22 SYN 11-9-6 1-6 sync LF outputs CR and LF,
17 22 ETR 11-9-7 1-7 end of transmission block On 274] terminals, ETB is EOB.
18 24 CAN 11-9-8 1-8 cancel
19 125 M 11-9-8-1 | 1-9 | end of medium
1A |26 Sus 11-9-8-2 1-10 | substitute Replaces characters with parity error,
B |27 ESC 11-9-8-3 1-11 escape
1C |28 £S 11-9-8-4 1-12 | file separator
10 {29 GS 11-9-8-5 1-13 group separator 10, 11, 16, 18, 19, and 1B-1E are
1 |30 RS 11-9-8-6 1-14 record separator idles for 2741 terminals,
1F {31 uUs 11-9-8-7 1-15 unit separator
20 132 LF only 11-0-9-8-1 1-5 line feed only 20 through 2F are used by COC for
21 |33 FS 0-9-1 j-12 output only. These codes are
22 |34 GS 0-9-2 1-13 duplicates of the label entries
23 {35 RS 0-9-3 1-14 that caused activation. The
24 3¢ us 0-9-4 1-15 20-2F entries output a single code
25 {37 EM 0-9-5 1-9 only and are not affected by any
26 138 / 0-9-6 2-15 special COC functional processing.
27 39 i 0-9-7 5-14
28 |40 = 0-9-8 3-13
29 4 CR only 0-9-8-1 0-13 carriage return only
2A 142 EOT 0-9-8-2 0-4
28 |43 BS 0-9-8-3 0-8
2C |44 ) 0-9-8-4 2-9
2D |45 HT 0-9-8-5 0-9 tab code only
28 146 LF only 0-9-8-6 -5 line feed only
2F 147 SuUB 0-9-8-7 1-10
30 148 ESCF 12-11-0-9-8-1 end of file 30 through 3F cause COC to perform
31 149 CANCEL | 9-1 delete all input and output special functions.
32 |50 ESC X 9-2 delete input line
33 |51 ESC P 9-3 toggle half-duplex paper tape made
34 152 ESC U 9-4 toggle restrict upper case
35 |53 ESC ( 9-5 upper case shift
36 |54 ESC) 9-6 lower case shift
37 |55 ESCT 9-7 toggle tab simulation mode
38 {56 ESC S 9-8 toggle space insertion mode
39 |57 ESCE 9-8~1 toggle echo mode
3A |58 ESC C 9-8-2 toggle tab relative mode
38 |59 ESC LF 9-8-3 line continuation 3B toggles the backspace edit mode
3C |60 X-ON 9-8-4 start paper tape for 2741 terminals,
3D |é X-OFF 9-8-5 stop paper tape
3 |62 ESC R 9-8-6 retype
3F |63 ESC CR 9-8-7 line continuation

t
Hexadecimal and decimal notation,

t . .
Decimal notation {column-row).
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Table A-3. CP-V Symbol-Code Correspondences (cont.)

escoIct

Hex, | Dec. Symbol Card Code ANSCII? | Meaning Remarks

40 64 SP blank 2-0 blank

41 65 12-0-9-1 41, 43, 46, and 47 are unassigned.

42 66 1 12-0-9-2 decode

43 67 12-0-9-3

4 | 68 L 12-0-9-4 minimum 42, 44, 45, 48, and 49 are APL

45 69 € 12-0-9-5 epsilon characters for 2741 APL use only.

46 70 12-0-9-6

47 71 12-0-9-7

48 72 A 12-0-9-8 delta

49 73 ! 12-8-1 index

4A 74 Lor? 12-8-2 6-0 cent or accent grave Accent grave used for left single

4 | 75 . 12-8-3 2-14 period quote. On Model 7670, * not

4C 76 < 12-8-4 3-12 less than available, and £ = ANSCII 5-11.

4D 77 ( 12-8-5 2-8 left parenthesis On 2741 APL, £ is c (subset),

4E 78 + 12-8-6 2-1 plus

4F 79 or} 12-8-7 7-12 vertical bar or broken bar On Model 7670, | not available,
and | = ANSCII 2-1.

50 80 & 12 2-6 ampersand On 2741 APL, & is N (intersection).

51 81 12-11-9-1 51, 52, 54, 57, 58, and 59 are

52 82 12-11-9-2 unassigned.

53 83 8] 12-11-9-3 quod 53, 55, and 56 are APL characters

54 84 12-11-9-4 for 2741 APL use only.

55 85 T 12-11-9-5 encode

56 86 (o] 12-11-9-6 circular

57 87 12-11-9-7

58 88 12-11-9-8

59 89 11-8-1

5A 90 ! 11-8-2 2-1 exclamation point On Model 7670, lis|, On 2741

58 21 $ 11-8-3 2-4 dollars APL, 1is© (degree), On 2741

5C 92 * 11-8-4 2-10 asterisk APL, $is U (union).

5D 93 ) 11-8-5 2-9 right parenthesis

5€ 94 ; 11-8-6 3-11 semicolon )

5F 95 ~ or = 11-8-7 7-14 tilde or logical not On Mode! 7670, ~ is not available,
and=—= ANSCII 5-14,

60 96 - n 2-13 minus, dash, hyphen

61 97 / 0-1 2-15 slash

62 98 r 11-0-9-2 maximum 62, 64, 66, and 67 are APL characters

63 99 11-0-9-3 for 2741 APL use only.

64 1100 | 11-0-9-4 down arrow

65 |101 11-0-9-5

66 102 w 11-0~-9-6 omega 63, 65, 68, and 69 are unassigned.

67 |103 2 11-0-9-7 superset

68 | 104 11-0-9-8

69 105 0-8-1

6A 1106 ~ 12-11 5-14 circumflex On Model 7670 ~is—. On Mode!

6 107 , 0-8-3 2-12 comma 70157 is A (coret). On 2741 APL,

6C {108 % 0-8-4 2-5 percent ~ist. On 2741 APL, % is P,

6D | 109 - 0-8-5 5-15 under|ine Underline is sometimes called "break

6 (110 > 0-8-6 3-14 greater than character"; may be printed along

6F |11} ? 0-8-7 3-15 question mark bottom of character line.

70 |12 A 12-11-0 APL 70-72, 74, 76, and 79 are APL

71 113 .. 12-11-0-9-1 APL quote mark characters for 2741 APL use only.

72 (114 - 12-11-0-9-2 overscore

73 115 12-11-0-9-3

74 |6 < 12-11-0-9-4 less than or equal 73, 75, 77, and 78 are unassigned.

75 Nz 12-11-0-9-5

76 |18 2 12-11-0-9-6 greater than or equal

77 119 12-11-0-9-7

78 |120 12-11-0-9-8

79 {121 v 8-1 down delta

7A 1122 : 8-2 3-10 colon

78 (123 1 8-3 2-3 number

7C | 124 @ 8-4 4-0 at

70 |125 ! 8-5 2-7 apostrophe (right single quote)

7€ 126 = 8-6 3-13 equals

7F 1127 " 8-7 -2 quotation mark

t
Hexadecimal and decimal notation,

t
Decimal notation (column=row).
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Table A-3. CP-V Symbol-Code Correspondences (cont.)

EBCDIC!

Hex.| Dec. Symbol Card Code ANSCII" | Meaning Remarks

80 (128 12-0-8-1 . 80 is unassigned.

g1 | 129 a 12-0-1 6-1 81-89, 91-99, A2-A9 comprise the

82 1130 b 12-0-2 6-2 lowercase alphabet, Available

83 | 131 c 12-0-3 6-3 only in Xerox standard 89- and 95-

84 1132 d 12-0-4 6-4 character sets. -

85 | 133 e 12-0-5 6-5

86 | 134 f 12-0-6 6-6

87 |13s5 9 12-0-7 6-7

88 | 136 h 12-0-8 6-8

89 | 137 i 12-0-9 6-9

8A | 138 12-0-8-2 8A through 90 are unassigned.

88 139 12-0-8-3

8C | 140 12-0-8-4

8D | 141 12-0-8-5

8t 142 12-0-8-6

8F 143 12-0-8-7

90 144 12-11-8-1

9?1 145 i 12-11-1 6-10

92 144 k 12-11-2 6-11

93 147 i 12-11-3 6-12

94 | 148 m 12-11-4 6-13

?5 149 n 12-11-5 6-14

96 150 o 12-11-6 6-15

97 151 P 12-11-7 7-0

98 | 152 q 12-11-8 7-1

99 | 153 r 12-11-9 7-2

9A | 154 12-11-8-2 9A through Al are unassigned.

98 | 155 12-11-8-3

9C | 156 12-11-8-4

9D | 157 12-11-8-5

9E 158 12-11-8-6

9F 159 12-11-8-7

A0 | 160 11-0-8-1

Al | 161 11-0-1

A2 | 162 H 11-0-2 7-3

A3 | 163 t 11-0-3 74

A4 [ 164 u 11-0-4 7-5

A5 | 165 v 11-0-5 7-6

A6 | 166 w 11-0-6 7-7

A7 | 167 x 11-0-7 7-8

AB | 168 y 11-0-8 7-9

A9 | 169 z 11-0-9 7-10

AA | 170 11-0-8-2 AA through AE are unassigned.

AB | 171 11-0-8-3

AC {172 11-0-8-4

AD (173 11-0-8-5

AE | 174 11-0-8-6

AF | 175 I 11-0-8-7 logical and AF is used by COC for output of
an ANSCII 7-12 code only.

8O 176 12-11-0-8-1

81 |17 \ 12-11-0-1 5-12 backslash

82 178 { 12-11-0-2 7-1 left brace On 274) terminals, { is output as (,

B3 | 179 } 12-11-0-3 7-13 right brace On 2741 terminals, }is output as ).

B4 | 180 [ 12-11-0-4 5-11 left bracket On Model 7670, [is £. On Model

B5 | 181 ] 12-11-0-5 5-13 right bracket 7015, [is 1.

B6 | 182 12-11-0-6 On Model 7670, Jis |. On Model

B7 | 183 12-11-0-7 7015, ]is—.

B8 | 184 12-11-0-8 80 and 86 through BB are unassigned.

B9 | 185 12-11-0-9

BA | 184 12-11-0-8-2

BB 187 12-11-0-8-3

BC | 188 { 12-11-0-8-4 left bracket 8C, 8D, and BF are used by COC for

BD | 189 12-11-0-8-5 right bracket output of ANSCII 5-11, 5-13, and

BE [ 190 lost data | 12-11-0-8-5 lost data 7-14, respectively.

BF | 191 - 12-11-0-8-7 logical not On 2741 Selectric and EBCD Standard
Keyboards, [ is output as (and ]
is output as ).

.
Hexadecimal and decimal notation.

1t . .
Decimal notation (column-row),
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Table A-3. CP-V Symbol-Code Correspondences (cont.)

EBCDIC!
Hex, | Dec. Symbol Card Code ANSCII' | Meoaning Remarks
Co |192 SP 12-0 2-0 blank Output only.
C1 |193 A 12-1 4-1 C1-C9, D1-D9, E2-E9 comprise the
C2 [194 B 12-2 4-2 uppercase alphabet,
C3 195 C 12-3 4-3
C4 1196 D 12-4 4-4
C5 197 E 12-5 4-5
Cé6 |198 F 12-6 4-6
C7 {199 G 12-7 4-7
C8 {200 H 12-8 4-8
C9 201 I 12-9 4-9
CA (202 12-0-9-8-2 CA through CF are unassigned.
CB | 203 12-0-9-8-3
CC | 204 12-0-9-8-4
CD 1205 12-0-9-8-5
CE | 206 12-0-9-8-6
CF | 207 12-0-9-8-7
DO | 208 11-0 DO is unassigned.
D1 [209 J 1141 4-10
D2 210 K 11-2 4-11
D3 (21 L 11-3 4-12
D4 212 M 11-4 4-13
D5 |213 N 11-5 4-14
D6 [214 o 11-6 4-15
D7 [215 P 1-7 5-0
D8 (216 Q 11-8 5-1
D9 1217 R 11-9 5-2
DA | 218 12-11-9-8-2 DA through DF are unassigned.
DB |219 12-11-9-8-3
DC |220 12-11-9-8-4
DD |[221 12-11-9-8-5
DE |[222 12-11-9-8-6
DF [223 12-11-9-8-7
E0 |224 - 0-8-2 2-13 minus Output only. E1 is unassigned.
E1 [225 11-0-9-1
E2 |226 S 0-2 5-3
E3 }227 T 0-3 5-4
E4 (228 U 0-4 5-5
E5 |[229 \ 0-5 5-6
E6 (230 w 0-6 5-7
E7 |23 X 0-7 5-8
E8 232 Y 0-8 5-9
E9 (233 pA 0-9 5-10
EA | 234 11-0-9-8-2 EA through EF are unassigned.,
EB [235 11-0-9-8-3
EC (236 11-0-9-8-4
ED |237 11-0-9-8-5
EE [238 11-0-9-8-6 -
EF | 239 11-0-9-8-7
FO | 240 0 0 3-0
F1 241 1 1 3-1
F2 |242 2 2 3-2
F3 |243 3 3 3-3
F4 | 244 4 4 3-4
F5 245 5 5 3-5
F6 | 246 6 6 3-%
F7 | 247 7 7 3-7
F8 | 248 8 8 3-8
F9 |249 9 9 3-9
FA 1250 X 12-11-0-9-8-2 multiply FA through FF are APL characters \
FB | 251 g 12-11-0-9-8-3 divide for 2741 APL use only.
FC | 252 - 12-11-0-9-8-4 right arrow
FD }253 - 12-11-0-9-8-5 left arrow
FE | 254 12-11-0-9-8-6 FE is not assigned.
FF | 255 DEL 12-11-0-9-8-7 delete Special — neither graphic nor
control symbol.

t . . .
Hexadecimal and decimal notation.

tt . .
Decimal notation (column-row).
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Table A-4. ANSCII Control=Character Translation Table

Input Output
TTY Prog. Receives Transmitted
ANSCII Key Echoed (EBCDIC) Process EBCDIC (ANSCII)
NUL (00) pcs None None None NUL (00) Nothing (end of
output message)
SOH (Ol)f A° SOH SOH None SOH (01) SOH
STX (02)t 8° STX STX None STX (02) STX
ETX (O3)f c* ETX ETX None ETX (03) ETX
EOT (04)' p° EOT EOT Input Complete. | EOT (04) EOT
ENQ (05)' E ENQ ENQ (09) None HT (05) Space(s) if tab
pa
simulation on, or
HT (09) if not.
ACK (06)f F ACK ACK None ACK (06) ACK
BEL (07) o BEL BEL None BEL (07) BEL
BS (08) HE BS BS None BS (08) BS
HT (09) I Space to tab stop | Spacestotabstop, | None ENQ (09) ENQ (05)
if tabsimulation | oronespace, ortab
on, or lspace if (05)depending on
not, space insertion mode.
LF/NL (0A) NL CR ond LF LF (15) Input Complete. | NAK (0A) NAK (15)
VT (0B) K® VT VT None VT (0B) VT
FF (0C) Lc None FF Page Headerand | FF (0C) Page Header
Input Complete.
CR (0OD) CR CRand LF CR (0D) Input Complete, | CR (OD) CR and LF (0A)
SO (0F) N¢ SO o None SO (0E) SO
SI (OF) o° SI st None S1 (OF) S
DLE (10)' P DLE DLE None DLE (10) DLE
DCI (11) Q° DCl None Paper Tape On. | DC1 (11) DCI
DC2 (12) R® DC2 DC2 None DC2 (12) DC2
DC3 (13) s DC3 None Paper Tape Off. | DC3 (13) DC3
DC4 (14)' T° DC4 DC4 None DC4 (14) DC4
NAK (15)f U NAK NAK (0A) None LF/NL (15) CR and LF (0A)
Mhese characters are communication control characters reserved for use by hardware, Any other use of them risks in~
compatibility with future hardware developments and is done so by the user at his own risk,
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Table A-4. ANSCII Control-Character Translation Table (cont.)

Input Output
7Y Prog. Receives Transmitted

ANSCII Key Echoed (EBCDIC) Process EBCDIC (ANSCII)

SYN (16)f VAR BN SYN None sYN' (16) SYN (not trans-
mitted for last
character in
user's buffer),

ETB (17)f we ETB ETB None ETB (17) ETB

CAN (18) x© Back=-arrow None Cancel input CAN (18) CAN

and CR/LF or output
message,

EM (19) Y°© Back-arrow None Monitor Escape/ | EM (19) EM

and CR/LF Control to TEL

SUB (1A) z© SUB SuUB Input Complete | SUB (1A) # (A3)

ESC (1B) K None None Initiate escape ESC (1B) ESC

ESC sequence mode,
PREFIX

FS (1C) L= |FS FS Input Complete [ FS (1C) FS

GS (1D) M | GSs GS Input Complete | GS (1D) GS

RS (1E) N RS RS Input Complete | RS (1E) RS

us (1F) o® |us us Input Complete | US (IF) us

} 7D) ALT- | }or None } or None } if model 37;as | }(B3) }7D)

MODE ESC if model 33,
35, or 7015.
~(7E) ESC ~or None ~or None ~if model 37;as | —(5F) ~(7E)
(7015) ESC if model 33,
35, or 7015

DEL (7F) Rubout | \ None Rubout last DEL (FF) None

character,

All ANSCII upper and lower case alphabetics are translated on input into the Alphabetic and symbol output trans-

corresponding EBCDIC graphics as shown in Tables C-1and C-2, All special lation is also as shown in Tables C-1

graphics map as shown, allowing for Table C-1, Note 2, and the exceptions and C-2; for Models 33 and 35, and

above for model 33 and 35. Lower case alphabetics map into corresponding 7015 terminals, however, lowercase

EBCDIC upper case if the ESC U mode is set. Upper case alphabetics map alphabetics are automatically trans-

into corresponding EBCDIC lower case if ESC) is set. lated to upper case,

t . . .
These characters are communication control characters reserved for use by hardware. Any other use of them risks in-
compatibility with future hardware developments and is done so by the user at his own risk.

Appendix A 275



Table A-5. Substitutions for Nonexistent Characters on 2741 Keyboards

EBtDlt | ] APL | Selectric EBCD
Character Keyboard Keyboard Keyboard
> > | + (upper case) >
< < . {upper case) <
~ ! ¢ ¢
| , | ® (degree) |
- ~ : + -
# 7 # #
% b % %
¢ c ¥ 4
@ a @ @
" v " "
l ) I !
& a] & &
$ U $ $
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APPENDIX B.

OPERATIONAL LABELS

Table B-2. Batch Assignment of Operational Labels

Device

Oplabel

Line printer

Table B-1. Standard Operational Labels and
Default Device Assignments
Opera-
tional On-Line | Ghost
Label Batch Device | Device Device
C Card reader Terminal Operator's
console
OC Operator's Terminal | Operator's
console console
LO Line printer Terminal Line printer
LL Line printer Terminal Line printer
DO Line printer Terminal Line printer
PO Card punch None Card punch
BO Card punch None Card punch
LI Card reader None Operator's
console
SI Card reader Terminal Operator's
console
BI Card reader None Operator's
console
SL Line printer Terminal Line printer
SO Card punch None Card punch
CI Card reader None Operator's
console
co Card punch None Card punch
AL Card punch None Card punch
El Card reader Terminal | Operator's
console
EOC Card punch None Card punch
ucC Operator's Terminal | Operator's
console console

Card reader

Card punch
Operator's console
9-track magnetic tape
7 -track magnetic tape
Default tape

None

LO, LL, DO, SL, LP

C, LI, sI, BI, CI, EL CR

PO, BO, SO, CO, AL, EO, CP
OC,ucC

9T

7T

MT

NO, ME

Table B-3. On-Line Assignment of Operational Labels

Device

Oplabel

User's terminal

Card punch

Line printer

9-track magnetic tape

7-track magnetic tape

C,0C, Lo, LL, DO, ST, SL, B,
UC, ME,CR

cp

LP

o1

7T

Default tape

None

MT

NO, PO, BO, LI, Bl, 5G, Cl,
CO, AL, EO, PR, PP
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APPENDIX €. PHYSICAL DEVICE NAMES

A physical device name is indicated by yyndd.

where

Yy specifies the type of device (see Table C-1).

n specifies the channel letter (see Table C-2).

dd specifies the device nymber (see Table C=3),

in hexadecimal.

Table C~1. Standard 1/O Device Type Codes

1w Device Type
= 7-track mognefic fope
| 9T 9-track magnetic tape
cp Card punch
CR Card reader
Y Typewriter
LP Line printer
DpP Disk pack
DC Magnetic disk
ME CP-V terminal
RB Remote processing data set
controller

Table €-2. Channel Designation Codes
”’ " SpeCI fied | Corresponding
Channel Decimal Digit
Letter (n) of Unit Address
8 1
c 2
D 3
E 4
F 5
G 6
H 7
Table C-3. Device Designation Codes
Hexadecimal |  Device
Code (dd) Designation
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00 < dd < 7F

80<dd g FF

Refers to a device number

(00 through 7F),

Refers to a device controller
number (8 through F followed
by a device number 9 -
through F).




APPENDIX D. SIGMA STANDARD OBJECT LANGUAGE

INTRODUCTION
GENERAL

The Xerox Sigma standard object language provides a means
of expressing the output of any Sigma processor in standard
format. All programs and subprograms in this object format
can be loaded by the Monitor's relocating loader. ' Such a
loader is capable of providing the program linkages needed
to form an executable program in core storage. The object
language is designed to be both computer-independent and
medium-independent; i.e., it is applicable to any Xerox
Sigma computer having a 32-bit word length, and the same
format is used for both cards and paper tape.

SOURCE CODE TRANSLATION

Before a program can be executed by the computer, it must
be translated from symbolic form to binary data words and
machine instructions. The primary stages of source program
translation are accomplished by a processor. However, under
certain circumstances, the processor may not be able to trans-
late the entire source programdirectly into machine language
form.

If a source program contains symbolic forward references, a
single-pass processor such as the Xerox Symbol assembler can
not resolve suchreferences into machine language. Thisisbe-
cause the machine language value for the referenced symbol!
is not established by a one-pass processor until ofter the state~
ment containing the forward reference has been processed.

A two=pass processor, such as the Xerox Meta=Symbol assem-
bler, is capable of making "retroactive" changes in the
object program before the object code is output. Therefore,
a two-pass processor does not have to output any special
object codes for forward references. An example of a for-
ward reference in a Symbol source program is given below.

Y EQU  $+3

LL R z
z EQU 2
BG z
R EQU Z+1
tAIthough a discussion of the object language is not directly

pertinent to CP-V, it is included in this manual because it
applies to some of the processors operating under CP-V.

In this example the operand $ + 3 is not a forward reference
because the assembler can evaluate it when processing the
source statement in which it appears. However, the oper-
and Z in the statement

cLs5  z

is a forward reference because it appears before Z has been
defined. In processing the statement, the assembler outputs
the machine-language code for Cl,5, assigns a forward ref-
erence number {(e.g., 12) to the symbol Z, and outputs that
forward reference number. The forward reference number
and the symbol Z are also retained in the assembler's symbol
table.

When the assembler processes the source statement
LI, R V4

it outputs the machine-language code for LI, assigns a for-
ward reference number (e.g., 18) to the symbol R, outputs
that number, and again outputs forward reference number

12 for symbol Z,
On processing the source statement
Z EQU 2

the assembler again outputs symbol Z's forward reference
number and also outputs the value, which defines symbol Z,
so that the relocating loader will be able to satisfy refer-
ences to Z in statements CI,5 Z and LI,R Z. At this time,
symbol Z's forward reference number (i.e., 12) may be
deleted from the assembler's symbol table and the defined
value of Z equated with the symbol Z (in the symbol table).
Then, subsequent references to Z, as in source statement

BG Z

would not constitute forward references, since the assembler
could resolve them immediately by consulting its symbol
table.

If a program contains symbolic references to externally
defined symbols in one or more separately processed subpro-
grams or library routines, the processor will be unable to
generate the necessary program linkages.

An example of an external reference in a Symbol source pro-
gram is shown below.

REF ALPH

LI,3  ALPH

When the assembler processes the source statement

REF ALPH
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it outputs the symbol ALPH, in symbolic (EBCDIC) form, in
a declaration specifying that the symbol is an external ref-
erence. At this time, the assembler also assigns a declara-
tion name number to the symbol ALPH but does not output
the number. The symbol and nome number are retained in
the assembler's symbol table.

After a symbol has been declored an external reference, it
may appear any number of times in the symbolic subprogram
in which it was declared. Thus, the use of the symbol
ALPH in the source statement

LL, 3 ALPH

in the above example, is valid even though ALPH is not
defined in the subprogram in which it is referenced.

The refocating loader is able to generate interprogram link-
ages for any symbol that is declared an external definition
in the subprogram in which that symbol is defined. Shown
below is an example of an external definition in o Symbol
source program.

DEF  ALPH
LI,3  ALPH

ALPH Al 4 X'F2'
When the assembler processes the source statement
DEF ALPH

it outputs the symbol ALPH, in symbolic (EBCDIC) form, in
a declaration specifying that the symbol is an external defi-
nition. At this time, the assembler also assigns a declaration
name number to the symbol ALPH but does not output the
number. The symbol and name number are retained in the
assembler's symbol table.

After a symbol has been declared an external definition it
may be used (in the subprogram in which it was declared) in
the same way as any other symbol. Thus, if ALPH is used as
a forward reference, as in the source statement

LI, 3 ALPH

above, the assembler assigns a forward reference number to
ALPH, in addition to the declaration name number assigned
previousiy. (A symbol may be both a forward reference and
an external definition.)

On processing the source statement
ALPH Al,4 X'F2!

the assembler outputs the declaration name number of the
label ALPH (and an expression for its value) and also outputs
the machine-language code for Al,4 and the constant X'F2',

OBJECT LANGUAGE FORMAT

An object language program generated by a processor is out-
put as a string of bytes representing "load items”. A load
item consists of an item type code followed by the specific
load information pertaining to that item. (The detailed format
of each type of load item is given later in this appendix.)
The individual load items require varying numbers of bytes
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for their representation, depending on the type and specific
content of each item. A group of 108 bytes, or fewer, com-
prises a logical record. A load item may be continued from
one logical record to the next.

The ordered set of logical recards that a processor generates
for a program or subprogram is termed an "object module",
The end of an object module is indicated by a module-end
type code followed by the error severity level assigned to
the module by the processor,

RECORD CONTROL INFORMATION

Each record of an object module consists of 4 bytes of con-
trol information followed by a maximum of 104 bytes of load
information. That is, each record, with the possible excep-
tion of the end record, normally consists of 108 bytes of
information (i.e., 72 card columns).

The four bytes of control information for each record have
the farm and sequence shown below.

Byte 0
Record Type Mode Format
1 i 1 0 0
0 1 2 3 4 5 6 7
Byte 1
Sequence Number

0 7
Byte 2

Checksum
0 7
Byte 3

Record Size
0 7

Record Type specifies whether this record is the last
record of the module:

000 means last
001 means not last

Mode specifies that the loader is to read binary infor-
mation. This code is always 11,

Format specifies object language format. This code is
always 100.

Sequence Number is O for the first record of the module
and is incremented by 1 for each record thereafter,
until it recycles to O after reaching 255.

Checksum is the computed sum of the bytes comprising
the record. Carries out of the most significant bit
position of the sum are ignored.

Record Size is the number of bytes (including the record
control bytes) comprising the logical record (5 = record



size < 108). The recordsize will normally be 108 bytes
for all records except the last one, which maybe fewer.
Any excess bytes in a physical record are ignored.

LOAD ITEMS

Each load item begins with a control byte that indicates the
item type. In some instances, certain parameters are also
provided in the load item control byte. Inthe following dis-
cussion, load items are categorized according to their function:

1. Declarations identify to the loader the external and
control section labels that are to be defined in the
object module being loaded.

2. Definitions define the value of forward references,
external definitions, the origin of the subprogram being
loaded, and the starting address (e.g., as provided in
a Symbol/Meta-Symbol END directive).

3. Expression evaluation load items within a definition
provide the values (such as constants, forward refer-
ences, etc.) that are to be combined to form the final
value of the definition.

4. Loading items cause specified information to be stored
into core memory.

5. Miscellaneous items comprise padding bytes and the
module-end indicator.

DECLARATIONS

In order for the loader to provide the linkage between subpro-
grams, the processor must generate for each external refer-
ence ordefinition aload item, referred to as a "declaration”,
containing the EBCDIC code representation of the symbol
and the information that the symbol is either an external ref-
erence or a definition (thus, the loader will have access to
the actual symbolic name).

Forward references are always internal references within an
object module. (External references are never considered
forward references.) The processor does not generate a dec-
laration for a forward reference as it does for externals; how-
ever, it does assign name numbers to the symbols referenced.

Declaration name numbers (for control sections and external
labels) and forward reference name numbers apply only within
the object module in which they are assigned. They have no
significance in establishing interprogram linkages, since
external references and definitions are correlated by match-
ing symbolic names. Hence, name numbers used in any
expressions in a given object module always refer to symbols
that have been declared within that module.

The processor must generate a declaration for each symbol
that identifies a program section. Each object module pro-
duced by an assembler is considered to consist of at least
one control section. If no section is explicitly identified
in the source program, the assembler assumes it to be a
standard control section (discussed below). The standard
control section is always assigned a declaration name

number of 0. All other control sections (i.e., produced by
a processor capable of declaring other control sections) are
assigned declaration name numbers (1, 2, 3, etc.) in the
order of their appearance in the source program.

In the load items discussedbelow, the access code, pp, des-
ignates the memory protection class that is to be associated
with the control section. The meaning of this code is given
below.

PP Memory Protection Feature!

00 Read, write, or access instructions from,
01 Read or access instructions from.

10 Read only.

11 No access.

Control sections are always allocated on a doubleword
boundary. The size specification designates the number of
bytes to be allocated for the section.

Declare Standard Control Section

Byte O
Control byte
0 0 0 1 0 ] 1
1 2 3 4 5 6 7
Byte 1
Access code Size (bits 1 through 4)
P P 0 0
0 ] 2 3 4 5 6 7
Byte 2

Size (bits 5 through 12)

Byte 3

Size (bits 13 through 20)

0 7

This item declares the standard control section for the object
module. There may be no more than one standard control
section in each object module. The origin of the standard
control section is effectively defined when the first reference
to the standard control section occurs, although the declara-
tion item might not occur until much later in the object
module.

f"Read" means a program can obtain information from the
protected area; "write" means a program can store informa-
tion into a protected area; and, "access" means the compu-
ter can execute instructions stored in the protected area.
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This capability is required by one-pass processors, since
the size of a section cannot be determined until all of

Declare Dummy Section

Byte 0
the load information for that section has been generated by Y
the processor. 5 - Cogfrol byt]e 5 5 |
Declare Nonstandard Control Section : > 3 , 5 " -
Byte O
Byte 1
Control byte yte
0 0 0 1 1 First byte of name number
1 2 3 4 5
0 7
Byte 1
Byte 2
Access code Size (bits 1 through 4) ;
p 3 0 Second byte of name number
0 1 2 3 4 7
' 0 7
Byte 2
te 3
Size (bifs 5 through 12) Byte
Access code Size (bits 1 through 4)
p P 0 0
0 7
0 1 2 3 4 7
Byte 3
Size (bits 13 through 20) Byte 4
Size (bits 5 through 12)
0 7

This item declares a control section other than standard con-
trol section (see above).

Declare Page Boundary Control Section

Byte O
Control Byte
0 0 0 1 1 1 1
0 1 2 3 4 5 6
Byte 1
Access code Size (bits | through 4)
P P 0 0
0 1 2 3 4 5 6 7
Byte 2

Size (bits 5 through 12)

Byte 3

Size (bits 13 through 20)

0 7

This item declares a nonstandard control section beginning
on a memory page boundary.
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Byte 5

Size (bits 13 through 20)

0 7

This item comprises a declaration for a dummy control sec-
tion. It results in the allocation of the specified dummy
section, if that section has not been allocated previously
by another object module. The label that is to be associ-
ated with the first location of the allocated section must be
a previously declared external definition name, (Even
though the source program may not be required to explicitly
designate the label as an external definition, the processor
must generate an external definition name declaration for
that label prior to generating this load item,)

Declare External Definition Name

Byte O
Control byte
0 0 0 0 0 0 1 1
0 1 2 3 4 5 6 7
Byte 1
Name length, in bytes (K)
0 7

'If the module has fewer than 256 previously assigned name
numbers, this byte is absent,



Byte 2 Byte 2
First byte of name First byte of name
0 . 7 0 . 7
Byte K+1 Byte K+1
Last byte of name Last byte of name
0 7 0 7

This item declares a label (in EBCDIC code) that is an exter=~
nal definition within the current object module. The name
may not exceed 63 bytes in length,

Declare Primary External Reference Name

Byte O
Control byte
0 0 0 0 0 1 0 1
0 1 2 3 4 5 6 7
Byte 1
Name length (K), in bytes
0 7
Byte 2
First byte of name
0 . 7
Byte K+1
Last byte of name
0 7

This item declares a symbol (in EBCDIC code) that is a pri-
mary external reference within the current object module.
The name may not exceed 63 bytes in length.

A primary external reference is capable of causing the loader
to search the system library for a corresponding external
definition. If a corresponding external definition is not
found in another load module of the program or in the system
library, a load error message is output and the job is errored.

Declare Secondary External Reference Name

This item declares a symbol (in EBCDIC code) that is a sec-
ondary external reference within the current object module,
The name may not exceed 63 bytes in length,

A secondary external reference is not capable of causing the
loader to search the system library fora corresponding exter-
nal definition. If a corresponding external definition is not
found in another load module of the program, the job is not
errored and no error or abnormal message is output.

Secondary external references oftenappear in library routines
that contain optional or alternative subroutines, some of which
may not be required by the user's program. By the use of pri-
mary external references in the user's program, the user can
specify that only those subroutines thatare actually required by
the current job are tobe loaded. Althoughsecondary external
references do not cause loading from the library, they do cause
linkages to be made between routines that are loaded.

DEFINITIONS

When a source language symbol is to be defined (i.e., equa-
ted with a value), the processor provides for such a value by
generating an object language expression to be evaluated by
the loader. Expressions are of variable length, and terminate
with an expression-end control byte (see "Expression Evalua-
tion" in this appendix). An expression is evaluated by the ad-
dition or subtraction of values specified by the expression.

Since the loader must derive values for the origin and start-
ing address of a program, these also require definition.

Byte O

Control byte
0 0 0 0 0 i 0 0
0 1 2 3 4 5 6 7

This item sets the loader's load-location counter to the

Byte 0 value designated by the expression immediately following

the origin control byte. This expression must not contain
Control byte any elements that cannot be evaluated by the loader (see

0 0 0 0 0 1 1 0 "Expression Evaluation" which follows).

0 ! 2 3 4 3 6 7 Forward Reference Definition

Byte 1 Byte O

Name length, in bytes (K) Control byte

0 0 0 0 1 0 0

0 7 1 2 3 4 5 6 7
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Byte 1 Byte 2
T First byte of reference number T Second Vb”y"e of name numberf
Byte 2
e e g This item defines the value (expression) for an external
Second byte of reference number definition name. The name number refers to a previously
— - - declared definition name, The referenced expression is
0o ' 7 the one immediately following the name number,

This item defines the value (expression) for a forward refer~
ence, The referenced expression is the one immediately
following byte 2 of this load item, and must not contgin
any elements that cannot be evaluated by the loader (see
“Expression Evaluation" which follows).

Forwqgkeference Deﬁnitign and Hold

Byte ¢}

Mk _Control byte B ]
0 0 0 1 0 (
T T 5 s e
Byte 1
- First byte of reference number
0 7
Byte 2

Second byte of reference number

This item defines the value (expression) for a forward refer-
ence and notifies the loader that this value is to be retained
in the loader's symbol table until the module end is encoun-
tered. The referenced expression is the one immediately
following the name nymber. It may contgin values that have
not been defined previously, but all such values must be
available to the loader prior to the module end,

After generating this load item, the processor need not retain
the value for the forward reference, since that responsibility
is then assumed by the loader. However, the processor must
retain the symbolic name and forward reference number
assigned to the forward reference (until module end).

External Definition

Define Start

Byte 0

] 7 Conf}gl byte

5 5 Ao I M
o 1 2 3 4 5 6 7

This item defines the starting address (expression) to be used
ot the completion of loading, The referenced expression is
the one immediately following the contraol byte,

EXPRESSION EVALUATION
A processor must generate an object language expression
whenever it needs to communicate to the loader one of
the following:
1. A program load origin.
2. A program starting address.
3. An external definition value.
4. A forward reference value.
5. A field definition value.
Such expressions may include sums and differences of con-

stants, addresses, and external or forward reference values
that, when defined, will themselvesbe constants or addresses.

After initiation of the expression mode, by the use of a con-
trol byte designating one of the five items described above,
the value of an expression is expressed as follows:

1. An address value is represented by an offset from the
control section base plus the value of the control sec~

"If the module has fewer than 256 previously assigned name

Byte O
Control byte
0 0 0 0 1 0 1
1 2 3 4 5 6 tion hase,
Byte 1
First byte of name number
0 7
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numbers, this byte is absent,



2. The value of a constant is added to the accumulated
sum by generating an Add Constant (see below) control
byte followed by the value, right-justified in four
bytes.

The offset from the control section base is given as a

constant representing the number of units of displace-
ment from the control section base, at the resolution

of the address of the item. That is, a word address

would have its constant portion expressed as a count
of the number of words offset from the base, while the
constant portion of a byte address would be expressed
as the number of bytes offset from the base.

The control sectionbase value is accumulated by means
of an Add Value of Declaration (see below)or Subtract
Value of Declaration load item specifying the desired
resolution and the declaration number of the control
section base. The loader adjusts the base value to the
specified address resolutionbefore adding it to the cur-
rent partial sum for the expression.

In the case of an absolute address, an Add Absolute
Section (see below) or Subtract Absolute Section con-
trol byte must be includedin the expression fo identify
the value as an address and to specify its resolution.

3. An external definition of forward reference value is
included in an expression by means of a load item add-
ing or subtracting the appropriate declaration or for-
ward reference value. If the value is an address,
the resolution specified in the control byte is used to
align the value before adding it to the current partial
sum for the expression. If the value is a constant, no
alignment is necessary.

Expressions are not evaluated by the loader until all re-
quired values are available. In evaluating an expression,
the loader maintains a count of the number of values added
or subtracted at each of the four possible resolutions. A
separate counter is used for each resolution, and each
counter is incremented or decremented by 1 whenever a
value of the corresponding resolution is added to or sub-
tracted from the loader's expression accumulator. The final
accumulated sum is a constant, rather than an address
value, if the final count in all four counters is equal to O.
If the final count in one (and only one)of the four counters
is equal to +1 or =1, the accumulated sum is a “simple ad-
ress " having the resolution of the nonzero counter. If
more than one of the four counters hava a nonzero final
count, the accumulated sum is termed a "mixed-resolution
expression” and is treated as a constant rather than an
address.

The resolution of a simple address may be altered by.
means of a Change Expression Resolution (see below)

control byte. However, if the current partial sum is
either a constant or a mixed-resolution value when the

Change Expression Resolution control byte occurs, then
the expression resolution is unaffected.

Note that the expression for a program load origin or
starting address must resolve to a simple address, and the
single nonzero resolution counter must have a final count
of +1 when such expressions are evaluated.

In converting a byte address to a word address, the two least
significant bits of the address are truncated. Thus, if the
resulting word address is later changed back to byte resolu-
tion, the referenced byte location will then be the first byte
(byte 0) of the word.

After an expression has been evaluated, its final value is
associated with the appropriate load item.

In the following diagrams of load item formats, RR refers to
the address resolution code. The meaning of this code is
given in the table below.

RR Address Resolution
00 Byte

01 Halfword

10 Word

1 Doubleword

The load item discussed in this appendix, "Expression
Evaluation", may appear only in expressions.

Add Constant

Byte O
Control byte
0 0 0 0 0 0 0 1
1 2 3 4 5 6 7
Byte 1
First byte of constant
0 7
Byte 2
Second byte of constant
0 7
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Byte 3

Third byte of constant

Byte 4

Fourth byte of constant

0 7
This item causes the specified four-byte constant to be added
to the loader's expression accumulator. Negative constants

are represented in two's complement form,

Add Absolute Section

Byte 0
Control byte
0 1 i 0 1 R R
1 2 3 4 5 6 7

This item identifies the associated value (expression) as o
positive absolute address. The address resolution code, RR,
designates the desired resolution.

Subtract Absolute Section

Byte O
Control byte
0 1 1 1 0 R R
1 2 3 4 5 6 7

This item identifies the associated value (expression) as a
negative absolute address. The address resolution code,
RR, designates the desired resolution.

Add Value of Declaration

Byte O
Control byte
0 0 1 0 0 0 R
0 1 2 3 4 5 6 7
Byte 1
First byte of name number
0 7
Byte 2
Second byte of name number'

0 7

tlf the module has fewer than 256 previously assigned name
numbers, this byte is absent.
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This item causes the value of the specified declaration tobe
added to the loader's expression accumulator, The address
resolution code, RR, designates the desired resolution, and
the name number refers to a previously declared definition
name that is to be associated with the first location of the
allocated section.

One such item must appear in each expression for a reloca-
table address occurring within a control section, adding the
value of the specified control section declaration (i.e.,
adding the byte address of the first location of the control
section),

Add Value of Forward Reference

Byte 0
Control byte
0 0 1 0 0 1 R
0 1 2 3 4 5 6 7
Byte 1
First byte of forward reference number

0 7
Byte 2

Second byte of forward reference number
0 7

This item causes the value of the specified forward reference
to be added to the loader's expression accumulator. The
address resolution code, RR, designates the desired resolu-
tion, and the designated forward reference must not have
been defined previously.

Subtract Value of Declaration

Byte O
Control byte

0 1 0 1 0 R R

1 2 3 4 5 6 7
Byte 1

First byte of name number
0 7
Byte 2
Second byte of name number!

This item causes the value of the specified declaration to
be subtracted from the loader's expression accumulator.
The address resolution code, RR, designates the desired
resolution, and the name number refers to a previously de-
clared definition name that is to be associated with the
first location of the allocated section,



Subtract Value of Forward Reference

Byte O
Control byte
0 0 1 0 1 1 R R
0 1 2 3 4 5 6 7
Byte 1
First byte of forward reference number
0 7
Byte 2

Second byte of forward reference number

0 7

This item causes the value of the specified forward reference
to be subtracted from the loader's expression accumulator.
The address resolution code, RR, designates the desired reso-
lution, and the designated forward reference must not have
been defined previously.

Change Expression Resolution

Byte O
Control byte
0 0 1 1 0 0 R R
0 i 2 3 4 5 6 7

This item causes the address resolution in the expression to
be changed to that designated by RR.

Expression End

Byte O

Control byte
0 0 0 0 0 0 1
0 1 2 3 4 5 6

This item identifies the end of an expression (the value of
which is contained in the loader's expression accumulator).

FORMATION OF INTERNAL SYMBOL TABLES -

The three object code control bytes described below are re-
quired to supply the information necessary in the formation
of Internal Symbol Tables.

In the following diagrams of load item formats, Type refers
to the symbol types supplied by the object language and
maintained in the symbol table. IR refers to the internal
resolution code. Type and resolution are meaningful only
when the value of a symbol is an address. In this case, it
is highly likely that the processor knows the type of value
that is in the associated memory location, and the type field
identifies it. The resolution field indicates the resolution
of the location counter at the time the symbol was defined.
The following tables summarize the combinations of value
and meaning.

Symbol Types

Type Meaning of 5-Bit Code

00000 Instruction

00001 Integer

00010 Short iloating point

00011 Long floating point

00110 Hexodecimal (also for packed decimal)
00111 EBCDIC text (also for unpacked decimal)
01001 Integer array

01010 Short floating-point array

01011 Long floating-complex array

01000 Logical array

10000 Undefined symbol

Internal Resolution

IR Address Resolution
000 Byte

001 Halfword

010 Word

on Doubleword

100 Constant

Type Information for External Symbol

Byte O

Control byte
0 0 0 ] 0 0 0 1

1 2 3 4 5 6 7
Byte 1
Type field IR field

0 4 5 7
Byte 2

Name number
0 7

Byte 3 (if required)

Name number (continued)

0 7

This item provides type information for external symbols.
The Type and IR fields are defined above. The name
number field consists of one or two bytes (depending on the
current declaration count) which specifies the declaration
number of the external definition.

Type and EBCDIC for Internal Symbol

Byte O

Control byte
0 0 0 ] 0 0 1 0
0 1 2 3 4 5 6 7
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Byte | LOADING
Type field | IR field Load Absolute
0 4 5 7 Byte O
Byte 2 Control byte
Length of name (EBCDIC characters) 0 1 0 0 N N N N
0 1 2 3 4 5 6 7
0 7
Byte 3 Byte 1
First byte of name in EBCDIC First byte to be loaded
0 7 0 7
Byte n
Last byte of name in EBCDIC Byte NNNN
' Last byte to be loaded
0 7
Byten+1,... 0 7
Expression defining value of internal symbol This item causes the next NNNN bytes to be loaded abso-
lutely (NNNN is expressed in natural binary form, except
0 7 that 0000 is interpreted as 16 rather than 0). The load loca-

This item supplies type and EBCDIC foran internal symbol . The
load items for Type and IR are as above . Length of name speci-

fies the length of the EBCDIC name in characters. Thename, in
EBCDIC, isspecified in the required number of bytes, followed

by the expression defining the internal symbol.

EBCDIC for an Undefined Symbol

tion counter is advanced appropriately.

Load Relocatable (Long Form)

Byte O
Byte 0 Control byte
Control byte 0 1 0 1 Q C R R
0 0 0 ! 0 0 ! ‘ 0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
Byte | Byte |
Length of name (EBCDIC characters) | First byte of name number
0 7 0 7
Byte 2 Byte 2
First byte of name in EBCDIC Second byte of name number!
Byte n
Thisitem causes afour-byte word (immediately following this
Last byte of name in EBCDIC load item) to be loaded, and relocates the address field
according to the address resolution code, RR. Control bit
0 7 C designates whether relocation is to be relative to a for-

Byten+ 1, n+ 2

Two bytes of symbol associated forward reference number

0 7

This item is used to associate a symbol with a forward reference..
The length of name and name in EBCDIC are the sameas in the
above item. The last two bytes specify the forward reference
number with which the above symbol is to be associated.
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ward reference (C = 1) or relative to a declaration (C = 0).
Control bit Q designates whether a 1-byte (Q = 1) or a
2-byte (Q = 0) name number follows the control byte of
this load item.

"If the module has fewer than 256 previously assigned name
numbers, this byte is absent,



If relocation is to be relative to a forward reference, the

forward reference must not have been defined previously.

When this load item is encountered by the loader, the load
location counter can be aligned with a word boundary by
loading the appropriate number of bytes containing all
zeros (e.g., by means of a load absolute item).

Load Relocatable (Short Form)

Byte O
Control byte
1 C D D D D D D
0 1 2 3 4 5

This item causes a four-byte word (immediately following
this load item)to be loaded, and relocates the address field
(word resolution). Control bitC designates whether reloca~-
tion is to be relative to a forward reference (C=1) or rela-
tive to a declaration (C=0). The binary number DDDDDD
is the forward reference number or declaration number by
which relocation is to be accomplished.

If relocation is to be relative to a forward reference, the
forward reference must not have been defined previously.
When this load item is encountered by the loader, the load
location counter must be on a word boundary (see "Load
Relocatable (Long Form)", above).

Repeat Load

Byte O
Control byte
0 0 0 0 1 1 | |
0 1 2 3 4 5 6 7
Byte 1
First byte of repeat count
0 7
Byte 2
Second byte of repeat count
0 7

This item causes the loader to repeat (i.e., perform) the

subsequent load item a specified number of times, The
repeat count must be greater than 0, and the load item to
be repeated must follow the repeat load item immediately.

Define Field

Byte O
Control byte
0 0 0 0 0 1 1 1
1 2 3 4 5 6 7

Byte 1
Field location constant, in bits (K)
0 7
Byte 2
Field length, in bits (L) L
0 7

This item defines a value (expression) to be added to ¢ field
in previously loaded information. The field is of length L
(1 = L = 255) and terminates in bit position T, where:

T = current load bit position =256 +K,

The field location constant, K, may have any value from
1 to 255. The expression to be added to the specified

field is the one immediately following byte 2 of this load
item.

MISCELLANEOUS LOAD ITEMS

Padding
Byte O
Control byte
0 0 0 0 0 0 0 0
0 1 2 3 4 5 6 7

Padding bytes are ignored by the loader. The object lan-
guage allows padding as a convenience for processors.

Module End

Byte O
Control byte
0 0 0 0 ] 1 1 0
0 I 2 3 4 5 6 7
Byte 1
Severity level
0 0 0 0 E E E E
0 1 2 3 4 5 6 7

This item identifies the end of the object module. The
value EEEE is the error severity level assigned to the
module by the processor.

OBJECT MODULE EXAMPLE

The following example shows the correspondence between
the statements of a Meta=-Symbo! source program and the
string of object bytes output for that program by the assem-
bler. The program, listed below, has no significance other
than illustrating typical object code sequences.

Appendix D 289



Example

1

O W N

O 0 N O

10
11
12
13
14
15
16
17
18
19
20
21
22

00000
000C8
000C8

000C9

000CA

000C8

000CC

000CD

000CE
000CF

000D0

000C8

22000000

32000000

50000000

69200000

20000001
680000CA
68000000
0001
00000003
00000004
224FFFFF

N

>

ALPHA

AA

KON

CNT
BB

DEF

REF
CSECT
ORG
LI, CNT

LW,R

AH,R

BCS, 2

Al, CNT

DATA, 2

EQU

EQU
LI, CNT

END

AA,BB,CC CC IS UNDEFINED BUT CAUSES NO

RZ, RTN

200
0

RZ

KON

B8

RPT
RTN

-1

AA

ERROR

EXTERNAL REFERENCES DECLARED
DEFINE CONTROL SECTION ALPHA
DEFINE ORGIN

DEFINES EXTERNAL AA; CNT IS A
FWD REF

(R IS A FORWARD REFERENCE;

4 RZ IS AN EXTERNAL REFERENCE, AS
| DECLARED IN LINE 2

[ DEFINES RPT; R AND KON ARE

| FORWARD REFERENCES

[ BB IS AN EXTERNAL DEFINITION
| USED AS A FORWARD REFERENCE
CNT IS A FORWARD REFERENCE
RPT IS A BACKWARD REFERENCE
RTN IS AN EXTERNAL REFERENCE
DEFINES KON

DEFINES R

DEFINES CNT

DEFINES EXTERNAL BB THAT HAS
ALSO BEEN USED AS A FORWARD
REFERENCE

END OF PROGRAM

CONTROL BYTES (In Binary)

Record type: not last, Mode binary, Format: object language.

0302C1C1 (hexadecimal code comprising the load item)

Declare external definition name (2 bytes) Name: AA

Declare external definition name (2 bytes) Name: BB

Declaration number: 2

Declare external definition name (2 bytes) Name: CC

Declare primary reference name (2 bytes) Name RZ

Declaration number: 4

Declare primary reference name (3 bytes) Name: RTN

Begin Record Record number: 0
00111100
00000000 Sequence number 0
01100011 Checksum: 99
01101100 Record size: 108
00000011

0302C2C2
00000011

0302C3C3
00000011

0502D9E?
00000101

0503D%E3DS
00000101
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Declaration number: 1

Declaration number: 3 J

Declaration number:

Record control
information not
part of load item

3 Source Line |

p Source Line 2

19,1




Begin Record Record number: O

0A010100000320200002 )
00001010 )} Define external definition
Number 1 N
00000001 {  Add constant: 800 X'320' > Source Line 5
00100000 Add value of declaration (byte resolution)
Number 0
00000010 }  Expression end J
. 040 100000320200002 R
00000100 Origin
00000001 Add constant: 800 X'320'
00100000 b Add value of declaration (byte resolution) b Source Line 4
Number 0
00000010 J  Expression end )
4422000000 )
01000100 Load absolute the following 4 bytes: X'22000000'
07EB04246000002
00000111 Define field
Field location constant: 235 bits > Source Line 5

Field length: 4 bits
Add the following expression to the above field:

00100110 Add value of forward reference (word resolution)
» Number O
00000010 Expression end J
8432000000 )
10000100 Load relocatable (short form), Relocate address field (word resolution)

Relative to declaration number 4

The following 4 bytes: X'32000000'

07EB0426000602
- 00000111 Define field > Source Line 6
Field location constant: 235 bits

Field length: 4 bits

Add the following expression to the above field:

00100110 Add value of forward reference (word resolution)
Number 6
00000010 Expression end )
CC50000000 )
11001100 Load relocatable (short form). Relocate address field (word resolution)
Relative to forward reference number 12
The following 4 bytes: X'50000000'
07EB0426000602
06G0G01i1 Define field \ Source Line 9
Field location constant: 235  bits
Field length: 4 bits
Add the following expression to the above field:
00100110 Add value of forward reference (word resolution)
Number 6
00000010 Expression end J

No object code is generated for source lines 3 (define control section) or 4 (define origin) at the time they are encountered.
The control section is declared at the end of the program after Symbol has determined the number of bytes the program requires.
The origin definition is generated prior to the first instruction.
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Begin Record

Record number: 0

11010010

01000100

00000111

00100110

00000010

10000000

10000101

00001000

Begin Record

0269200000

Load relocatable (short form), Relocate address field (word resolution)
Relative to forward reference number 18

The following 4 bytes: X'69200000'

4420000001
Load absolute the following 4 bytes: X'20000001"

07EB0426000002

Define field

Field location constant: 235 bits

Field length: 4 bits

Add the following expression to the above field:
Add value of forward reference (word resolution)
Number 0

Expression end

80680000CA
Load relocatable (short form). Relocate oddress field (word resolution)

Relative to declaration number O
The following 4 bytes: X'680000CA'

8568000000

Load relocatable (short form). Relocate address field (word resolution)
Relative to declaration number 5

The following 4 bytes: X'68000000'

08

Define forward reference (continued in record 1)

Record number:1

00011100
00000001
11101100
01010001

00000001
00100000

00000010

01000010

00001000
00000001
00000010
00001000

00000001
00000010

Record type: last, Mode: binary, Format: object language.
Sequence number 1

Checksum: 236

Record size: 81

000C010000033C200002 (continued from record 0)
Number 12

Add constant: 828 X'33C'

Add value of declaration (byte resolution)
Number 0

Expression end

42001
Load absolute the following 2 bytes: X'0001"

080006010000000302
Define forward reference
Number 6

Add constant: 3 X'3'
Expression end

080000010000000402
Define forward reference
Number 0

Add constant: 4 X'4'
Expression end
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Saurce Line 11

Source Line 13

Source Line 14

Source Line 15

Source Line 16

Record Control
Information

Source Line 16

Source Line 17

Source Line 18



Begin Record Record number: 1

00001111

01000001

00001000

00000001

00000010

00001010

00000001

00100000

00000010

01000100

00001101
00000001
00100000

00000010

00001011

00001110

0F00024100

Repeat load

Repeat count: 2

Load absolute the following 1 bytes: X'00'

0800120100000340200002

Define forward reference

Number 18

Add constant: 832 X'340'

Add value of declaration (byte resolution)
Number 0

Expression end

0A020100000340200002

Define external definition

Number 2

Add constant: 832  X'340'

Add value of declaration (byte resolution)
Number 0

Expression end

44224FFFFF

Load absolute the following 4 bytes: X'224FFFFF'

0D0100000320200002

Define start

Add constant: 800 X'320'

Add value of declaration (byte resolution)
Number O

Expression end

08000344

Declare standard control section declaration number: 0
Access code: Full access. Size 836 X'344'

0E0O0

Module end

Severity level: X'0'

A table summarizing control byte codes for object language load items is given below.

>

Advance to Word
Boundary

Source Line 19

Source Line 22

Type of Load Item

©C O O O O O O O O o o

Object Code Control Byte
0 0o 0 0 0 O
0 0 0 O 1
0 0 0 0 1 O
0o 0 0 0 1 1
0 0o 0o 1 0 O
0 0 0 1 0 1
o 0 0o 1 1 O
o 0o o 1 1 1
o o 1 0 0 O
0o 0 1 0 o0 1
0o 0o 1 0 1 0

O O O O © O O o ©o o o

Padding

Add constant

Expression end

Declare external definition name
Origin

Declare primary reference name
Declare secondary reference nome
Define field

Define forward reference

Declare dummy section

Define external definition
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Qwéaiecf Code Cor;mf Byte

‘ Typ4ev of Load Ihim

0 0 0o 1 0
e 0 0 0 1 1
¢ 0 0 0 v 1
e 0 0 0 1V 1
0 0 0 0 1 1
e 0 0 1 0 O
6 0 0 1 0 0
g 0 0 1V 0 O
g 0 0 1 0 O
@ 0 0 1 1 1
0 0 1 0 0 O
8 0 1 0 0 1
6 0 1 0 1 0
o 0 1 0 1 1
6 0 1 1 0 o0
6 0 1 1 0 1
0 0 1 1 1 o
01 0 0 N N
0 ' 01 Q C
i ¢ b D D D

—

O ® F X ®W W W ® W™ ™

D ® F ™ WPV PP D®EHO —-O —~ O - O - O -

Declare standard control section

Declare nonstandard control section

Define start

Module end

Repeat load

Define forward reference and hold

Provide type information for external symbol
Provide type and EBCDIC for internal symbol
EBCDIC and forward reference number for undefined symbol
Declare page boundary control section

Add value of declaration

Add valye of forward reference

Subtract value of declaration

Subtract value of forward reference

Change expression reselution

Add absolute section

Subtract absolute section

Load absolute

Load relocatable (long form)

" Load relocatable (short form)
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APPENDIX E. SIGMA STANDARD COMPRESSED LANGUAGE

The Sigma Standard Compressed Language is used to repre-

sent source EBCDIC information in a highly compressed form.

Meta-Symbol (along with several of the utility programs)
accepts this form as input or output, will accept updates to
the compressed input and will regenerate source when re-
quested. No information is destroyed in the compression or
decompression.

Records may not exceed 108 bytes in length. Compressed

records are punched in the binary mode when represented

on card media. Therefore, on cards, columns 73 through

80 are not used and are available for comment or identifi-
cation information.

The first four bytes of each record are for checking purposes.
They are as fol lows:

Byte 1 Identification (00L11000) L =1 for each record
except the last record, in which case L=0.

Byte 2  Sequence number (0 to 255 and recycles).

Byte 3 Checksum which is the least significant 8 bits
of the sum of all bytes in the record except
the checksum byte itself. Carries out of the
most significant bit are ignored. If the
checksum byte is all 1's, do not checksum
the record.

Byte 4  Number of bytes comprising record including
the checking bytes (< 108)

The rest of the record consists of a string of 6-bit and 8-bit
items. Any partial item at the end of a record is ignored.

The following six-bit items (decimal number assigned) com-
prise the string control:

Item Function Item Function
0 Ignore 32 O
1 Not currently assigned 33 P
2 End of line 34 Q
3 End of file 35 R
4 Use 8-bit character that follows' 36 S
5 Use n+1 blanks (next 6-bit item is n) 37 T
6 Use n+ 65 blanks (next é-bit item is n) 38 U
7 Blank 39 \%
8 0 40 w
9 1 41 X

10 2 42 Y
11 3 43 Z
12 4 44 .
13 5 45 <
14 6 46 (
15 7 47 +
16 8 48 I
17 9 49 &
18 A 50 $
19 B 51 *

20 C 52 )

21 D 53 ;

22 E 54 —

23 F 55 -

24 G 56 /

25 H 57 ,

26 1 58 %

27 J 59 —

28 K 60 >

29 L 61 :

30 M 62 '

31 N 63 =

fEighi‘-bit characters are in uncompressed EBCDIC format (e.g., 1@% 7).
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INDEX

Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in

numerical sequence.

* command, Analyze, 131

! command, Analyze, 131

? command, DRSP, 167

1400 Series Simulator, 12

2741, substitutions for nonexistent characters, 276

A

accounting, 43
accounting charges, 44
accounting log format, 44
accounting output, 44
accounting routines, installation, 43
ADD command,
Control, 60
STATS, 89
ALL command, Analyze, 128
Anclyze, 127,11
batch mode, 127
command summary, 160
commands, 127
*, 131
1, 131
ALL, 128
BF, 132
CLOSE, 133
COMPARE, 131
DELTA, 132
DISPLAY, 128
DUMP, 133
END, 133
HELP, 133
INPUT, 128
line feed, 131
loc, 128
loc=value, 131
locl, loc2, 131
LP, 132
MAP, 131
MONITOR, 131
NODELTA, 132
PRINT, 132
ROWS, 132
RUN, 128
SEARCH, 132
SMASK, 132
SYMBOLS, 133
uc, 132
UNMAP, 131
displays,
ALLYCAT buffer adjustment tables, 142
AVR tables, 149
channel information table, 145

COC tables, 147

core error log buffers, 150
CPOOLS and corresponding SPOOLS, 151
current user's AJIT, 154
current user's context area, 155
current user's JIT, 152
current user's physical pages, 155
current user's TSTACK, 153
device control tables, 145
free queue entries, 144
1/0O channel and device states, 143
incore user's core, 159
inswap and outswap user's core, 159
I0Q tables, 146
monitor free page chain, 140
monitor JIT, 152
monitor root, 156
partition tables, 138
patch file, 157
physical memory allocation, 142
processor page chain, 142
processor tables, 139
RBBAT recovery file, 156
registers, 134
resource allocation tables, 148
swap tables, 137
symbiont tables, 150
symbol map, 159
trap and interrupt, 235
trap page, 136
unallocated pages, 143
user identification, 157
user page chain, 141
user state chains, 137
user tables, 136
ghost mode, 127
messages, 160
on-line mode, 127
output, 133
ANLZ (see Analyze)
ANS COBOL, 8
ANS tape, xii
ANSCII, 269,267,274
APL, 9
application processors, 12
auto=call processor, xii
automatic recovery, 22

BASIC, 8

batch job, xii

batch processing, 1

Batch processor, 11

BF command, Analyze, 132
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binary input, xii
:BLIMIT command, PASS2, 232
booting from disk, 266
bootstrap 1/0 error recovery, 266
bootstrap operations, 264, 260
BREAK command,

Control, 67,69

STATS, 90
BUILD command,

RATES, 49

STATS, 89

c

CcCL 5
CCl scan, 114
:CHAN command, PASS2, 225
channel designation codes, 278
character sets, 267
charge class, xii
charge rate table, xii
CIRC, 13
CLEAR command, Control, 67
CLOSE command, Analyze, 133
COBOL, 8
COBOL On-~Line Debugger, 10
:COC command, PASS2, 234
codes, 267
command processor programming, 116
command processors, 4
command summaries,

Analyze, 160

Control, 69

DRSP, 167

ERR:LIST, 176

RATES, 51

STATS, 91

Super, 36
COMPARE command, Analyze, 131
compressed language, 295
compute time, xii
concatenation, xii
conditional patch control commands, 263
configuration guidelines, 212
configurations

minimal, 213

typical, 214
conflicting reference, xii
control codes, 267
control command, xii
Control Command Interpreter, 5
CONTROL command, Control, 61
CONTROL! command,

Control, 61

STATS, 90
control message, xii
control parameter, 53, xii
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Control processor, 53,5,24,25
command summary, 69
commands, 59
ADD, 60
BREAK, 67,69
CLEAR, 67
CONTROL, 61
CONTROL!, 61
DISPLAY n, 65
DROP, 60
END, 67,69
LIST, 60
n attribute, 66
n attribute=number, 66
name, 61
name=number, 61
PARTITION, 65
PROCEED, 69
QUIT, 69
STORE, 66
TIME, 69

error messages, 69

sample command sequence, 69

cooperative, xii

core memory requirements, 212

CP-V configuration guidelines, 212

CP=V services, 1

crash analysis, 23

CREATE command, Super, 26

current value, 53 “

data control block (see DCB)
DCB, 111, xii
DCB, diagnostic, 200
DEF processor, 256
commands,
:DELETE, 257
:IGNORE, 257
:INCLUDE, 256
:WRITE, 257
END, 257
examples, 257
messages, 257
DEFAULT command, Super, 29
DEFCOM, 1
DELETE command, DRSP, 166
:DELETE command, DEF processor, 257
Delta, 10
DELTA command, Anclyze, 132
Delta format patches, 260
DEVDMP, 124,7
device designation codes, 278
device names, 278
Device Save/Restore processor, 7
device type codes, 278
device, standard defaults, 228
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:DEVICE command, PASS2, 225
diagnostic DCB, 200

diagnostics (see on-line peripheral diagnostic facilities)

DISPLAY command
Analyze, 128
STATS, 90
SYSCON, 192
display items, 53
DISPLAY n command, Control, 65
DROP command,
Control, 60
STATS, 89
DRSP, 165
commands,
?, 167
DELETE, 166
END, 167
ENTER, 165
LIST, 166
LISTALL, 166
REPLACE, 166
command summary, 167
error messages, 167
limitations and restrictions, 167
DUMP command, Analyze, 133

Dynamic Replacement of Shared Processors (see DRSP)

E

EASY, 5
EBCDIC, 268,267
Edit, 11
EDMS, 12
:ELIMIT command, PASS2, 232
END command
DEF processor, 257
Analyze, 133
Control, 69,67
DRSP, 167
ERR:LIST, 175
RATES, 51
STATS, 91
Super, 36
SYSCON, 194
ENTER command, DRSP, 165
ERR:FIL, 177
ERR:LIST, 174, 6
command summary, 176
commands,
END, 175
HELP, 175
LIST, 174
ERR:SUM, 175,6
ERRFILE, 174
ERRFILE formats, 177
bad granule release, 187
configuration record, 186
correctable seek error, 185

device error, 183
duplicate entries, 186
enqueue table overflow, 188
errlog record length error, 181
file inconsistency error, 185
hardware errors, 184
/O activity count, 188
illegal entry type, 182
incorrect time, 182
lost entry indicator, 186
memory fault interrupt, 182
memory parity secondary record, 188
MFI primary record, 188
operator message, 187
partitioned resource, 188
power on, 186
processor fault interrupt, 182
read error, 181
returned resource, 188
secondary records for device errors, 184
Sigma 9 instruction exception, 186
S10 failure, 182
software-detected symbiont inconsistencies, 185
system identification, 187
system startup, 184
time out, 183
time stamp, 187
unexpected interrupt, 183
watchdog timer, 185
ERRMSG, 172
error and failure logging, 22
error detection and recovery, 21
error log
analysis, 22
display, 174
reading, 189
writing, 189
error message file, 172
error messages
Analyze, 160
Control, 69
DEF, 257
DRSP, 167
ERR:LIST, 176
ERR:SUM, 176
GENMD, 263
LOCCT, 252
PASSO, 266
PASS2, 240
PASS3, 254
RATES, 51
STATS, 91
Summary, 105
Super, 36
SYSCON, 196
error record terminology, 178
error records, 177
execution control processors, 10
external reference, xii
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F

FAST command, Super, 30
Fast Save processor (see FSAVE)
:FAUTH command, PASS2, 239
FDP, 10
FILE command, STATS, 90
file extension, 116, xii
file identification, 112
file maintenance, 22
file maintenance processors,
DEVDMP, 124
exceptional procedures, 125
FILL, 123
FRES, 123
FSAVE, 123
GAC, 124
HGPRECON, 123
PACKRECON, 122
recommended usage, 124
File Restore processor (see FRES)
file storage requirements, 212
file system maintenance, 123
files, restoring, 124
files, saving, 124
FILL processor, 123,5
fixed monitor locations, 109
FLAG, 8
FORTRAN, 7
FORTRAN Debug Package, 10
FORTRAN Load and Go processor, 8
FPT, xii
FRES, 123,6
:FRGD command, PASS2, 239
FSAVE, 123,6

function parameter table, xii

G

GAC, 124,6
:GENDCB command, 262
General Purpose Discrete Simulator, 13
GENMD
commands
GENMD, 262
LIsT[D], 262
error messages, 263
patches, 262
ghost job, initiating, 190
ghost jobs, xii
:GLIMIT command, PASS2, 232
global symbol, xii
GO file, xii
GPDS, 13
granule, xii
granule accounting, 125
Granule Accounting Cleanup processor (see GAC)
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handler entry points, 226
hardware error log display, 174
hardware=-error diagnostic CALs, 189
access directly for diagnostics, 190
initiate ghost job, 190
read error log, 189
write error log, 189
HELP command
Analyze, 133
ERR:LIST, 175
STATS, 88
Summary, 96
HGPRECON, 123

1/O scheduling, 19

:IGNORE command, DEF processor, 257
:IMC command, PASS2, 232

:INCLUDE command, DEF processor, 256
INPUT command, Analyze, 128
interaction time, xii

:INTLB command, PASS2, 239

J

JIT, 109, xii

job information table, 109, xii
job resource attributes, 64
job step, xii

key, xii
key=in, xii

L

Label, 6
language processors, 7
:LDEV command, PASS2, 229
libraries, 118
library load module, xii
LIMIT control command, 25
limit management, 24
line feed command, Analyze, 131
Link, 10
linking loader, xii
LIST command,

Control, 60

DRSP, 166

ERR:LIST, 174

STATS, 89
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Summary, 96

Super, 29
LISTALL command, DRSP, 166
LISTDIR, 6
LM, xiii
Load, 10
load map, xiii
load module, xiii
loc command, Analyze, 128
loc=value command, Analyze, 131
locl, loc2 command, Analyze, 131
LOCCT, 251

examples, 251

messages, 252
log-on connection, 108
log~on controls, 26
logical device, xiii
logical device stream, xiii
LOGON/LOGOFF, 4
LP command, Analyze, 132

M:BLIST procedure, 202
M:DCLOSE procedure, 202
M:DDCB procedure, 200

M:DMQ@D procedure, 204
#4;DOPEN procedure, 201
M:LOCK procedure, 203

" M:MAP procedure, 204

M:SIO procedure, 203

Manage, 9 ;

MAP command, Analyze, 131
master system tape, 223

memory control, 110

memory layout, 19

memory management, 15
Meta-Symbol, 7

MODIFY command, Super, 28
MODNUM command, SYSCON, 193°
:MON command, PASS2, 235
monitor, 14, xiii

MONITOR command, Analyze, 131
monitor dump analysis program, 127
Multi-Batch Scheduler, 63

n attribute command, Control, 66

n attribute=number command, Control, 66
name command, Control, 61
name=number command, Control, 61
NODELTA command, Analyze, 133

object language, 279, xiii
object module, xiii
:OLIMIT command, PASS2, 232
on-line diagnostics and exercisers, 22
on=~line job, xiii
on-line peripheral diagnostic facilities, 199
abnormal codes and messages, 204
F:DIAG DDCB, 204
M:BLIST, 202
M:DCLOSE, 202
M:DDCB, 200
M:DMOD , 204
M:DOPEN, 201
M:DPART, 195
M:DRET, 196
M:LOCK, 203
M:MAP, 204
M:SIO, 203
restrictions, 199
operational labels, 277, xiii
:OPLBLT command, PASS2, 230
overlay loader, xiii
overlay program, xiii
overlay restrictions, 110

P

PACKRECON, 123,7
:PART command, PASS2, 238
partition attributes, 53
PARTITION command,
Control, 65
SYSCON, 193
partitions, 63
PASSO, 266
error messages, 266
PASS2, 225,24,25
commands, 221,225
:BLIMIT, 232
:CHAN, 225
:COC, 234
:DEVICE, 225
:ELIMIT, 232
:FAUTH, 239
:FRGD, 239
:GLIMIT, 232
:IMC, 232
:INTLB, 239
:LDEV, 229
:MON, 235
:OLIMIT, 232
:OPLBLT, 230
:PART, 238
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:RES, 231 R
:SDEVICE, 229
1SPROCS, 237 :RATE file, 44,50
control command sequence, 240 RATES processor, 44,5
load modules and files, 241 eommand summary, 51
messages, 240 commands
ovetlay structure, 240 BUILD, 49
PASS3, 253 END, 51
exatiples, 253 PRINT, 51
messdges, 254 error messages, 51
patch contrel eommands, conditional, 263 :RBLOG file, 26
patch deck structure, 260 read error log, 189
patch deck symbol table, 261 real-time processing, 2
pateh deck, cormment eards, 264 reconstruction, private volume, 125
patch file creation, 264 recovery, 22
patches, Delta format, 260 reentrant, xiii
patehing operations, 260 relative allocation, xiii
PCL, 11 relocatable object module, xiii
petipheral diagrestic facilities (see on=line peripheral remote processing, 2, 30, xiii
diaghostic facilities), 199 REMOVE command, Super, 30
performance control, 53 REPLACE command, DRSP, 166
performance measurements, 53 :RES command, PASS2, 231
Peripheral Coniversion Language, 11 resident program, xiii
peripheral equipment requirements; 213 resource management, 24
physical device, xiii response time, xiii
physical device names, 278 restoring files, 124
PRINT command, Analyze, 132 RETURN command, SYSCON, 193
PRINT eommand, RATES, 51 ROM, xiii
PROCEED e¢ommand ROWS command, Analyze, 132
STATS, 90 RUN command, Analyze, 128
Control, 69
processor managemerit, 19
processor, auto-call, xii S
processor, service, 11
processors, 4 saving a device, 125
application, 12 saving files, 124
command, 4 scheduler, xiii
execution control, 10 scheduler inputs, 15
language, 7 scheduler operation, 18
shared processor facilities, 108 scheduler output, 17
system management, 5 scheduler status queues, 17
user, 14 scheduling, 63,15
program product, xiii :SDEVICE command, PASS2, 229
prompt character, xiii SEARCH command, Analyze, 132
protective mode, xiii secondary storage, xiii
PSECT directive, 199 semi-protective mode, xiii
public libraries, 118, xiii service processors, 11
public programs, 108 session time, xiv

shared file use, 116

shared processor, xiv

shared processor facilities, 108
shared processor maintenance, 165
shared processors, standard, 238

Q shared programs, 108

siding, xiv

Sigma standard compressed language, 295
QUIT commands, Control, 69 Sigma standord object language, 279
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Simulation Language, 9
SL-1, 9
SMASK command, Analyze, 132
Sort/Merge, 12
source language, xiv
special code properties, 267
special shared processor, xiv
specific allocation, xiv
:SPROCS command, PASS2, 237
SR1-SR4, xiv
standard device type defaults, 228
static core module, xiv
STATS, 74,6,53
command summary, 91
commands,
ADD, 89
BREAK, 90
BUILD, 89
CONTROL!, 90
DISPLAY, 90
DROP, 89
END, 91
FILE, 90
HELP, 88
LIST, 89
PROCEED, %0
TIME, 90
displays,
BATCH, 82
CPU, 81
, 1/0, 84
ON-LINE, 83
PARAM, 78
PROC, 87
QUEUE, 85
SUMMARY, 80
SWAP, 88
SYSTEM, 86
TASK, 85
USERS, 83
error messages, 91
flags, 75
key concepts, 75
report format control, 75
sample sessions, 91
status queuves, 17
STORE command, Control, 66
stream~id, xiv
SUMFILE, 174,190
Summary, 95, 6,53
chronological summaries, 98
commands,
HELP, 96
LIST, 96
correlation analysis, 100
error messages, 105
interaction with, 98
interactive questions and statements, 105
sample sessions, 104

sort filter specification, 99
sorted averages, 100
sorted summaries, 99
tasks performed, 98
Super, 26,5, 24
batch operations, 36
command summary, 36
commands
CREATE, 26
DEFAULT, 29
END, 36
FAST, 30
LIST, 29
MODIFY, 28
REMOVE, 30
WORKSTATION, 30
X, 36
error messages, 36
swap hardware organization, 19
swap storage requirements, 212
swap-in, swap-out queves, 18
symbiont, xiv
Symbol Control processor, 11
symbolic input, xiv
symbolic name, xiv
symbols, 267
SYMBOLS command, Analyze, 133
SYMCON, 11
SYSCON, 192,6
commands
DISPLAY, 192
END, 194
MODNUM, 193
PARTITION, 193
RETURN, 193
messages, 196

procedures
M:DPART, 195
M:DRET, 196

sample session, 194
SYSGEN, 221,11, 24, 25, xiv

(see DEF processor),

(see LOCCT),

(see PASS2),

(see PASS3),

command formats, 223

examples, 259

on-line, 259

overview, 222

PCL, 223

target system parameters, 222
SYSTEM DIAG, 200
System Generation (see SYSGEN)
system integrity, 20
system library, xiv
system management facilities, 2
system management processors, 5
system overview, 4
system performance control, 53
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system procedures, 199
M:BLIST, 202
M:DCLOSE, 202
M:DDCB, 200
M:DMOD , 204
M:DOPEN, 201
M:LOCK, 203
M:MAP, 204
M:S$i0O, 203

system register, xiv

SYSTEM SIG7, 200

iSystem tape format, 260

T

‘tape, master system, 223
‘task control block, xiv
‘task turnaround time, xiv
TCB, xiv
TEL, 5
TEL scan, 113
Terminal Executive Language, 5
terminal 1/0, 114
terminal interaction concepts, 75
terminal requirements, 213
thinking and typing time, xiv
TIME command,
Control, 69
STATS, 90
time-sharing, 1
timing algorithms, 236
tuning a system, 53, xiv
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UC command, Analyze, 132
UNMAP command, Analyze, 131
unsatisfied reference, xiv

use accounting, 43

use distribution, xiv

use group, Xiv

. use item, xiv

user progessors, 14
user response time, xiv
user status queves, 17

:USERS file, 26

v

VOLINIT, 6

WORKSTATION command, Super, 30
write error log, 189
:WRITE command, DEF processor, 257

X

X command, Super, 36

Xerox ANS COBOL, 8

Xerox Extended FORTRAN 1V, 7
Xerox standard symbols and codes, 267



	00000
	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
	00010
	00011
	00012
	00013
	00014
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	247
	248
	249
	250
	251
	252
	253
	254
	255
	256
	257
	258
	259
	260
	261
	262
	263
	264
	265
	266
	267
	268
	269
	270
	271
	272
	273
	274
	275
	276
	277
	278
	279
	280
	281
	282
	283
	284
	285
	286
	287
	288
	289
	290
	291
	292
	293
	294
	295
	296
	297
	298
	299
	300
	301
	302
	303
	304

