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SECTION 1
INTRODUCTION

THE CMS CONCEPT

CMS (Computer Management System) software is a powerful set of software items designed to operate on
a number of different hardware products.

To the user of an individual hardware product running CMS software, there is a well-defined operator inter-
.face and set of programming languages. The importance of CMS is that the same user may use a different hard-
ware product running CMS software, and with the same languages. This portability eliminates major operator
retraining between different CMS products. It also allows freedom of interchange of programs between hardware
products, limited only by availability of hardware features. For example, a program may be developed and com-
piled on one system, and run on another. Also, because the compilers are also programs, there is portability
of compilers between hardware systems as well. Data files are similarly transferable from one system to another.
This portability is achieved by building on the ‘“‘soft machine” concept. Refer to figure 1-1.

SOURCE
PROGRAM
VY
COMPILER
\
OBJECT
CODE
PROGRAM
(S-CODE)
. / ~,
INTERPRETER < > INTERPRETER
A B
HARDWARE HARDWARE
A B
SOFT MACHINE A SOFT MACHINE B

Figure 1-1. CMS Portability
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The programmer writes a program in a high-level language. The CMS programming languages are:
COBOL
RPG (including RPGII)
MPL (CMS Message Processing Language)
NDL (Network Definition Language).

This program is writen in ‘source code‘. This is then input to one of the CMS compilers which converts it
to “object code” or “S-code”. This is the executable program. The “S-code” is similar in design to the “machine
code” of earlier generations of computer.

In earlier generations of computer this ‘ ‘S-code” would be executed by hard-wired instructions. With the ad-
vent of fast micro-processor computers, however, it is possible to build a set of micro-instructions which inter-
prets each “S-code” and executes it. The set of micro-instructions is therefore called an “interpreter”. The com-
bination of interpreter and micro-processor hardware is sometimes termed a ‘‘soft machine”.

Now as the “S-code” is independent of any particular hardware, it is possible (and has been achieved in CMS)
to build several soft machines which will execute a “object program” in a similar manner. Hence the CMS ob-
ject programs are portable across the different CMS machines.

These machines include:

B90
B 1800
B 1900

There are different CMS interpreters on each system. For example, on the B90 the interpreters are:

BILINTERPX
COBOLINTX
NDL.INTERPX

BILINTERPX is used to execute programs written in MPL and in BIL (an implementation language used
for compiler-writing which is so similar to MPL that they share the same S-code format). COBOLINTX is
used to execute programs written in COBOL and RPG (these two languages share the same S-code format).
NDL.INTERPX is used to interpret data communication controller programs written in NDL.

Certain common features needed in all programs (such as the handling of peripheral devices) have been collected
together into’ a Master Control Program (MCP). The MCP is a micro-code program and is therefore specifically
written for each hardware product. Thus there is a B90 MCP, a B 1800 MCP and a B 1900 MCP. The MCP also
controls the operator interface (which is standard across the CMS range) and mainhains overall control of the system,
providing complete resource management including multi-programming, I/O device handling and memory manage-
ment.

CMS software also provides a number of utility programs. As these are written in MPL, they also are portable
across the CMS range, limited only by hardware feature availability.

To cover the complete features of each CMS product line, certain aspects of the software are written for a

specific product. These additional features include important operational characteristics, and are described in
sections 8 through 10. Sections 2 through 7 of this manual cover items which are applicable to any CMS product.
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SOFTWARE RELEASE LEVELS

Each item on a CMS software release is identified by a three-part number, as follows:

X. XX. XX

‘ L— patch number
level number

mark number

The mark and level numbers constitute the release number. For example, the COBOL compiler 3.01.08 is
the COBOL compiler included in the 3.01 release of system software, with patch number 08.

Software items from different releases should not be used together. For example, an interpreter from release
3.01 should not be used with an MCP from release 3.00.

This book describes system software relative to the 3.02 release.

Software Patches

Within a particular release, patches to individual items may be issued. For example, an MCP identified by
3.01.12 contains certain improvements over an MCP identified by 3.01.11. A patch always increases the patch
number. It is always advisable to use the highest patch versions within any one release. All system software
items within a given release (mark and level numbers) may be used together, regardless of the patch number,
unless explicitly stated otherwise at the time of release of the item.

Certain items may be patched by the user. The details are machine-dependent and are described in the rele-
vent section (8 through 10).

SOFTWARE SUPPORT

Throughout this book, suggestions are made for corrective action where possible, following a particular output
message or symptom of failure. Sometimes the phrase “‘request technical assistance’ has been used. This should
be interpreted as a recommendation to contact your immediately higher support level if you are not sure of
what to do or do not feel justified in attempting further action without competent advice.

All problems with the system should be recorded. This is for two purposes: to report the problem; and to
avoid similar problems in the future. The report should contain the date and time and list the systems. As a
minimum it is recommended that the SPO hard-copy printout or SPO log is kept for future reference.

TO THE READER

This book is written as reference material. It is a guide to be consulted during operation of any CMS machine.

This book explains how to start and to stop the system software. As this is normally hardware-dependent,
the relevant section (8 through 10) should be consulted.

Once the system software has started (that is, the system is under MCP control), the operator may interface
with the MCP via the SPO (Supervisory Printout) device in order to execute programs. The type of device may
vary with the hardware product, but input and output messages are standardized.

Section 2 of this book explains some general terms which should be understood in order to make full use
of the CMS features. It explains how to cause programs to be executed. This section also explains how to read
the diagrams used throughout the book to describe the format of input messages and other details.

Details of input messages are given, in alphabetical order, in sections 3 and 4. The items in section 4 are

utility programs which are executed in the same manner as other programs. The items in section 3 are embedded
features in the MCP. Refer to section 2 for a fuller explanation.
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Sections 5 and 6 describe the sort/merge feature and the compilation feature respectively, and will be of spe-
cial interest to programmers. Section 5 includes a functional description of the sort/merge feature.

Section 7 lists the messages which may be output to the SPO by the system software during execution of
the system. As each message is identified on the SPO by a number, reference to this book can be made by
this number.

For other items such as hardware and system software failures, refer to the particular hardware section (8
through 10) for details.
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SECTION 2

BASIC CMS OPERATION

INTRODUCTION

All CMS operation has two basic principles: it is disk-based; and operator communication is with the MCP
by a SPO device. Other peripherals may be present, depending on the configuration. This section introduces
some basic principles which should be understood by all CMS operators. The material in this section is common

to all CMS products. Other details that are machine-dependent are given in the relevant section.

PERIPHERALS

Each peripheral is referenced by a three-character abbreviation, where the first two characters give the type
of peripheral and the third character refers to the particular peripheral by the letter A, B, and so on. For exam-
ple, LP is the abbreviation for a line printer, so the first line printer is referred to as LPA, and the second

is LPB.

The peripheral types are listed below:

2015228

AC - console with any output device
AM - any multi-function card unit

AP - any (serial or line) printer

AR - any card reader

AT - any magnetic tape

CP - any card punch

CT - cassette tape

DC - data communications controller
DF - fixed disk

DI - industry-compatible mini-disk (ICMD)
DK - disk cartridge (any type of speed)
DM - Burroughs super mini disk (BSMD and BSMDII)
DP - disk pack

KB - Keyboard

LP - line printer

MT - magnetic tape (reel)

M8 - 80-column multi-function card unit
M9 - 96-column multi-function card unit
PC - console with serial printer

P8 - 80-column card punch

P9 - 96-column card punch

R8 — 80-column card reader

R9 - 96-column card reader

RS - Reader Sorter

RT - Real Time Clock



SC - console with SELF-SCAN ® device
SD - Screen Display
SP - serial printer (on console)
sS - SELF-SCAN ® device
If the configuration contains more than one device of the same type, the designation (A, B, and so on) de-
pends on the location of the peripheral controller in the hardware. If there is only one dual-drive cartridge con-
troller, the upper drive is DKA and the lower drive is DKB. If there is only one dual-drive Burroughs super-

mini-disk controller (for example, on a small B 80 with in-built mini disk), the upper drive is DMA and the
lower drive is DMB.

The three-character references are used in all operator communication with the MCP (refer to section 3).

SYSTEM AND USER DISKS

The MCP resides on a disk unit. At warmstart time (when the system is started up and the MCP begins to
function) the MCP notes the disk containing the executing MCP code. This is called the ‘“system disk”.

During operation there is only one system disk. Other disks may contain a copy of the MCP code, but only
the disk from which the MCP is running is the system disk.

All other disks on the system during machine operation are called “user disks”.

There is one restriction on the portability of system disks between different CMS products. A system disk
may not be taken to a different CMS product and used there as a system disk. It may, however, be used on
the second system as a user disk. It may also be used on the first system as a user disk. User disks may always
be interchanged between different systems.

DISK FORMAT

A disk consists of one or more platters, one or both surfaces of which may be used to record data. The re-
cording area of disks is divided into the following physical items:

Track:

An area of one surface of a disk which is at the same distance from the center of the disk. The entire track
can be accessed without moving the position of the read/write head.

Sector:

The basic unit of disk address, size 180 bytes on all Burroughs disks, and 128 bytes on ICMD. A physical
read or write uses a complete sector. There are several additional bytes in each sector, used only by the hard-
ware and not accessible to user programs. The sector is also called a ‘“‘segment”.

Cylinder:
If there is more than one surface, each track at the same distance from the center makes a cylinder. The
entire cylinder may be accessed without altering the position of the read/write heads.

Figure 2-1 illustrates these terms.

Disk Initialization

Each disk must be initialized before use on a-CMS machine. Initialization creates correct sector addresses
throughout the disk recording surface, then writes certain data in the low-address part of the disk. The first
sector is numbered sector zero, and the first track is numbered track zero. A disk with a bad track cannot be
initialized. The method of initializing the disk is machine-dependent refer to the appropriate section.

Sector zero contains the disk label. This includes the name of the disk, or “disk-id”. Every disk has a disk-
name. This disk-name can be from one to seven characters, using the set A to Z, 0 to 9, and the dot (*.”)
and hyphen (“-7).

SELF-SCAN ® isa registered trademark of Burroughs Corporation.
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TOP VIEW :

ONE TRACK, MADE OF
SEVERAL SECTORS

ANOTHER TRACK, MADE OF THE
SAME NUMBER OF SECTORS

SIDE VIEW :

\1/ ONE CYLINDER

READ/
WRITE
HEADS

v
<> | <o |«

Figure 2-1. Physical Disk Structure

Disk Files

Information is stored on a disk in a “disk file”. There may be many files on one disk. Each file is referenced
by a “file name”. A file name can be from one to twelve characters, using the set A to Z, 0 to 9, and the
dot and hyphen. Each disk contains a directory of the files on that disk. This directory is accessed by utilities
such as KA and PD (see section 4).

Information can be of different types: normal data, accessed by programs; special data, accessed by the MCP;
and programs themselves. The MCP is itself a program, and so are other “system files” such as the interpreters.
System files have special restrictions in that a control is placed on their removal (see RM section 4).

Disk File Names

On any system, every disk file (whether data or a program) is accessed by a two part reference, as follows:
disk-name/file-name

For example, the disk file M101A/REP200 is a file with a file-name REP200 to be found on the disk with
a disk-name M101A.

It is not necessary to give the name of the system disk when referring to files residing on the system disk.
Alternatively, a disk-name of 0000000 by convention refers to the system disk. For example, the disk file
REP200 or 0000000/REP200 is a file with a file-name REP200 to be found on the system disk.

It is not allowed to have two disks of the same disk-name in use at the same time. It is not allowed to have
two files of the same file-name on the same disk. However, it is quite permissible for two different disks to
contain a file with the same file-name. For example, the files M100A/REP200 and M101A/REP200 refer to two
different disk files (although one may be a copy or update of the other).
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Disk File Group Names

In many utilities (see section 4) it is convenient to refer to groups of files, depending on common starting
characters of their file-names.

All files on a disk may be referenced by the equals symbol (“="). For example, the reference M101A/=
refers to all files on the disk with disk-name M101A.

All files beginning with, say, the characters REP may be referenced by REP=. For example, the reference
M101A/REP= refers to all files on disk M101A with file-names of REP200, REPA, REP678P, and so on.

"

In general, a group-name consists of an equals symbol ( ) optionally preceded by up to ten symbols which
are the first part of the file-names of each of the files in the group.

Example:

Consider a disk M101A containing files with file-names:
PR200,REP100,REP200,REP250,RQ510,CRCOPY

Then the following group-names refer to the files indicated:

M101A/=

PR200, REP100, REP200, REP250, RQ510, CRCOPY
M101A/REP=

REP100, REP200, REP250
M101A/R=

REP100, REP200, REP250, RQ510

Disk Directory

The disk directory is a table on every CMS-initialized disk which. enables the MCP to locate any disk file by name. Full
details of the directory layout are given in the CMS MCP manual.

The directory is a fixed size determined at disk initialization time, based on the maximum number of files
to be placed on the disk. An attempt to create more files than there are entries in the directory will give
an appropriate MCP run-time error message,

The directory consists of three parts:
the name-list
the disk file headers for each file
the available table

The relationship between these parts are given in figure 2-2. The name-list is a list, by file-name, of each
file existing on that disk. A search through this name-list will reveal if a file is present or not: if present, the
name-list entry points to the disk file header for the file. This is a table giving the location of each part of
actual data in the file (the file may be divided into up to sixteen separate physical areas on the disk). In the
figure only one area is indicated. The available table is a list of the disk areas not in use by a file. When a
new disk file is created, an available space is found from this table and an entry made in the name-list, then-
the space is used to write the file information. When a disk file is removed its entry is deleted from the name-
list and the areas specified in the disk file header are entered in the available table.

If there is insufficient space on a disk to allocate new disk file areas, a “NO USER DISK” message is given
by the MCP. The operator may remove a file (see RM) to make more space available. The KA utility (see
section 4) and KX function provide information on the available space on a disk.
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TRACK 0 DISK LABEL ° .
s | :
2 \7 2
DIRECTORY | AVAILABLE ; e DISK FILE
TABLE NAME-LIST HEADERS
| 1 1
-
v,
DISK SPACE <
FOR FILES

Figure 2-2. Disk Directory Structure

~ As a simplification, it may be stated that when a disk is initialized the directory is rebuilt with no entries,
indicating that the entire disk space is available apart from the directory itself. In fact, any bad areas on the
disk are marked in the directory so that they cannot be allocated to files (see also the XD utility); also, there

is a special entry called “SYSMEM” which enables certain programs such-as PD and RM (which access the
directory) to operate successfully.

Indexed Files

Indexed files are in fact a pair of files, the“‘key file” and the ‘““data file”. They may reside on the same or
separate disks. Each file in the pair has a separate entry in the disk directory of the disk on which it resides.
A special table at the beginning of the key file (the*‘key file parameter block™) gives, among other information,

the disk-name and file-name of the associated data file. See figure 2-3 for a diagram of the relationships between
the two files.

The purpose of indexed files is to simplify access to data in the data file by using a set of keys (such as ac-
count number) in each record of the data file. These keys are placed in the key file. A key file may be created
by the SORT utility and intrinsic (see section 5, where examples are given).

Special consideration must be given to copying indexed files, due to the link between the key file and data
file. This is especially true when copying from one disk to another. Details are given in each relevent section
(see COPY utility, section 4; also the machine-dependent copy facilities).

Dual Pack Files

As mentioned before, a disk file may be divided into up to sixteen separate areas. If these areas are located
on two separate disks the file is known as a‘“dual pack file”. Such files may be created by the AD intrinsic
in response to a“NO USER DISK” message (see section 3).

There is an entry in the directories of both disks for a dual pack file, together with the disk-name of the
other disk. Each disk directory has a copy of the disk file header for this file, but the table of locations for
each file area also indicates if the area is located on“this” disk or the*“other” disk. This is shown diagrammatical-
ly for a file with four areas in figure 2-4. In most applications it is necessary for both disks of a dual-pack file
to be on-line at the same time. :
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MAGNETIC TAPE FILE NAMES

Note: this includes tape cassette.

A tape may be used to store data either on one file (a “single-file tape’’) or as a “multifile tape”. Each file
is separated by a tape mark. Additionally, each file normally has a beginning and an ending label. A multifile
tape has also a special beginning (‘“‘volume”) label.

On loading a tape, the MCP reads the first label to determine the tape name. Tape file names are in two
parts:

multifile-name/file-name

For a single-file tape, the multifile-name will be “0000000”. The format of the multifile-name is the same
as for the disk-name of a disk file.

The COPY utility (section 4) produces a single-file tape when copying to tape. The LD utility (section 4)
always produces multifile tapes called “library tapes”. Library tapes are referenced by the multifile-name: there

is a standard convention for labelling all the files on a library tape. For full details of tape formats, refer to
the CMS MCP manual.

Tapes (multi-file or single-file) may be unlabelled. Such tapes must always be accessed via the AD intrinsic
(section 3) because there is no label that the MCP can recognize when the tape is loaded. Tapes containing
labels that are non-standard are also treated as multifile unlabelled tapes.

PRINTER FILES

There are two types of printer: a wide line printer and a console printer, depending on available hardware.
The console printer is also known as a ‘“‘serial printer”’. These hardware devices are also referred to as “files”
and are given file-names of up to seven characters. When the file is opened and closed, an identifying print
line is given to indicate the name of the file. This file-name is also used in MCP messages. Refer to the CMS
MCP manual for full details.

It is possible to designate a file type of “‘any printer”. Such a file will be written to a wide line printer if
this peripheral is available. If not available, this file will be written to the console printer if available. If there
is no console printer either, the MCP will display a “NO FILE” or “DEVICE REQUIRED” message.

OTHER PERIPHERALS

All peripherals are treated as files for input, output or a combination of input/output, depending on the hard-
ware type. The use of any periphral device is governed by the file-name of up to seven characters, which will
appear in any related MCP messages. Refer to the OL intrinsic (section 3) for other details.

PROGRAMS

An executable program is information stored on disk as a disk file. It is referenced in the same way as any
data file: that is, through the disk-name and file-name (or just the file-name if the program resides on the system
disk). The rules for the program name are the same as for any disk file name.

A “utility” is a program provided for general use by all CMS operators, for house-keeping and other general
purposes. For example, the LD utility enables operators to load and dump disk files from disk to magnetic tape
for backup purposes.

Executing Programs

In order to execute a program, part or all of the information in the disk file must be brought into memory
and placed under control of the MCP. This is called “program load‘, and takes a certain interval of time.
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Programs may be loaded and executed by merely providing the name of program file to the MCP. If so de-
sired, the keyword “EX” may be place before the program name. For example, suppose one wishes to execute
a program that resides on a disk PR200A in a file called DCS. Either the input

EX PR200A/DCS

or just
PR200A/DCS

will cause the program to be loaded and executed.

Depending on the system, a BOJ (beginning-of-job) message may be displayed by the MCP after the program
has been loaded, and a EOJ (end-of-job) message may be displayed by the MCP at the end of the program.
The display of these messages may be turned on or off for individual programs by the MODIFY utility (see
section 4).

Failures may occur when attempting to load a program. For example, the requested program may not be on
disk. A list of load failure messages is given in section 7.

Many programs enable the operator to enter further information after the program name. This is known as
an ““initiating message” and the contents are entirely dependent on the program. Nearly all the utilities in section
4 allow further information, the format of which is given in the description of each utility program. For example,
the input

COPY REP202 TO RPTAPE

consists of the command to load and execute the program called “COPY” (found on the system disk in this
example), followed by the information “REP202 TO RPTAPE” which is passed to the program. There are two
types of error which can be made: either there is a load failure (because, for example, the COPY program
is not on the system disk), when the MCP would issue an appropriate message; or the following information
is an incorrect format for the program, when the program itself would issue a message. In the former case,
the MCP message is described in section 7. In the latter case, the output message is described under each utility.

Note that if the utility resides on, say, the disk PR2, the input message would be
PR2/COPY REP202 TO RPTAPE

or
EX PR2/COPY REP202 TO RPTAPE

In section 4 this additional information is omitted in the interest of clarity. It is, however, common for utilities
to reside on a disk other than the system disk, in which case the disk-name must be provided.

It is also possible for programs to be automatically executed by another program. In this case, the first pro-
gram is said to “zip” the second program. No operator input is used in this case, but the BOJ message may
be displayed for the zipped program.

INTRINSICS

There is an important type of operator input that does not involve a command to execute programs or
utilities. These messages are calls on “intrinsics” which are part of the MCP. Those intrinsics which are common
to all CMS machines are described in section 3. Other intrinsics are given in the relevent machine-dependent
section.

Because an intrinsic is part of the MCP, there is no separate program corresponding to the name of the intrin-
sic. Therefore the keyword “EX” is not allowed in a call on an intrinsic, neither can a user disk-name be
specified. There is no program load time because the MCP is already executing. For example, the input

RY DMA

is a request to the MCP to ready (RY) the disk peripheral designated by DMA. This input message to the
MCP must not be preceded by the keyword “EX”.
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MIX NUMBERS

As a program is loaded, the MCP assigns it a number from its table of executing tasks. This is the ‘“‘mix-
number” and is used in any messages output by MCP relating to this task. The mix-number is also used in
all messages input by the operator for this task. Some input messages also require the corresponding program

name as well as the mix-number. The MX intrinsic (see section 3) may be used to determine the current mix
of tasks.

The allocation of mix-numbers is dependent on the CMS product. Refer to the corresponding section for more
details.

OUTPUT MESSAGES

As mentioned earlier, messages may be output on the SPO either by the. MCP and other system software

or by the program. It is important to distinguish between the two types of output messages in order to look
up the message in the appropriate place.

Messages output by the MCP are of two kinds: short responses to intrinsics, and longer descriptions of any
event to be brought to the attention of the operator. The short descriptions are self-explanatory: for example,
the input message

OL LPA

(an intrinsic to inquire of the status of line printer LPA) may result in the response
LPA READY

Similarly, the short message
LPA NOT READY

will be displayed if LPA is stopped by the operator or through any fault. The longer descriptions are always
referenced by an “event number” enclosed in brackets. The format of these messages is given in section 7, and
operators should be generally able to recognize that such a message has been output by the MCP.

For example, the message
10/LIST <17> WAITING UNLAB LISTPRT AP NO FILE

indicates an MCP message with event number 17, and reference should be made to section 7 for information
on possible causes and suggested actions to take.

Messages with event numbers may also be output by other parts of the system software such as interpreters
and the sort-intrinsic, although the overall format is similar. After recognizing the event number, reference
should be made to section 7 (or section 5 for sort-related messages).

Messages output by all other programs are known as “displays” and may be preceded by the keyword
“DISP”. Note, however, that utility programs may display messages without this preceding keyword.

All messages output by the utility programs described in this manual are listed under the respective utility.
For example, messages displayed by COPY utility are listed under the COPY utility. Messages may additionally
be displayed by the MCP for events related to the execution of the COPY utility (for example, if the COPY
utility needs space on a particular disk, a “NO USER DISK” message will be output) but these MCP messages
will always be distinguished by the event number.

Messages displayed by other programs are not discussed in this'manual. Reference must be made to the ap-
propriate manual or operating instructions for that program.

Figure 2-5 illustrates a sample SPO list giving a mixture of messages described in this section. Note in this
example that the utility programs LIST and LR do not give rise to BOJ and EOJ or DISP messages. The user

program PROGA shows all three messages. These messages may be turned on for utilities by using the
MODIFY utility (section 4).
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input commanc to run LIST ==> LIST COLLETTE
MCP “output message event 10->  01/LIST <1C> WAITING CCLLETTE DK NO FILE
input commanc¢ to run PROGA => PROGA

MCP message for PROCGA BOJ =-> 02/PROGA BOJ PR IS A

input commanc to run LR ====> LR =

next Line is PROGA display => 02/PROGA DISFP:

actual display infermation =-> PROGRAM A VERSION 2.C1.05

input regquest OL intrinsic => 0L LFA

MCP response to OL message => LPA LRPRINT IN USE BY (3/LR

input request MX intrinsic => MX

MCP response to MX message => C1/7LIST SUSPENDED WAITING CN KO FILE
-> «s «CONDITION

-> 02/PROGA A EXECUTING

-> 03/LR B EXECUTING

MCP message for PROCA EOJ ==> (02/PROGA ECJ

input request ST intrinsic => ST 32

MCP respcnse to ST message => 03/LR STOPFED

Figure 2-5. Sample SPO List

FORMAT DIAGRAMS

Most of the descriptions of input messages in this book are given as simple format diagrams with correspond-
ing descriptive text and examples. An example will illustrate how to read such format diagrams.

Example:

EX disk-name / \b TST200 \l/ number I
TST201

In this format, items in lower-case (‘‘disk-name” and “number” in this example) are to be replaced by actual
values (such as “PR2” and “27”). Other items are included in the input message as they are found. Spaces
are required whenever necessary to avoid ambiguity. In the example, it is not strictly necessary to separate the
disk-name and the slash (/) with a space because the slash cannot be part of the disk-name according to the
rules for disk-names. Extra spaces may however, be added for legibility. If an arrow in the left-to-right direction
is encountered, the items under the arrow may be omitted. Curly brackets are used to denote alternatives. The
alternatives are placed in a list underneath each other. (Each alternative item may be more complex than the
example quoted: it may contain optional parts and further alternatives). If an arrow in the right-to-left direction
is encountered, one may return to the point underneath the arrow and continue building up a valid input mes-
sage In the example quoted, after adding a valid number (say ‘27”) one may return to add a second number
(say “52”). In fact, the format diagram does not specify how many times one may continue to do this, but
details are given in the text.

Here are several valid input messages which can be generated from the example. (Note that a disk-name can
consist of up to seven characters, see earlier):

EX TST200 57
EX TST201 259

EX PR2/TST200 36

EX PR2/TST200 2 52 574 361
EX MI101A/TST201 1 2
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Here are several invalid input messages according to the example:
EX PR2/TST200
EX PR2 TST200 36
EX TST202 36
TST201 259
EX PR2/M101A/TST201 1 2

Here is a slightly more complicated example, which makes the number or list of numbers optional:

Example:

EX disk-name / TST200

TST201 number

| v

The input messages
EX PR2/TST200
EX PR2/TST200 56
EX PR2/TST200 27 56

are now all valid.

These simple format diagrams are easy to understand in conjunction with descriptive text and examples, but
cannot be used if the format becomes too complex. In the latter case a rigorous notation known as “railroad
diagrams” is employed (see below). In some case in the text of this book, the format has been deliberately
simplified for the sake of clarity, with further details given in the text. More complex features have been de-
scribed by railroad diagrams (see, for example, the COPY and LIST utilities in section 4). Appendix B gives
complete railroad diagrams as a handy reference for those who need the exact definition of any input message.

RAILROAD DIAGRAMS

The equivalent railroad diagram to the first format diagram is given in figure 2-6.

<disk-name> — /
_ I_ _\l/ [~ TST200 — |
£X l__ ‘ "< number >

TST201 —-

v

Figure 2-6. Railroad Diagram Sample 1

To form valid input, follow the railroad “track’ from left to right or in the direction of the arrows. A junction
in the track indicates that alternative paths may be followed. Items enclosed in angled brackets “<” and “>")
must be replaced with actual values, as before. Each item not enclosed in angled brackets is included as it is
found. Spaces are added where necessary, as in format diagrams.

The equivalent railroad diagram to the second format diagram is given in figure 2-7.

<disk-name > — / < number >
r — TST200 — \
EX— >

—— TST201 ——

Figure 2-7. Railroad Diagram Sample 2
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There are two other features available in railroad diagrams to make possible the exact specification of any
input message. These are illustrated in figure 2-8. Firstly, the maximum number of times around a loop may
be controlled by including the number

<disk-name> — < A>— < number> 2
[— ,l, [ TST200 \l, o \l,
N
L el

TST201 —d

Figure 2-8. Railroad Diagram Sample 3

in the track of the loop. In the example, it is possible to omit the <number>, or to include either one or
two values of <number>. Secondly, if angled brackets are to be included as part of the message, these must
be underlined. In the example, there is an optional part of the message which consists of the three characters
“<A>". The following messages would then be valid:

EX PR2/TST200

EX PR2/TST200 27

EX PR2/TST201 27 56
EX PR2/TST201 <A>
EX PR2/TST200 <A> 56

but the following would be invalid:
EX PR2/TST200 27 56 243
EX PR2/TST201 A
EX PR2/TST201 A 73

Note also that if a number under a loop is preceded by an asterisk (* * ), then that loop must be included in the syntax
- at least the number of times specified. For example, if the loop included the characters * *1”, then the loop must be included
at least once.
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SECTION 3
CMS-COMMON INTRINSICS

INTRODUCTION

This section describes, in alphabetical order, those input commands which are embedded in (“intrinsic to”)
the MCP, and which are common to all CMS products.

As discussed in section 2, it is not valid to precede these messages with “EX”, because the intrinsics are not
separate programs to be loaded and executed. The intrinsics cannot be executed from a user disk, because by
nature they are part of the MCP which is on the system disk.

The response to these intrinsics may vary slightly between different CMS products, due to different hardware
being used. These variations have been noted in the text where applicable.
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AD (Assign Peripheral Device)

This intrinsic allows the operator to assign a particular peripheral to a program that has called for an “unla-
belled input file”, or that requests a particular output device.

It may also be used to allow file overflow onto a second disk if no disk space is available

Format:

v

AD mix-number / program-name peripheral

Example 1:
Copy utility requires another disk:

COPY INIST TO INDISK3/INIST
10/COPY <12 > WAITING FILE 10 NO
... USER DISK

AD 10 DMB

(The first message is output by the MCP and the operator responds with the AD message by assigning DMB
as the disk to which the remainder of file INIST will be copied. This creates file INIST as a ‘““dual-pack file‘).

Example 2:
Program “COBOL7”, mix number 03, requires a line printer type device:
03 COBOL7 <17 > WAITING LP NO FILE
AD 03 LPA

(The first message is output by the MCP, and the operator responds with the AD message by assigning LPA
to mix number 03).

Example 3:

The LIST utility requires an unlabelled tape:
LIST TAPE1 MTP NO.LABEL
01/LIST <14> WAITING UNLAB SPURIUS/TAPE1 AT
...DEVICE REQUIRED
AD 01 CTB

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION

mix number/program Specified fprograr Check wnith MX

AD INVALID was not suspended for rame of suspended
waiting for a cevice progqreém.

assignmrents.
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AX (Accept a message for a program)

This intrinsic allows the operator to communicate with a program in the mix. The program must already be
suspended waiting for an ‘“‘accept” (ACPT).

The MCP will prompt the operator for input by printing “mix number/program-name ACPT” on the SPO.

The maximum length of the ‘“‘text” or operator input is 50 characters. Operating intructions for individual
programs will provide the operator with valid “text” responses.

Format:

AX mix-number [ / program-name l text

Example:

The program BMO001 displays a message asking for a file name to be entered. The operator responds with
the appropriate text, in this case ARSCHG, by the AX message.

BMO001

01/BM001 BOJ

ENTER BM202 FILE NAME
01/BM001 ACPT

AX 01 ARSCHG

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTICN

mix-number / Spec1f1ed program Check with MX for

program=name AX Wwas not waitinc for proper mix=nunrter

INVALID an "accept"™ and program=nanme
or combinégtion.

mix nurber and
specified progranm
nare do not match.
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CL (Clear Peripheral)

This intrinsic allows the operator to clear the peripheral from the program and bring the program to End
of Job (EOJ). It breaks the “links” between the program and the peripheral.

For example, if the line printer “hangs” during the printing of a report and an attempt is made to DS the
program, it will not be possible to discontinue the program unless the line printer is made ready or CL is used
to break the “link” between the program and the line printer..

Format:
printer peripheral
cL * tape peripheral >
self-scan peripheral
ICMD peripheral
- _
Examples:
CL LPA
CL SSA
Output messages:
MESSAGE POSSIBLE CAUSES SUGGESTED ACTICN
CL peripheral Progran is not waitirg Cteck input.
INVALID on "hung”™ peripherale.
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DC (Data Communications operator input)

This intrinsic enables the operator to enter messages from the SPO to the Message Control System (MCS)
if data communications activity is in process.The message text, after being stripped of the “DC” characters and
the following blank character, is transferred to the MCS input message queue and marked as “operator input”.

The interpretation of the message text is defined by the particular MCS.

DC | text

Format:

Example:

To enter the text “MAKE STATION 2 READY*:
DC MAKE STATION 2 READY

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTICN

none MCS 1input successful none
DC INVALID no MCS in the mix check input; execute
the MCES
DC NOSPACE There 1is ro available wait a short time then
message space in re=irput messages if
memory for this unsuccessful severeal
message times» request

techrical assistance.
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DP (Discontinue and Dump)

This intrinsic is similar to the “DS” intrinsic. The difference is that the disk work space (Virtual Memory
on Disk, Virtual Disk) is not freed up and returned to an available status.

The disk work space is, instead, updated from memory with all the most current information about the pro-
gram. The disk backup is then made into a file (locked) and given a name, “DMFILnn” (‘nn” is the mix number
for user programs, utilities, and MCP intrinsics). —— -

The peripherals and memory in use by the specified program are made available to other programs.

DP is used when a technical analysis of a particular program is required following a failure during its
operation.

Format: DP mbenummibsty/progremename

Example:

DP 01/GL060

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTICN

mix number/program= DP success ful none .
Iname DP'ed

input INVALIC mix nusber does rot Check input (reinput
correspond to if necessary).
program name or

Check with MX for
procper mix numkter and
grograf® name comtinat-

iono
input INVALIC - program=name is Check with MX anc
NEEDS PROGRAM=-ID miss ing re-irpite.
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DS (Discontinue Program)

This intrinsic causes the orderly termination of the specified program. All peripherals in use by the program
are made available to other programs.

Format:

DS mix-number / program-name

Example:

To terminate the program AR040 which has mix number 2:

DS 02/AR040

Output messages:
ﬂESSAGE POSSIBLE CAUSES SUGGESTED ACTICN
mix/prog DS'ed DS successful none
input INVALID miXx number does rot check with MX,

correspond to proagaranm reinput

name’? or program is

an MCS.
input INVALIC=NEEDS program name not check with MX»
PROGRAM ID specified reinput

Note: if the program is waiting on a “hung” peripheral device, try the CL intrinsic.
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DT (Systems Date and Time)

This intrinsic allows the operator to inquire about or change the system date and time maintained by the

MCP.
Mew ¢ ‘e mud B0
Format:
DT mm/dd/yy /[M
Examples:

To inquire about the system date (and time if the system contains a real time clock)
DT

To change the system date:
DT 01/01/78

To change the system date and time:
DT 03/23/78 1234

(March 23, 1978 is the new date. 12:34 is the time).
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Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

"DD MON YY YYDDD
HHMM DOW"

Wwhere

DD = day of month
MON = 3 letter
abbreviztion of
month.

YY = Year

YYDDC = Julian date

HHMM = time (hours
and minutes)

DOW = day of week.

Normal response
tO "DT".

rone

< INVALID DATE>

An error was made
in one of the follow-
ing fields:

MM

DD

YY
For example = &
MM entry of "0™ or
greater than 12
is invalid.
The entire date is
rejectedr, tut a
valid time entry
in the same mess-=-
age will be &ccept=
ed.

Feinput date
portion of
HeSSage

<INVALID TIME>

A time greater than
2359 was entered.

The time is rejected.
A valic date entry in
the same messace will
be acceptede.

Reinput time
portion of
mESSECE.

<NO CLOCK>

Time entry was
maces but systenm
has no real=time
clock.

Valid date entry
will be accepted
in Same meSsagee.

rone

MM/DD/YY HHIMM

Normzal response
to DT inquiry
(8380C)

rone
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FD (Form Define)

This intrinsic allows the operator to define a logical page for a serial printer (SPA) or set top of page for
the SPA.

Unless the operator indicates otherwise, the current position is taken as the top of the page.

If the three parameters (HEIGHT, WIDTH, and OFFSET) are specified, then they are used to define .a
logical page on the SPA. HEIGHT specifies the number of lines on a logical page; WIDTH the maximum num-
ber of characters in one line; and OFFSET the number of characters that the printing area is to be offset from
the left. An OFFSET of zero specifies the left-most physical position.

WIDTH and OFFSET added together must not be greater than the number of physical print positions on
the serial printer. For example, if the physical printer has 255 columns the maximum printing area is given by
a WIDTH of 255 and OFFSET of zero. The logical page will remain the same as defined by FD or next warm-
start.

'Format:

V%

FD SPA [ height, width, offset

Example:

FD SPA 66, 120, 5

defines a logical page on SPA where height is 66 lines and the printing area is 120 characters wide offset
5 columns from the left (that is; from columns 6 through 125, numbering the left-most column as column 1)

Output messages:

MESSAGF POSSIBLE CAUSES SUGGESTELC ACTION
FD SPN:nﬁmbers FD specificafions Chteck input ard re-
INVALID for heights» widthe enter.

and/or offset are
not acceptable-.
Attempt to print
beyond SPA capabil-
itiese.




GO (Restart a Stopped Program)

This intrinsic allows the operator to restart a program which has been stopped with the “ST” command.

Format:

GO mix-number

Examples:

v

/ program-name

To restart program whose mix-number is 3:

GO 3

To restart program PR020:
GO 3/PR020

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTIGN

mix=number/prog=name
NOT STOPPED

Specified program
was not wWwaiting
for a "GO"™ commrande.

Check with MX for
sLspenced progran
waiting for "GGC©
reinpute.

mix~number/prog=~name
INVALID

Optional program
name Was usec anc it
did not match the
mix nurber scecified.

Check with MX for
correct mix numrber
énc métching program
reve. Feinput.

2015228
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MX (Display Current Mix)

This intrinsic allows the operator to inquire about the status of any program(s) currently processing.

Format:

V

MX mix-number l / program-name

Examples:

To inquire about all programs currently processing:
MX

To inquire about a particular program:
MX 03/PR020
or MX 03

Output messages:

MESSAGE PROBABLE CAUSES SUGGESTED ACTICN

INVALID MIX Specified prograrn Check input (re=input
is not currently if necessary).
running.

NULL MIX No programs are None.
currently proc-
essing.

INVALID PROGRAM 1ID Optional program Re=irput
name was used and
it did not match
the mix number
specified.

For each program specified, the following information is provided:

MIX NUMBER
a number assigned by MCP to this program as it was loaded into memory.

PROGRAM NAME
PROGRAM PRIORITY - “A”, “B” or “C”

A = lowest priority (that is, application program)
B = medium priority (that is, system utility)

C = highest priority (that is, data communications)
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STATUS OF PROGRAM
EXECUTING - program processing normally
SUSPENDED WAITED ON - program processing was temporarily halted. For reasons, see chart below.

SHORT WAITED ON - program is waiting on a resource (that is, Virtual Memory or I/O buffer) which
the system can guarantee will be made available in a relatively short time.

SWAPPED OUT WAITED ON - portions of this previously suspended program were temporarily removed
from real memory and returned to disk. Memory space was required for other programs in the mix. (Reasons
for “swap outs” are same as for program suspension).

Possible messages are summarized by the chart below:

mix / program priority EXECUTING

number name SHORT WAITED ON —
SUSPENDED
WAITED ON —
SWAPPED OQUT
WAITED ON —
— 0/C
= V¥
— SCL TASK
— CPERATCFE INFUT
— ACCEPT
— 21F
L~ 1/0 OR EVENT
— NC DISK FILE (NG FILE)
— DUPLICATE FILE
— SYSMEVM FILE
— NO USER DISK
— DIRECTORY SPACE
— DEVICE (NO FILE)
— GC COMMAND
— EVENT TIMER
Output message examples:
MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
Q4/PFRO60 A EXECUTING Program processing None
normally
04L/PREO60 A SUSPENDED Prcgram is waiting or MNone : program will
WAITED ON 0/C a file open or close- te resumed when file
tas teen orened or
closede.
04/PF060 A SUSPENDED Program is waiting None 2t do not try to
WAITED ON VM on Virtual Memory. execute too many prog-

rams at this time.
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POSSIBLE CAUSES

SUGGESTED ACTION

04/PF060 A SUSPENDED
WAITED ON SCL TASK

Progras is waitinrg

for a "command™ from
the MCP to be completed
(such 3s response to an

None : program will
te resumecd when SCL
task has completed.

"0L" irput).
10/LR B SUSPENDED Program is wsiting for Provice program with
WAITED ON COPERATCR sore input from cperst=- ggprcopriate irput.
JINPUT or- (EX: A program Frogram will continrye

previously suspended
by ST requires a GO
commenc to contirue).

processinge.

08/GL0O60 A SWAPPED
QUT WAITED CAN ACCEFT

Progranm has dispolavyecd
an "ACPT"™ message on
SP0 and is waiting for
appropriate response.

Refer to this program's
opersting instructions
for suggested responses
to ACPT. Then enter AX,
mrix nurber and select~-
ed resronse.

05/AP020 A SUSPENDED
WAITED ON 2IP

Prograr requestec
assistance of anoth~
program in order to
corplete this jotbte.
MCP will automatic~
ally load into memory
the necessary prog=-
rarm(s).

None .

04/PRO6O A CSHORT
WAITED ON I/C

Usually incicative
of normal process~
ing» involving I/0
activity tc cisk or

perioheial-

Nore.

05/PR020 A SUSPENDEC
WAITED ON NO DISK
FILE

Prcgram needs (ard
has not founc) a
particular file in
order to continue
processinge

Check SPO for message

irdicating name of file
this program is seekingd
Then supply missing
file (COPY fronm
teckup mecdium or
create itd). If in
coubt refer to
Frogranm instruct-
ions .

02/PRO20 A SUSPENDEC
WAITED ON DUPLICATE
FILE

Program is attempt~
ing to place a2 file
of a certain nanme

on disk. Howevers
another fite ty the
same name currently
resides on disk. A
disk may not .contain
2 files with the

same name.

Normelly» remove

the existing file
from gisk with RM,
If in coubtr refer
to procgram instruct-
ions .
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

10/COPY B SUSPENDEC

WAITED ON DIRECTORY
SPACE

When the disk was
initializec the disk
directory was constr-
ucted to contain a
fixed number of file
names. The directory
has now reachec 1ts
capacity.

Femove with RM any
uvnnecessary files &and
grograr will continues
or DS the suspencec
rrogran. Renlace

¢cisk with ano ther

disk hzving sufficient
cirectory spacer anc
re~execute the orocrar.

10/C0PY B SUSPENDED
WAITED ON NO USER
DISK

There is no more
available space on
disk? or space avail-
able is insufficient
to holo the file the
system is attempting
to write; or disk is
"checkertoarcec".

kith KA» analyze amourt
cf available srace
remaining. If cisk 1is
filled remove with RM
ény unnecessary files;
cr if cisk is fillec
and ¢ dual-pack file

is desired» assign a
cifferent Cisk to this
frrogran (see AD intrin-
sic)s; cr if disk 1is
cteckerboardecs use

SC utility to consol~-
idate disk spéacesr then
re~execute prcecgram

that encountered
SuUspension.

10/LIST B SUSPENDEC
AITED ON SYSMEM
FILE

SYSMEM file cannot
be located-

Request technical
assistence.

04/PRO60 A SUSPENDED
WAITED ON NO FILE
B8O

Baoo

Device that a grogran
needs in order to
continue processing
is either unevail~
able or not ready-

or

FY reqLired device’ or
é¢ssicn proaram to al-
ternzive device (see
AL intrinsic).

Program needs (anrc
has not found) a
particular file ir
order to continue
processinge.

Crheck SPO for messszce
indicating name of file
gprogramn is seeking.
Supply missing file
(CCPY from backup med~
ium ¢cr crezte)d.

04/PR0O60O A SULSPENDEC
WAITED CN DEVICE
B800

Device that a program
needs in order to
continue processinc
is either un&véil-
able or not reazdy.

FY required device;
cr assigr grocran

to alternate cevice
(see AC intrinsic).

02/LF B SUSPENDED
WAITED ON GC COMMNC

Program was suspend-
ed by ST command.

Type "GO™ plus mix
number of suspendecd
Crogréne.

2015228
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OL (Request for Status Information of Peripherals)

This intrinsic allows the operator to request the status of peripherals on the system.

Format:

\%

oL peripheral

Examples:

To display status of all system peripherals:

OL
To display status of a particular peripheral:
OL DKB
OL LPA
Output messages:
MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
peripheral NOT Peripheral is not Cteck input (reinput
READY on the system; if necessary)
Peripheral may heve Reedy periphersl
been "saved"™:; if necessary.
peripheral may not
be correctly Llcacece.
OL peripheral peripheral is not none
NOT CN SYSTEV configured on machine
OL gperipheral A non-existant device Cteck input
INVALID has teen specified (reinput if

(that is» CL CCC) recessarye.

Other dutpht messages produced by OL depend ﬁpon type of peripheral. Refer to the following examples
for details.

Examples of disk device output:

The general format of the output message is:

SYS DISK \L number of
disk-peripheral disk-name / NOT READY files FILES OPEN

PO'D purrently
in use
Examples:

DKA ARI1/0 FILES OPEN

DKB AR2/SYS DISK 2 FILES OPEN

DMA PRA/NOT ‘READY 0 FILES OPEN

DKA AR1/PO’D 0 FILES OPEN
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Examples of magnetic tape device output:

The general format of the output message is:

NOT READY
multi-file name
magnetic tape device file name )
UNLABELLED
PURGED
—

or

multi-file name l \1/
magnetic tape device file name { NOT READY } IN USE,..
UNLABELLED SAVED

oo« BY mix-number / program-name

Examples:
CTA NOT READY
CTA ARTAPE
CTA ARTAPE/IN USE BY 10/TAPELR
CTA ARTAPE/NOT READY IN USE BY 10/TAPELR

Examples of output from any other device:

The general format of the output message is:

peripheral NOT READY

of
multi-file name , l l
peripheral file name NOT READY IN USE, ..
UNLABELLED SAVED
« « «BY mix-number / program- name
Examples:

LPA NOT READY

LPA NOT READY IN USE BY 04/PR020
SSA SAVED

SPA SAVED IN USE BY 06/PR060
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7APE

PG (Purge Tape)

This intrinsic allows the operator to purge (erase) magnetic tape and cassette tape files, thus labelling them
as available for output.

Format:

PG tape or cassette peripheral

Examples:

To purge a cassette tape on drive CTA :

PG CTA
To purge a magnetic tape on drive MTC :
PG MTC
Output messages:
MES SAGE POSSIBLE CAUSES SUCGESTED ACTION
peripherazl PG successful. Ncre.
* PURGED =
PG INVALID peripheral not Fe=irput messgzge
specified in messace.
PG peripheral Tape could not be Make certain red tabs
INVALID purgeds, as it is cn tcp of cassette are
"write inhibited"» turned inward; make
or peripheral is certzin "write permit
not on the system. ring™ is insertecd ir

tape. Fetry FG.

Note: if an attempt is made to purge a tape which is in use, then the response to the OL message for that
peripheral is displayed.
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PO (Power Off a disk)

This intrinsic allows the operator to “logically” power off a disk (instruct the MCP that the disk is no longer
required). At any time when the MCP is idle it is valid to logically power off the system disk with the PO
command. This will cause the MCP to terminate. All systems disk files will be closed and SYS-SUPERUTL

will go to End of Job (EOJ).

No disk should be removed from the disk drive, no disk units should be powered down, nor should the main

cabinet be switched off, until disks have been logically powered off with PO. Failure to observe this practice
might cause disk problems at a later date.

Format:

PO disk peripheral

Exampies:

PO DKA (disk cartridge)
PO DMB (mini disk)
PO DFA (fixed disk)

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

disk peripheral 0K
or
isk peripherat
POWERED OFF

Disk was lcgicelly
powered off.

It is row perpissitle
to physically crower off
énc remove the disk
from tke disk drive.

disk peripheral
REMOVED WITHOUT PO

Disk was physically
off before being
Logically powver-

ec off.

Check cisk for possible
corrupted data before
re~use.

NOT CN SYSTEN.

PO disk gperipheral specified cisk Feingut.
INVALID peripheral is

non=existante.

{ex: PO DKW)
PO disk peripheral Specified disk is Feinpute.

not currently on
tine.

CANNOT POWER OFF
SYSTEM. MIX NOT
EMPTY.

or

PO disk peripheral
INVALID

Attermpt has been made
to PO the system disk
while a progranm is
processinge

Allow program to
co tc Enda of Job
(E0J)» then reinpute.

2015228
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If an attempt to Power Off a disk is made while files on that disk are in use, the OL message for the disk
is printed. No further program will be allowed to open files on the disk and when all files in use have been
closed, the disk will be logically powered off. If the disk is in use, it will not be powered off immediately after
giving the PO command though it will print “disk peripheral PO’ED X FILES OPEN”, for all disks.

If a disk is removed without being logically powered off, any program using files on that disk will eventually
terminate with an error condition indicating hardware failure.

A PO’d user disk may be made ready again by the RY command or by physically powering the unit off and
on.
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PR (Assign Program Priority)

This intrinsic allows the operator to alter the priority of a program by moving it to the highest priority position

in the class specified.

Priority “A” is low or normal priority, used for regular work. Within this class, programs which perform more
physical I/O operations are given precedence.

Priority “B” is medium priority, used for utilities or programs which may be expected to do emergency work.
The priority within this class is reverse historical: that is, a program of this priority placed in the mix will take
precedence over previous programs of the same priority.

Priority “C” is high priority, used for data communications programs that are transaction-driven. These are
normally dormant, awaiting a transaction, but when required to process a transaction they take high priority
to minimize response times. Within this class, programs which do more physical I/O are given precedence.

A
PR mix-number / program-name { B }
C

Format:

Example:

To change the priority of mix-number 3 (program REP506) to B:

PR 03/REP506 B

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTIGN

mix-nurber/grogram=-
name PR IS
priority

Input sccepted

Ncne

mix=-number/program-=
name PR INVALID

Mix=nurber and
program~name do
not match

or
priority value
incorrect

Check with MX for
prop€r inputs» &nd
re~enter

2015228
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RY (Ready a Peripheral)

This intrinsic is used to “ready” a peripheral so the MCP can use it as a resource. When warmstarting, the
system will automatically ready all peripherals on the system that are powered on. RY may also be used to
Ready a previousy PO’d user disk.

Format:

RY peripheral

Examples:

To ready a self-scan:

RY SSA
To ready a line printer:
RY LPA
Output messages:
MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
RY peripheral Attempt was mace to Check input (reinput
INVALID Ready a non~existant if necessary)
peripheral (that is»
RY LLP);
Attempt was made to
ready a device alreacy
"ready".
RY peripheral NOT Attempt was mace to Check input (reinput
ON SYSTENM ready a peripheral if necessary).

on-line to the
computer.
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SF (Substitute Disk File)

This intrinsic allows the operator to direct a program to a particular disk file if it is waiting on a “NO FILE”,
“NO PACK”, “DUPLICATE FILE”, or “BAD FILE NAME” condition.

This command causes temporary modification of the program’s file parameter block. The modification remains
in effect for the current execution only, or until it is remodified by the program during the current execution.

The command can only be used when the program is suspended waiting on one of the above conditions. It
is not possible to anticipate the program’s requirements and modify the file parameter block in advance.

Format:
. d/ disk-
SF mix-number / program-name d::k-::ﬁg ; file-name
file-name
Examples:

Program AP10 (mix number 01) requests a disk file called APD2T on disk APD. To direct the program to
use file APD2S on the same disk:

01/AP10 <10> WAITING APD/APD2T DK NO FILE
SF 01/AP10 APD2S

(the first line is the MCP output message; the second is the input SF message in response to the “NO FILE”
condition).

To direct the same program to use file APD2T on disk APDI1:
SF 01/AP10 APD1/

or
SF 01 APD1/

To direct the same program to use file APTEMP on disk ARTD:
SF 01 ARTD/APTEMP

Output message:

MES SAGE POSSIBLE CAUSE SUGGESTED ACT ICN
mix=rumber / Prograr is not Check with MX and
program=name waiting on a "no re~enter.

SF INVALID file™ or other

condition» or
mix-number and
progragk=name

do not corresponCe
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ST (Temporarily Suspend a Running Program)

This intrinsic places a temporary halt on a program that is running. The program still appears in the mix.
The data needed to restart the program exactly where it stopped is transferred from memory and stored on
disk. The memory that was being used by the “stopped” program is now made available to the MCP for other
use. The GO command must be used to restart the program.

Format:

ST mix-number / program-name

Examples:

To stop the program whose mix-number is 3:
ST 3

To stop the program PR020:
ST 3/PR020

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION

mix~"number/program ST success ful none
name STOPPED

mixX=number/program Program has already Check with MX for status
name INVALIC been stopped cf program; (reinput if
or nNEcCesséry)e.
preograrm is not ir
the mixe.
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SV (Save Peripheral)

This intrinsic allows the operator to “logically” power off any input/output device (except disks, see PO intrin-
sic) in order to prevent their use by any program.

“Tape peripherals” include magnetic tape (MT) and cassette tape (CT).

“Printer peripherals” include line printer (LP) and serial printer (SP).

Format:

SV

Examples

SV LPA
SV SSA

tape peripheral
printer peripheral
self-scan peripheral
card-reader peripheral
card-punch peripheral

It is possible to “save” a device that is being used by a program. This will allow the program presently as-
signed to this device to continue using it, but will prevent any subsequent programs from using the device. For

example:
SV LPA

LPA SAVED IN USE BY 06/PR060

A “saved” device may be made “ready” again with the RY command or by physically powering the unit off

and on.

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

peripheral O0OK

SV success ful

None.

SV beripheral
INVALID

Attempt was made to
save a cdisk perip-
heral

or
device has already
been saved.

Feinput (if necessary
Lsing correct perip-
teral.

SV peripheratl
NOT OGN SYSTENM

Specified peripheral
is not con=lire tc
the computer.

Check input’? reinput
if necessarye.

peripheral PCUWER-
ED OFF

SV successful.

None.

2015228
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VF (Vertical Format on Printer)

This command allows the operator to define the actions to be taken by the printer when certain vertical for-
mat commands are sent. This command applies only to printers which have soft vertical format control.

Format:

7ﬂﬂ0ﬁn.
VF peripheral height line number \[/ .numbor numbor] \L

The height field specifies the page height in lines. The channel number and line number fields are optional

but when specified they must both be present as a pair. The channel number should be 2-11 and page height
should not be more than 94.

Example:

VF LPA 66, 60, 2 10

where page height = 66
end of page = 60
channel number = 2
line number = 10

NOTE: For details see LOAD.VFU utility.

Output Messages:

MESSAGE POSSIBLE CAUSES SUGGZSTZD ACTION
VFU LOAD FAIL - Typing error correct the input
ILLEGAL PARAMETER and re=enter

LIST

VFU LCOAD FAIL - The speci fied RY the peripheral
peripheral NgT peripheral is not and re=enter

ON LINE ready

VFU LOAD FAIL - The speci fied Wait until program
peripheral peripheral is has closed the pr inter
IN USE in use by a progran filer then re=-input
IWVFU LOAD FAIL = The peripheral is None

peripheral HAS not a B9249-30/50

INO SOFT VFuU line printer
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SECTION 4
CMS-COMMON UTILITIES

INTRODUCTION

This section describes all standard CMS utilities that form part of a CMS system software release. The applica-
bility of any utility depends on the type of hardware available. For example, utilities requiring console files can-
‘not be executed on machines without a_console: as an example, CREATE, AMEND and UPDATE cannot be

run on a B 1800.

Table 4-1 gives a list of all required peripherals for each utility. In this table, required peripherals are denoted
by the letter “R”, and optional peripherals by the letter “O”. One asterisk (“#’’) indicates that out of all the
options, at least one is required. In particular, those utilities requiring a line printer may use a console printer
by default if the line printer is not present on the system. Two asterisks (‘“‘#s”’) indicate that out of all the op-
tions, at least two are required.

All the utilities that use initiating message information provide af‘fgar ilLe faCIhty This permits the informa-
tion to be provided in a disk file instead of from operator SPO input. The ¢ entire message, after the name of
the utility, may be replaced by an asterisk followed by the disk file name. The format is

v

disk-name / file-name

*

the input could be
RM * M101A/RMFILE

where RMFILE is a disk file on disk M101A containing one record with the contents
REP200, REP562, RQ=, RCOPY

For_all utilities_except the compile utility (CO, see section 6), star-files may contain a_maximum of five
records and the record-size must be 80 characters. The information should be padded to the right of each record

with spaces. "No Ttiested star-files are allowed: that is, WM&WW
another star-file. If the specified file cannot be found, a “file-name NOT FOUND” message is displayed by
the utility.

SYS-SUPERUTL

This system utility provides the following functions:

CH - change the name of a file or group of files
KX - interrogate disk space

PD - interrogate disk directory

RM - remove a file or group of files

| IR - initiate recall of SPO log messages

| LB — look back in SPO log

| LF - look forward in SPO log

It will execute automatlcally if the program file is on the systems disk when one of these functions are re-
quired. This program is also automatically executed at warmstart time and co-ordinates logging functions at that
time.

PUSI N
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The utility has some features which can cause the operator confusion. The utility will not appear in the re-
sponse to the MX command unless it is actually performing one of its functions, when it will appear as 12/
PD or 12/CH etc., according to the function which it is currently performing. If an attempt is made to execute
one of the SYS-SUPERUTL functions when it is already busy then a response of “<64> LOAD FAILURE
UTILITY BUSY” will be returned.

Table 4-1. Peripherals Required By CMS-Common Utilities
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LOGGING

When the system is warmstarted the SYS-SUPERUTL utility will be initiated and SYS-LOG files will be cre-
ated. The information about the number and size of log-files is stored in a file called “SYSCONFIG” (see CON-
FIGURER). Then the MCP will initiate a function of SYS-SUPERUTL, which will start up the ‘TL” utility,
and the transfer of log-files to a “SYS-LOG-HOLD” file will begin. When all the log-files are transferred and
TL goes to End of Job, SYS-SUPERUTL will remove the old SYS-LOG files and create new SYS-LOG files.

During a session all the console input/output messages that normally appear on the SPO are stored in SYS-
LOG files SYS-LOG-01 through SYS-LOG-nn, where “nn” is 03 to 16 (see CONFIGURER). When one log-
file is full the messages will be directed to the next log-file. When all the log-files are full the logging will be
directed to the first file again. This will overwrite the information held in the SYS-LOG-01 file unless the utility
“TL” is begun beforehand, which will transfer all the transferable logfiles and keep them in the “TRANS-
FERRED” state (see TL and WL).

The system will automatically transfer all log-files only at warmstart time.

COMMON UTILITY OUTPUT MESSAGES:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

INVALID CHARACTER
IN IDENTIFIER

Disk name or file narne
contains character(s)
not permitted by the
system. Valic charac~
ters are: A-Z» 0-9,

« (dot), = (dash).

Check input anrd
re'input if nec-
essary.

ILLEGAL PARAMETER
LIST

Typing errcre.

Check input. After
words T"ILLEGAL
PARAMETERS LIST"
systerm will display
portion of input
ressage that contains
€rror.

file=name NOT FOUND

or
file~name NOT ON
LINE

Specified file name
is not on diske.

Check input and re=enter
if necessary; check

for correct cisks
supply specified file
(COPY file from btack-
up mecium or create
filed.

NO SPECIFICATIONS
GIVEN

Input message is
incomplete.

Check input and
re“entere.

DISK disk=name
NOT OPENED NOT ON
LINE
. or
DISK disk=name
NOT AVAILABLE

or
DISK disk=name
FOR XD NOT
AVAILABLE

Specified cisk is
not on=line to
computer,

Check input ard
re~enter if necessary;’
Check for correct disks
Ready cisk;
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

FILE LIST MAY BE
INCOMPLETE

A group of files on an
unrestr icted pseudo~
disk was requested», but
the disk is off=line.

PSEUDO=DISK pseudo-
disk=name ON DSK
disk=name NOT
AVAILABLE

The pseudo—=disk
specified has not been
found.

DISK disk=name IS
A PSEUDO-DISK

The disk specified 1is
not a physical disk

but a pseudo~disk:
protatly the input

cdisk name is incorrecte.
This message is printed
bty those utilities
which cannot handle
pseudo~diskse

Correct the disk
name and reinptte.
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ADD (Add Files From Library Tape to Disk)

This function, a part of the utility LD, allows the operator to copy files from a library tape to a disk.

Format:

|' LD l ADD FROM library-tape-name TO disk-name _\L
file-name or
group-name l< BOTH >

If the <BOTH> option is used immediately after a request to add a keyfile, the data file will also be copied,
provided it does not precede the keyfile on the library tape. The keyfile will then refer to the disk which now
holds'the data file (rather than the disk from which the data file was dumped to the library tape).

A file is copied only if no other files on the specified disk have the same name.

Examples:

To copy all files from ARTAPE to the system disk:
ADD FROM ARTAPE=

To copy a file called PRFILE from PRTAPE to a disk called PRBU:
ADD FROM PRTAPE TO PRBU PRFILE

To copy files called GL300 and GL200 from GLTAPE to the system disk:
LD ADD FROM GLTAPE GL300 GL200

To copy a keyfile called PR240K and its data file from a tape called PRTAPE to a system disk=
ADD FROM PRTAPE PR240K <BOTH>

Since “ADD” is a part of the utility LD, “LD” is actually what will appear in a mix message. To discontinue
the ADD function, “DS mix-number/LD” must be used.

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
file~"name LOADED ADD successful None.
Library~tape~name Specified tape does Frovide correct tare
NOT A RECOGNIZED not have a valid CMS énd retry; or Ds LB
DUMP TAPE Labels, or has not ttility.

been created by the
LD utility (for
example® tape is a
COPY tape).

NO FILES IN THE Specified group was Check input and re-
FAMILY group~name not found cn Llibrary input if necessary;
ON TAPE Llibrary- t ape . Check for correct
tape~name FOR {ibrary=tape.

ADD

2015228
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

INO FILE file=name
ON TAPE Library=tape-
name FOR ADC

Specified fite was not
found on library

- tapes

Check input and re-input
if necessary; check

for correct Library
tape.

|file=name LOAD/

End of File reached

Try tepe on different

pUMP DISCREPANCY before expectec. Disk crive in case the
File Header may tbe crive is at fault.
corrupted. Possitly
due to mis=reacging
of tape.
NO FILES TO LOAD No files were fountd Check input and re-
on this tape to cony input 1f necessary;
to diske Check for correct tape.

file=name NOT LOADED
- ALREADY ON DISK.
ALTHOUGH WITH

File not copied as a
file with the same
name already exists

Normally remove wWith
KM the duplicate file
and re-attempt the

DIFFERENT ATTRISB~- on diske If the 2 ADD.
UTES. files differ in record,
blocks and file sizes»

the "DIFFERENT ATTRIB~-

UTES™ message prints.
file=name DATA FILE Data file for given None.
NOT FOUND ON TAPE keyfile does not
FOR LOAD. follow on tape. Data

file cannot be copied-.
Keyfile is copied.

Note: Refer to “Common Utility Output Messages” for additional aid.
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AMEND (Disk File Amending)

This utility is used to modify records within an existing data on source file. The “CREATE” and “UPDATE”
utilities use many similar features.

Format:

v

AMEND disk-name / file-name

number

Input may be either alphanumeric (A) or hexadecimal (N). (See “CREATE” for details).The defsult is “A”
The “number” option may be used to set “tab” positions for character input (see “CREATE” for details).

The utility operates in two modes: ‘“Record Modify” (PK2) and “Record Select” (PK3).

PK1 PK2 PK3 PK 4 PK5 PK6
write

last & [ mcdify | select -——- - EQJ
get

next

PK1 is used to select the next sequential record in the file to be printed. The use of PK1 terminates “Record
Modify” and “Record Select” modes, therefore a re-selection of mode must be made before continuing.

If PK3 (Record Select mode) is used, the required record is identified by logical record number using this
format:

I RECORD number

The “number” may take any value from 1 to the number of records in the file.

PK2 is used to make corrections to existing records. This PK operates as PK2 in CREATE utility (see CRE-
ATE for details).

Example:

To amend a source file called MYFILE, record size 40 bytes, tab set at 5, 10, 15, 20:
AMEND MYFILE 5 10 15 20 :

First select a record by pressing PK3, and then enter “20” for logical record 20 in MYFILE. Utility selects
and prints the contents of record 20.

20 ABCDEFGHIJKLMNOPQRST

To replace characters, press PK2 and type the replacement
D : Z7Z77 : OCKl1

resulting in “20 ABCDZZZZIJKLMNOPQRST”
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Or if insertion of characters is desired, type the characters to be inserted into the record:
Z : XXXXXX : OCK2

resulting in ‘20 ABCDZXXXXXXZZZOPQRST”

NOTE: the insertion from character six to eleven will result in the shifting of characters “ZZZIJKLMN” from
byte position 12 to the boundary of the next tab position, which is 15. Therefore only 3 characters “ZZZ” are
shifted from 12 to 14 and “IJKLMN” are lost. The text from the next tab position 15 onwards is not affected.

Output messages:

Refer to the section on the “CREATE” utility for output messages.
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CH (Change File Name)
(a function of SYS-SUPERUTL)

This utility allows the operator to change the name of a file or group of files on disk. The <DATA> option
allows the data file of an indexed pair to be changed, and it will also cause the keyfile to refer to the new
data file name (the keyfile name does not change).

Format:
) \l/ file-name or | l file-name or
CH disk-name / group-name <DATA> TO group-name
Examples:

To change the name of a single file:
CH BPS320D/DCSTSK36K TO DCSTSK
CH DCSTSK TO INDISK3TSK

To change a group of files:
CH BPS320A/AR= TO BP=
CH PRB= TO PR=

To change several different files or groups of files:
CH DCSTSK TO INDISK3TSK, BPS320A/AR= TO BP=

To change the name of the data file of an indexed pair:
CH AR200K <DATA> TO AR200BU

Note: if a change of group file name is specified with the <DATA> option then the data file should appear
in the directory after the keyfile. If this is not the case then the name of the data file is changed first, and
when the attempt to change the key file name is made, a “data file-name NOT FOUND”’ message will be dis-
played. This will not occur when changing the name of a single indexed file.

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION

"file name™ CHANGED TO0 File nare success- None.

“file name” fully changed-.

"file name™ NOT Specified file Check input or (re-

CHANGED = NOT FOUND name 15 not on input 1f necessary)

disk. Check for correct

cisk.

NO FILES FOUND FOR Specified group Check input C(re-input

C HANGING IN THE name is not on if necessary)

FAMILY. "group~name"” diske. Check for correct
ciske.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

"file name™ NOT
CHANGED IN USE

File's name cannot
be changed because

it is currently

being used by systerm.

hait until file is
ro loncer in use-»
then re=input.

"name™ FILE IDENT~-
IFIER T0O LONG

Attempt has been made
to change a file name
to more than 12

characters in lercgth.

Re=input.

*file name™ NOT
CHANGED = ILLEGAL
REQUEST

Attempt has been made
to change the name of
a file to "SYSMEM™

(a name reserved for
system use) or atl
Spaces.

Re=irput.

"file name™ NOT
CHANGED = "file name"™
ALREADY ON DISK

Attempt has been made
to duplicate the name
of a file atready on
diske

ReFinput.

KEYFILE "file name™
NOW POINTS TO DATA
FILE "file name™.

Successful completior
of data file name
change.

None.

<64> LOAD FAILURE
UTILITY BUSY

Another function of
SYS=SUPERUTL is being
executede.

Wait until
SYS=SUPERUTL 1is
frees then re-ingute.
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CHECKADUMP (Compare Library Tape with Disk)

This utility allows the operator to compare information in files on a library tape with corresponding files on
disk. It is used to verify that a library tape is correct after files have been DUMPed or UNLOADed, or that
disk files are correct after files have been ADDed or LOADed. Specified tape is processed sequentially, file
by file, and the disk is searched for corresponding files. The utility will notify the operator on up to four errors

in a given file. If there are more than four errors, it will ignore the rest of that file, and proceed to the next
file on tape.

Format:

CHECKADUMP library-tape-name WITH disk-name

Examples:

To compare files on the tape called PRTAPE with the corresponding files on the system disk:
CHECKADUMP PRTAPE

To compare files on the tape called ARTAPE with the corresponding files on a disk called ARDISK2:
CHECKADUMP ARTAPE WITH ARDISK2

Output messages:

MESSAGE

POSSIBLE CAUSES SUGGESTED ACTION

Library=tape~name
NOT A RECOGNIZED
DUMP TAPE

First record of tape
not recognized by
CHECKADUMP. Tape

may not have been
created by LD
utility.

None. Utility ends.

tibrary=-tape=-name More or fewer entries None. (See CMS MCP

INVALID DIRECTORY
ON TAPE

in directory on tape
than specified ir the
first record of tape.

L]

Reference Manual
for adcitional in-
formation on tape
formatse.

COMPARISON ERROR
ON tibrary-tape-
name ON DISK FILE
HEADERS.

Header in tody of tape
is not identical to
respective header in
disk directory. The
error count for the

file is increased by 1.

RFecreate dump tape.

COMPARISON ERROR

ON file-name FILE NOT
FOUND FOR CHECK.

'éo}}esbaﬁding disk

file cannot be found
for file onrn tare.

Recreate dump tape.

2015228
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MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
COMPARISON ERROR ON Corresponding disk Recreate dump tape.
file=name FILE NOT file cannot be read
AVAILABLE FOR for this file on
CHECK tape.
COMPARISON ERROR ON Discrepancy between Recreate dump tape.
file=name C(AROUND disk file and tape
RECORD number) file. Record numter
in vacinity of error
in file is printed,
if possible. One 1is
added to error count
for this file.
COMPARISON ERROR ON Difference in length Recreate dump tape.
file=name AROUND of tape and disk files.
END OF FILE One is added to error
count for that file.
COMPARISON ERROR Difference in sizes Recreate dump tape.
ON fite-name DIFFER~- of disk and tape
ING FILE SIZ2ES files.
COMPARISON ERROR ON Difference in file Recreate dump tape.
file"name CIFFERING types of files being
FILE TYPES comparede.
COMPARISON ERROR ON Difference in recorc Recreate dump tape.
file=name DIFFERING sizes of thte files
RECORD SIZES being compareds
COMPARISON ERROR ON Difference in block Recreate dump tape.
file“name CIFFERING sizes of files being
BLOCK SIZES comparede.
NO DISCREPANCIES CHECKADUMP success~- None.
BETWEEN DUMP TAPE ful.
library=tape~nanme
AND DISK disk=name.
DISCREPANCIES FOUNC Discrepancy discover= Fecreate dump tape.

BETWEEN DUMP TAPE
Library=tape~name
AND DISK disk=name.

ed between disk file
and tape file.

NOTE: Refer to ‘“Common Utility Output Messages” for additional messages.
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CHECK.DISK (Check all Sectors of a Disk)

This utility reads every sector on a specified disk, and reports on any parity errors encountered.

Format:

CHECK.DISK [

disk-name

If no disk is specified, the system disk will be checked.

Example:

To read and report any parity errors from sectors of a disk ARBK:

CHECK.DISK ARBK

If the e utility detects that it is being run onw ‘mcgabym flqggy disk, it will give an additional message at end
of job job if circumstances dictate, as follows: ==

T e S

If 15-30 bad sectors are found then the following message is displayed:

DISK disk-name SHOULD BE REINITIALISED SOON

If more than 31 bad sectors are found then the following message is displayed:

DISK disk-name EXCEEDS BAD SECTOR LIMIT
PLEASE POWER OFF DISK disk-name

If this message is given, then the disk should not be used again.

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

CHECK.DISK ON disk=-
name COUMPLETED = ONE
ERROR NOTIFIED.

This message 1is
displayed after all
sectors have been read
and one error has been
detectede.

None.

CHECK.DISK ON disk-
name COMPLETED -
number FRRORS NOTIFIED

The utility has found
more than one bac
sector.

None.

READ ERROR ON DCL QOF
disk=namee.

An error was
encountered while.
reading sector zero of
the specifiec diske.

None.

ERROR NOTIFIED ON
READING SECTOR n

Normal output message.
Utility continues.

None.

CHECK.DISK ON
disk=pame COMPLETED
-ERRORS NOTIFIED

or
CHECK.DISK ON
disk=name COMPLET~-
ED-NJ ERRAQR

Normal E0J messagese

Nones.

Note: refer to ‘“Common Utility Output Messages”
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COMPARE (Compare Files)

This utility compares corresponding records in two files, or in pairs of files within two groups. A realignment
feature is also available as an aid to detecting missing records.

\J/ file-name or

COMPARE disk-name / group-name WITH
\J/ file-name or l J/ ’
disk-name / group-name R

To compare file PQ60R on the system disk with file PQ60RS on disk PRB3:
COMPARE PQ60R WITH PRB3/PQ60RS

Format:

Examples:

To compare the groups of files beginning with AR and the files A27Q on disk ARBK1 and ARBK2:
COMPARE ARBK1/AR= WITH ARBK2/AR=,
ARBK1/A27Q WITH ARBK2/A27Q

To compare the file IV20F on the system disk with the file of the same name on disk 132, with realignment:
COMPARE IV20F WITH I32/IV20F R

If corresponding records are different, the following is printed on a line printer file (or console printer if the
line printer is not available).

DIFFERENCE DETECTED AT BYTE @nnnn@

where n is the number of the byte in the record, starting from 0. The two records are then printed, using
more than one line if necessary,with the following format:

byte-offset
32-byte groups in hexadecimal
32-byte groups in ASCII

(A null character (00) in hex is represented by ““..””, and a non-printable character in ASCII represented by
a blank).. ——

Comparison of groups of files works as in the following example:
Assume DISK1 contains the files A, B, C, D, AB, AC, ABC, BC.
Assume DISK2 contains the files A, B, C, D, AB, AC, ABC, BC, BD, EF.

Then

COMPARE DISK1/= WITH DISK2/= compares all files on DISK1 with the corresponding files on
DISK2.

Buf

COMPARE DISK2/= WITH DISK1/= compares files on DISK2 with the corresponding files on
. DISK1, and will fail to find DISK1/BD and DISK1/EF.

Similarly,

COMPARE DISK1/A= WITH DISK2/A= compares files A, AB, AC and ABC on DISK1 with the
corresponding files A, AB, AC and ABC on DISK1 with the corresponding files on DISK2.
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Also,
COMPARE DISK1/A= WITH DISK2/AB= compares the following pair of files:
DISK1/A with DISK2/AB,
DISK1/AB with DISK2/ABB, (not found)
DISK1/AC with DISK2/ABC,
DISK1/ABC with DISK2/ABBC (not found)

The realign tion works in the following manner;_ -

If three consecutive records fail to compare then an attempt is.made-to.compare the third record of the second
file with.the next-two-records of the first. file..

If all these five comparisons fail then an attempt is made to compare the fifth record of the first file with
the fourth, fifth, sixth and seventh records from the second file.

If this comparison fails, then the comparison is terminated with an appropriate message (see later). ) |

/7
If a correct comparison occurs at any stage, then the compared records are used as synchronization for restart-
ing normal comparisons.

For example, consider FILE1 containing 10 records A, B, C, D, E, F, G, H, I and J, and FILE2 containing
twelve records K, L, M, N, O, P, Q, R, S, T, U, and V.

The utility compares record A with record K, then B with L, then C with M. If all these comparisons fail, /
then if realignment is specified record M is compared with records D and E. If this also fails, record E is com- |
pared with records N, O, P and Q. If none of these compare, the comparison is terminated. |

Note that if there is a missing record in one file, and realignment is NOT specified, a comparison error will
arise on every succeeding record until end-of-job.

Additional Capabilities

Further features in this utility are summarized in the railroad chart given in Figure 4-1, which gives the com-
plete input specifications.

Non-disk devices:

Files on devices other than disk may be compared by following the file name by one of the following key-
words:

CRD - any 80-column or 96-column card device

PTR - any paper tape input device

MTP - any magnetic tape or cassette device

DSK - any disk device (the default; this keyword is for
documentation only)
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— COMPARE < comp-spec >

V

< disk-id>/ X—/—<ﬁ|e-id> ———9

< comp-spec>> is defined as :

< mfid-spec-1>— WITH — < mfid-spec-2 >

VAN

<gid-spec-1>— WITH — < gid-spec-2 >

< mfid-spec> is defined as :

— CRD —
— MTP—| [-m—KEY-number-number
—< mfid >-/=< file-id > <nr >t nb>
— PTP— 1 RECORDS-number-number
— DSK-J 1 EBCDIC

< gid-spec> is defined as :

—_— <disk-id>—/—i .< group-id> —-[;Kl—-—< nr>—[< nb>J

Figure 4—1. Railroad Chart for Compare Utility

Examples:

To compare records on a cassette file ARDUMP/FILE020 with a file AR578QQ on the disk WDSK:
COMPARE ARDUMP/FILE020 MTP WITH WDSK/AR578QQ

(note that the two-part name is valid for multi-file tapes or cassettes, refer to section 2 for naming conven-
tions).

To compare two card files DAT1 and DAT?2:
COMPARE DAT1 CRD WITH DAT2 CRD

Record and block sizes:

The record size (and the number of records per block) may be specified after the file name and device key-

e

word if applicable \
\ | o)

4-16 N <w->



Examples:

To compare a system disk file CU265 with a magnetic tape file TPF, treating data blocks on the tape as 80-
byte records blocked 9 records to a block:

COMPARE CU265 DSK WITH TPF MTP 80 9

e
[ ce——————

To compare a system disk file SCRO1 containing 90-byte records with a system disk file SCR0O2 containing
180-byte records, but reblocking the second file as QO-byte records:

COMPARE SCRO1 WITH SCR02 90 2

ey ]

Note that if the records to be compared are of different lengths, and reblocking is not specified, then onTy
the number of characters in the shorter record are compared. — L

If i d the file will anslat BCDIC on input. The option KEY allows the comparison

to be done only on the field defined, the remainder of each record will be ignored. The first number is the
offset of the field within the record, the second is its length. If two files have keys of different lengths, the
shorter length will be assumed for both the files.

NOTE: The EBCDIC option is applica en_one of the devices is tape

o

Examples

Compare fields starting at byte 11 for 4 characters of FILE1 with FILE2
COMPARE FILE1 KEY 10-4 WITH FILE2 KEY 10-4

The option RECORDS. allows.the comparison_to.be done only on the records specified. The first number

-

is the starting record number and the second number is the total number of records available for comparison.

No other record will_be read from that file.
Example:

Compare records 12, 13, 14 of FILE1 with records 10, 11, 12 of FILE2.
COMPARE FILE1 RECORDS 12 ngWITH FILE2 RECORDS 10 3

Limitations: [Feewriee g Ol

R ——

g

The maximum record size is bytes. If a file exceeds this record size, it may be compared by Z@chgkjn

For example, a file with record size of 1200 can be compared by reblocking as 600 bytes blocked 2, or as 300
bytes blocked 4. The higher the blocking factor, the slower will be the comparison. (If the record size is a prime
number P, it can be reblocked as 1-byte records blocked P). N

The use of a star-file terminates the list of pairs of files to be compared. For example,
COMPARE A= WITH DK2/A=, X= WITH DK2/X=,
STFILE, B= WITH DK2/B=

will compare A=, X= and all files mentioned in the file STFILE, but will ignore the comparisons of B=.

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
END OF FILE filename End of one file is None.

BEFORE filename = detected before the

n ERRORS end of the other file
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FOR ITEM input

typede.

MESSAGE FCSSIBLE CAUSES SUGGESTED ACTION
f.lename WITH Normal ending message hNone.

filename COMPARED = if both files are

n ERRORS Same SizZe.

ILLEGAL SYNTAX Initial input mis- Check input arg

re“enter.

CANNOCY REALIGN

filename WITH
filename=n ERRORS

Ending message if
realignment has teen
specified but has
failed.

None.

INCOMPATIBLE
FILESPECS input

A file is specified

to be compared with

a grouc of files» or
vice versa.

Fe=input correct
mesSsS Zoe€.

ITEM TOO LONG input

Input wmessage greater
than 256 characters-.

Divice input into
separate partss anc
re~erter.

DIFFERENCE DETECTED
AT BYTE annnna

See example earlier

See exzmple eartier

CANNOT READ RECORD
n OF filename

Parity error on

disk fite.

Use tackup copy of
file cgncernecds, if
possible.

ILLEGAL KEY FOR file-
name: number=number

A key has been

Check the key length

specified with a length and re~input if

zero or which does not
Lie completely within
the recorde. The
utility will proceed

necessary.

AT number

range specifiec which
ran beyond the end of
filte. The range has

with next item.
ILLEGAL RECORDS fFOR The record number None.
file=name: number specified for the

starting point of

comparisons 1s not

present in the file.
CANNOT COMPARE PAST The utitlity limitation None.
POSITION numoer 1IN came into effect due
file=nanme to a request tc compare

teyond an offset of

number bytes.
file=name EXHAUSTED The file had a record Nonee.
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COPY (File Copy)

This utility allows the operator to copy files from one medium to another.

Format:

\l/ file-name or
COPY disk-name / group-name

<KEY >
or
<BOTH>

TO

\]/ file-name or

disk-name / group-name

If as a result of the copying a file a duplicate filename would be created, the original file on the destination
disk is removed automatically.

If the file being copied is a keyfile and the <KEY> option is used, the keyfile is copied and the new keyfile
refers to the original data file.

If the file being copied is a keyfile and the <BOTH> option is used, the keyfile and the corresponding data

file are copied. The data file is given the keyfile name with the letters, “QQ” appended. The new keyfile is
made to refer to the new data file name.

If the file being copied is a keyfile and neither <KEY> nor <BOTH> options are used, only the correspond-
ing data file is copied. The records of the new data file are created in keyfile order.

Examples:

To copy a file called AR200 from the system disk to a disk called ARBU:
COPY AR200 TO ARBU/AR200

To copy files called AR200 and AR300 from the system disk to a disk called ARBU:
COPY AR200 TO ARBU/AR200 AR300 TO ARBU/AR300.

To copy a file called APTASK from the system disk to APBU, changing its name to APTASKB:
COPY APTASK TO APBU/APTASKB.

To copy all files beginning with letters “PR” from disk PR2 TO disk called PRBU:
COPY PR2/PR= TO PRBU/PR=

Copying Keyfiles

Assume there is a keyfile called PR200K which refers to a data file called PR200.

The statement

COPY PR200 <KEY> TO PRB/PR200K will create a new keyfile PR200K on disk called PRB which
references the original data file, PR200, on the system disk.

The statement

COPY PR200K <BOTH> TO PRB/PR200K will create a new keyfile and data file on disk called
PRB. The name of the new data file will be PRB/PR200KQQ and the keyfile (PRB/PR200K) will refer
to this new data file.

The statement

COPY PR200K TO PRB/PR200K will create a new datafile PR200K on the disk PRB. No new keyfile
will be created but the records in the new data file will be created in key order according to the keyfile.
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Additional Capabilities

Further features in this utility are summarized in the railroad chart given in Figure 4-2, which gives the com-
plete input specifications.

* < file-name >

< group-copy >

—copy— V}

L <sfile> TO < d-file> ——d
< group-copy > is defined as :
—— < KEY> —™
——< BOTH>—
_ < group-name-1> TO < group-name-2> —>

<s-file> is defined as :

— CRD —

1\ MTP
L PTP —
— <BOTH> -
/M
' — _<KEY__> - — <r-spec>
—<fi|e-name>N/ : i;
~J 1 .\ RECORD ?nr> —
LM\ sLock — cmb> —
{1 L — TAPE.MARKS —————— <nt> —
—-r‘l\—-NO.LABEL
L /1 \— EBCDIC

Figure 4-—2. Railroad Chart for Copy Utility (Sheet 1 of 2)
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< d-file> is defined as :

< r-spec>is defined as :

< file-name >

L 1\ FILESIZE

) W BLOCK —

V

< number>

2015228

< record-key >

Figure 4—2. Railroad Chart for Copy Utility (Sheet 2 of 2)

<r-count>

\2

t——- - <record-key> —

V

4-21



Non-disk devices

Files may be copied to and from media other than disks. Abbreviation for the valid devices are as follows:
MTP - magnetic tape or cassette
CRD - punched card
PTP - paper tape

Examples:

To copy a cardfile called PRFILE to a disk called PRBU:
COPY PRFILE CRD TO PRBU/PRFILE

To copy a disk file called PR300 to a single-file magnetic tape:
COPY PR300 TO PRTAPE MTP

NOTE
This tape is in “COPY” tape format, not “LOAD/DUMP” format. To access this
tape file again it will have to be placed on appropriate device by “COPY” utility,
not “” LOAD/DUMP”.

To copy a cardfile called PRFILE to paper tape:
COPY PRFILE CRD TO PTFILE PTP

Note: Paper tapes are always “unlabelled”, and when accessing it, MCP will issue appropriate message requir-
ing an “AD” intrinsic response from operator. See “AD” intrinsic.

Unlabelled tapes
Input tapes having no CMS labels (‘“unlabelled” tapes) may be accessed by the COPY utility.

The NO.LABEL option allows the copying of unlabelled files. Upon recognizing an unlabelled file, the MCP
will print a “DEVICE REQUIRED” message. The operator must then respond with an appropriate “AD” in-
put message (see “AD”) to identify theé unlabelled file.

The end of file recognition for unlabelled files is determined by tapemark count. The TAPE.MARKS option
allows the operator to specify the total number of tapemarks which will indicate end of file to the utility when
copying an unlabelled file. The default value is 2. Each tape mark which is encountered will contribute to this
total. Therefore, a standard labelled CMS file will be copied up to, but excluding, the trailing label if NO.L-
ABEL is specified by itself.(The standard CMS labelled tape format is “label, tape mark, data, tape mark, la-
bel”, see CMS MCP manual). The operator must be aware of the format of any file which is to be copied
when using the NO.LABEL option.

If the RECORD size is not 180 bytes, refer to the section on Record/Block modifications.

Example:

To create a disk file called EMPL from first file of a magnetic tape with non-standard label (the format being:
LABEL, TAPEMARK, DATA, TAPEMARK):
COPY TP MTP NO.LABEL TAPE.MARKS 2 TO EMPL

Note: MCP will issue a message asking for unlabelled tape TP. Operator must respond with “AD” input.
Additionally, the first record of file EMPL will contain a copy of the non-standard label.

Record and block sizes

Record and/or Block sizes may be modified for all file types, input and output.
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The number of bytes in the record or block is specified using the corresponding ‘“numbers”. The record and
block sizes of input disk files are always taken from the file itself (Disk File Header). Record and block sizes
of non-disk input files are determined as follows:

Record Size:
If RECORD is specified, “number” becomes the new record size.

If RECORD is not specified record size defaults (see below).
Block size:

If BLOCK is specified, “number” becomes the new block size.
If no BLOCK specified, but RECORD is specified, record size becomes new BLOCK size.

If neither BLOCK nor RECORD is specified, Block Size defaults (see below).
Default Values:

Output disk = same as input disk.

Input labelled tape/cassette = from tape label
Input unlabelled tape/cassette = 180 bytes
Cards = 80 or 96 bytes, depending on device.

If the record size is increased then the additional bytes will be filled with spaces if the input file is a source
or data file, or with binary zeros for any other type of file.

Example

To copy an 80-column card file labelled PROGSRC to a disk file called PROGSRC on a user disk “USR”,
and make the record size and block size of the disk file 80 bytes and 720 bytes respectively:

COPY PROGSRC CRD TO USR/PROGSRC RECORD 80 BLOCK 720.

To copy a disk file PRBU/PR300 to magnetic tape with large blocks suitable for tape media:
COPY PRBU/PR300 TO PRTAPE MTP RECORD 180 BLOCK 1800

File size

The “FILESIZE attribute” of a disk file may be specified for the output disk file. Note that only assigned
areas are copied. This feature does not increase disk space at the time of copying, but allows programs to add
further records if required. At that time extra disk space may be needed.

Example:

To copy FILE1 and increase its “FILESIZE” to 1500, replacing the original by the copy:
COPY FRIEl TO FILE1 FILESIZE 1500

Single area

The “SINGLEAREA attribute” may be specified for the output disk file. This ensures that the new file will
occupy a single disk area.

Example

COPY FFLE2 TO FILE2 SINGLEAREA
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Crunching files

The “CRUNCH attribute” may be specified for the output file. This causes any unused disk space at the
end of the file to be returned to the system.

Example:

COPY PRB/PR200 TO PRB78/PR200 CRUNCH

WARNING
A file cannot be “uncrunched” once it is crunched. This means it cannot be extend-
ed. It can only be used for inquiry. This option is therefore useful for storing history
files.

Extending disk files

Records can be added to the end of an existing disk file with the option “EXTENDING” . The existing file
must have identical attributes to the file being copied.

Example:

A data file called DFTUES was created with Tuesday’s data. To add this data to the end of a file called
DFMON (containing Monday’s data):

COPY DFTUES TO DFMON EXTENDING

(Note the size of DFMON ‘must be large enough to contain all required records.)

Selected file copy

Selected record numbers from the input file may be copied.

Example:

To copy 500 records starting at record #1200 from file FILE1 to file FILE2:
COPY FILE1 1200 500 TO FILE2

Note:

pairs of numbers may be specified within each pair;the first number specifies a relative record number and
the second specifies number of records to be copied. If an extra number is specified, the last number specifies
copying from that record to the end of the file.

Example:

To copy records 100 to 149, 300 to 499, and 1000 to end of file:
COPY FILE1 100 50 300 200 1000 TO FILE2

Selected index file copy

—
m;xed files, copying of records can be selected based on content of the key. There are 2 options: the

%/ number of records can be specified, or an ending key value.

Examples:

PQR is a keyfile containing personnel records. To copy 15 records from the corresponding data file starting
from the record with personnel #01786 to a data file, PSNL:

COPY PQR 01786 15 TO PSNL
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Using same keyfile, to copy all data records from personnel ¥#01786 to 18000 to data file, PSNL:

COPY PQR 01786/~ 18000 TO PSNL

Note:

The second option is specified by the hyphen in the COPY statement. Note that at least on space is required
before and after all key values (personnel # in this g:gse).

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACT ION

numbers number IN
file name NOT COPIED

Error found in pair
of numbers for sel-
ected record copy
option. One record
number in the pair
incicates a section
of the file address
than a previously
specified sectione.
This pair is ignored
by COPY.

Check input
re~enter.

and

file=name EXHAUSTED

End~of~file was en~
countered while the
section of the file
indicated was being
copiede.

None

filename TO filename
BAD ATTRIBUTES

Particular attritute
specifications is
meaningless or in-
consistent. The in-
consistencies will
be in relationship
between output devices
record size» and
block size; or att=
empt was made to add
records to a file
whose attributes
differ from those of
input filee.

Check input
re~enter.

and

2015228
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MESSAGE

g .

SUGGESTED ACTION

FILE IDENTIFIER
file=name TO0O LONG

Copy of a group of
files was requested.,
At Least one file-
name that was to be
generated bty the
copy would have teen
more than 12 charac-
ters longs maximum
tength of file-names
is 12 characterse.

Check
re-erter.

input and

filename T0O filename
COPY DISCREPANCY

End=of-file reached
before expected.
Disk File Header may
be corrupt-

filename TO filename
COoPIED

COPY successfule.

ANone.

filename TO0 filename
ILLEGAL REQUEST

Copy of a group of
files was requested.
An individual file-
name of "SYSMEM"™ or

“"(spaces)™ Was to have

been produced. ™"SYS-
MEMT™ (a file-name
reserved for systenm
use only) and
"(spaces)" are not

acceptable file~“names.

Check input
re“ertere.

ard

filename NOT ACCEPT-
ABLE RECORD SIZE

O0F m EXCEEDS MAXIMUWM
FOR THIS RUN =
RESUBMIT

Copy has encounterecd
a file with a record
size greater tharn
expected. This can
happen if a magnetic
tape file with a
record size greater
than 1024 charécters
is subritted to the
utility without the
record size heing
properly specified
in the initial input.

Check input
re~erter.

filename EXKAUSTED
DURING RANGE record-=
key number number

End-of-file encounter-

ed while section of
file indicated by
"record~key™ "punrber”
is being copied.

None
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

filename EXHAUSTED
DURING RANGE
"record=key"™
"record=key"

No records were
found ir the rance
"record-key™
"record-key".

Check input and
re-erter.

NO RECORDS FOR
COPYING FROM
filename

Specified file
contains no records
for copyinge.

Check for correct
filerane.

INPUT RECORD number
QUTPLUT RECORD number

PERMANENT ERROR ON
INPUT FILE

Error encounterec-
utility cannot
continue.

Do selective copies of
the parts of the file
before and after the bad
record» as part recovery

INPUT RECORD number
OUTPUT RECORD number
PERMANENT ERROR

ON OUTPUT FILE

Error encounterec-

utility cannot
continue.

INPUT RECORD
number OUTPUT

Error encounterec=
utility cannot

"Fe-irput the COPY wWith

Femove the disk area in
error with XD uytility

snd rerun the COPY

suiteble FILESIZE

RECORD number continue. option.
QUTPUT FILE TOO
SMALL
filename TO0 file~= COPY unsuccessful irr= None.
name COPY FAILURE ecoverable error was
encountereces The
reason should be
displayec before this
message.
NO RECORDS IN THE <BCTH> option was Nonee.
KEYFILE - file=-name usede. Utility was not
able to access to a
data file through
some failure in the
keyfilea.
file=name NOT FOUND Specified file was Check inptt and

FOR EXTENDING not found. re-~enter if necessary;
Check for correct
medium;

filename REMOQVED CCPY successful. If Nonee.

any duplicate files
are encountered by
COPY they are aut-
omatically removed.

filename TO filenamé
SELECTION CRITERIA
IGNDORED

Confirms that select=-
ion criteria were
specified when copy=-
ing a pair of filess»
and have been ciscarg=
ede.
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MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
BAD ATTRIBUTES Inconsistent attrib- Check i1nput anc
SPECIFIED utes were specified re~erter.

for input file.

filename T filename
EXTENDING FLAG
IGNORED

EXTENDING option was
ignored by utlity
when pair cf files
was copied.
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CP (Compute)

This utility allows simple computations to be made, with the answer displayed in decimal and hexadecimal.
Input may be either decimal or hexadecimal. Hex values must be enclosed in @ symbols.

The utility may be initiated with a single computation to perform, in which case it will do the calculation
and terminate. If no calculation is initially provided, the utility issues an ACCEPT to enable the computation

to be entered. In this case the utility will do the calculation and then issue further ACCEPTS until a null input
to the ACCEPT is given.

Format:

Ir- Uy

CP number J > number

=~ x| +

—

The numbers accepted are any decimal or hex values in the range
0 999999999999999{@38D7EA4C67FFF @)

or the negative equivalent.

Parentheses are not allowed. The calculation is performed on a strictly left-to-right basis. The operators +,
—,*, /, and M are for addition, subtraction, multiplication, division and modulus division (the result is the re-
mainder) respectively.

Examples:

To compute the hexadecimal value of the decimal number 12345:
CP 12345

To compute the value of a complex expressioh:
CP 555 #3 + 2-100 #2/5

(Note: the result of the above is 626, because the calculation is done strictly left-to-right).

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTIGON
CP 3 NUMBER T0O At Least one number Re=ingfut.

LARGE is out of range.

CP : MISSING Two Consecutive Re=input .
OPERAND operators (+», etc)

have been entered
With no numrber
between-
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POSSIBLE CAUSES

SUGGESTED ACTION

cp

HEX. NO. WITH

MISSING "aT™

Itlegal symbot:;
or missirg 2
symbol at front
or back of a
hex value.

Re=input.

CP : INvaALID Itlegal symbols Re=irptt.
OPERATOR or an operator
(+, etc) has been
omitted.
CP : OVERFLOW An intermediate Re=irput.
value in the com~
putatior is greater
than the maximunm
value.
CP * DIVISICN BY Self explaratory. Re=irpute.
ZERD
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CREATE (Create Disk File)

This utility allows the operator to create or extend data or source disk files. The “AMEND” and “UPDATE”
utilities use many similar features.

Format:

CREATE disk-name / \L file-name | RECORD number \l/
S BLOCK number number
A FILESIZE number
N CRUNCH

or

CREATE EXTENDING

disk-name / file-name l A number l

N

When creating a new disk file, certain attributes may be specified.

If the S option is selected, a source file will be created using alphanumeric input. If the A option is used
a data file will be created using alphanumeric input. The N option creates a data file with hexadecimal (numeric)
input. If none of these is selected, S is assumed. Alphanumeric input is accepted as typed, but numeric
(hexadecimal) input requires two characters (0-9, A-F) for each byte of the record.

The RECORD option allows the operator to specify the number of characters per record of the new file.
If no record size is specified, a record size of 80 bytes is assumed for source files, and 180 bytes for data files.

The BLOCK option allows the number of characters per block of a new file to be defined. The defaults are
as follows:

If RECORD size was specified but no BLOCK, BLOCK size will equal RECORD size.

If neither RECORD nor BLOCK is specified, RECORD size will be 80 bytes for source files and 180 bytes
for data files; BLOCK size will be 160 bytes for source files, 180 bytes for data files.

The FILESIZE option allows the maximum number of records likely to be written to the new file. This is
useful in allocating only as much disk space as required by the file. Once the FILESIZE has been specified
for a file, that file can never be extended beyond that number of records. However, the COPY utility may
be used for increasing the FILESIZE of an existing file. The default is 2,048 records.

The CRUNCH option allows the operator to specify that the new file should occupy the minimum area of
disk, but never be extended.

The numbers specified for the “numbers” option may be used to set ‘“‘tab” positions within the record (similar
to setting ‘“‘tabs” on a typewriter). If tabs are set, the operator may input data, press OCKI, and the utility
will reposition the print mechanism to the next tab position within the record, and await data input. During
this repositioning CREATE will fill all character positions left unspecified in the record with a “filler” (ASCII
space for source input, ASCII zero for alphanumeric input, and binary zero for numeric zero). The record length
plus one will be used as a termination tab position, whether or not other tab positions are specified.
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CREATE can be used for record sigqs up to 500 bytes, but since the utility cannot be given input greater
than the width of the console, tab positions are mandatory on files of \atget tecord ameq. kot mm\e, A K'\\e

of 180 byte records requiring al ic i i ; ) . -

100, A )f’ile ST tq g (zia phanqrpenc input \.mll require at least one tab position (for instance at position
; . 10U byte records requiring hexadecimal input will require a minimum of three tab positions (for
instance at- positions 50, 100 and 150). = The maximum tab size is 111 in alphanumeric input and 54 in

hexadecimal input. That is, the difference between two consecutive tab positions should be less than or equal
to 111 in alphanumeric input and less than or equal to 54 in hexadecimal input.

The EXTENDING option is used to add records to an existing file. The attributes, such as RECORD and
BLOCK sizes, are taken from the old file. The file type is also taken from the existing file. The operator may
specify “A” alphanumeric input or “N” for hexadecimal input. If neither “A” nor “N” is specified, “A” is
assumed.

Examples:

To create a source file called “ICFILE”, record size 100 bytes with 5 records per block, tab position set at
65:
CREATE ICFILE RECORD 100 BLOCK 500 65.

To create a source file called “ICFILE” with Record Size 80, block 3, and a maximum of 20 records in the
file:
CREATE  ICFILE RECORD 80 BLOCK 240 FILESIZE 20.

To extend a source file called “ICFILE” (note: the utility will automatically prompt the operator for the next
sequential record number to be created):

CREATE EXTENDING ICFILE

To create a data file called “CFILE” for hexadecimal input with tab positions set at 50, 100 and 150. (Note:
Default record size is 180, block 1):

CREATE CFILE N 50 100 150

The utility operates in two modes: “RECORD INPUT” (entered through PK1) and “RECORD MODIFY”
(entered through PK2).

PK1 PK?2 PK3 PK4 PK5S PK6

input modify _— —_— . £E0J,

Thé “Record Input Mode” (PK1) is used to enter new records through the keyboard. Characters are input*
followed by OCKI1 for each tab position.

The “Record Modify Mode” (PK2) is used to make corrections to the last record input. The point in the
‘record at which alterations are to be made is selected by typing an identify group of characters immediately
preceding the byte(s) of the record to be altered. The portion of the record to be replaced or inserted follows
the identifying characters, delimited by a colon (:). If alterations are to be made at the beginning of the record,
no identifying characters are necessary.

If OCK1 is used to terminate input, the characters to be altered will replace the corresponding number of
characters in the record.

For example, for a record containing “ABCDEF”, the amendment C:XY:OCK1 will result in/“ABCXYF”.
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If OCK?2 is used to terminate input, the characters delimited by colons (:) will be inserted at the indicated
point. The insertion can cause characters in the record to be moved to the right. The shifting of characters ap-

plies only to those characters from the starting byte to the next higher relevant tab position; characters beyond
this tab position will not be affected.

For example, a record specified with tab positions at 4 and 8, contains “ABCDEFGHIJ”. The amendment
C:WXY: OCK2 will result in “ABCWXYDHIJ”.

Initially the utility will be in the “Record Input Mode”, and on completion of an entry in any mode, it will

allow the operator to select the mode not in use, or terminate the utility (with PK6). Unless otherwise instruct-
ed, it will continue in the existing mode.

If the FILESIZE is specified and records are entered beyond the given filesize, then the error message is
displayed after (filesize + 2) records have been entered. The last two records will not be written, due to the
blocking of the output file by CREATE. For example, if the request

CREATE ICFILE FILESIZE 15

is followed by more than 15 records entered, then the message ‘OUTPUT FILE TOO SMALL” will be given

after the seventeenth record is entered; and the utility will go to EOJ without writing records 16 and 17 to
the output file.

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

FILETYPE IS NOT
SOURCE OFR DATA

A file other than
a "source”" file or
a "data™ file was
specified.

Check for correct
files check irput
and re~enter if
recessarye.

ILLEGAL PARAMETER
LIST = BAD
ATTRIBUTE

Specified record and
block sizes are in-
compatible.

Check input anrg
re~erter;

ILLEGAL PARAMETER
LIST - TABS ERROR

Tab positicns beyond
end of record were
specifieds or input
fields Larger thean
capabilities of
consolee

Check input and
re“entere.

NOT HEXACECIVAL
CHARACTER INPUT =
RESUBMIT

Character other than
0=9 ad A=F was input.

Check input and
re~enter.

00D NUMBER OF
HEXADECIMAL CHAR~-
ACTERS INPUT

Warning message ing-
icating that an odd
number of hexadecim-
al characters was
input. Wher incut

mode is "hexadecimal™»
utility expects even
number of input char-
acterse.

None. Utility accepts
the input» but adds a
Zero onto the end
(right) of the inout»
to ever it out.

2015228
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| SIESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

INPUT ERROR -
RESUBMIT RECQORD
MODIFICATION

Input error during
"Record Modify Mode™.

Check input and
re~enter recorc
modification.

BYTE WITHIN

RECORD SPECIFIED
NOT FOUND

The identifying
string of charact-
ers for record
modification could
not be found in the
record specified.

Creck input anrd
re~enter the
record modification.

UNWANTED KEY
PRESSED = PLEASE
RE-INPUT.

Invalid 0OCK ygas
pressed.

Re=enter input and
termirnzte the entry
with the correct OCK.

INPUT IMMEDIATELY
BEFORE PKe HAS
BEEN LOST

Cheracters were input
immediately before

PK6 was pressed to
terminate the utility.
These characters witl
not be Written to

the specified fite.

Restért the utility
using nodify rode to
correct this record if
cesirece.

QUTPUT FILE TOCO
SMALL

Attempt was made to
add records to
specified file
beyond its maximum
filesize. File is
closed with lock.

List the file to
check which records
have been entered:
then use CREATE
EXTEANDING to add

the cesired records.
Alternatively use
UPDATE with the
FILESIZE option.

PERMANENT ERROR ON
QUTPUT FILE

Utility is not atle
to write any-.more
records to the new
disk file because

of errors on the
diske. File is closed
with locke.

List the file to check
which records have
teen entered: then
CCPY toc a different
fite and continue
using CREATE
EXTENDING.

RECORD SELECTION
ERROR

Attempt was made to
select a non-exist-
ant recorde-

Check input and
re-enter if
necessary.

ILLEGAL RECOFRD
NUMBER SPECIFIED

Attempt was made to
select record greater
than the number of
records in files or
zero.

Crteck input and
re-enter if
recesscrye.
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POSSIBLE CAUSES

SUGGESTED ACTION

RECORD REQUESTED
IS BEYOND E.Q.F.

Attempt was made to
select recerd teyond
end of filee.

Usually indicates
tpdate is complete:
utility terminates
normélly», no action
reed be takens.

E.0.F. REACHED
DURING DELETIONS

Attempt was made to
delete a record
beyond end of file.

Usually indicates
file update is
complete: utility
termingtes normally»
no action need be
takere.

FILE TYPE IS NOT
DATA

Input type A or N has
been specified and

the type of file given
for extension is not
datae.

Check the file type
and re=ingut correct
file typee.

Note: Refer to “Common Utility Output messages” for additional messages

2015228
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DA (Disk Analysis)

This utility allows the operator to read any portion of a CMS-format disk. It is an interactive program, with
the operator entering a range of commands via the console.

The utility is commonly used to print the contents of the disk directory. In general, if the PD utility operates
correctly for a specific disk, then DA should also run successfully. Specifically, the disk cartridge label, the name
list entry- and disk file header for SYSMEM must be intact. (Refer to the CMS MCP manual for details of
the disk format and directory structures).

Format:

DA

disk-name I / file-name Q/\l/

The utility operates in two modes “disk mode” and ‘‘file mode”. If no file name is specified the utility oper-
ates in “disk mode”. If no disk-name is specified, the system disk is analyzed.

Disk Mode

In this mode the operator can enter via the keyboard a number of commands. These commands can be abbre-
viated according to the table provided at the end of this section. The format and meaning of each command
in disk mode is given below.

END

Terminates the utility.

DCL

Reads and formats the contents of the disk cartridge label.

DFH

Reads and formats the contents of selected disk file headers. This command is followed by other details, given
here:
— ;

TEMPORARY
ALL

OF file-name }
DFH ﬁ number

@ number
NEXT

— —

The “TEMPORARY” option displays the headers of all temporary files.
The “ALL” option displays the headers of all files, and their contents if in use.

The “OF” option displays the header of the specified file: all headers will be checked and duplicates will
be displayed if found.

The “sector-number” option displays any sector in disk file header format, where the number is a decimal
sector address. If preceded by an @ symbol, the sector-number is in hexadecimal. This feature can be used after
displaying other parts of the directory, which include sector addresses for disk file headers in hexadecimal.

The “NEXT” option displays the header of the next file in the directory.
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AVAIL.TABLE

Reads and formats the contents of selected parts of the disk available space table. This command is followed
by other details, given here:

- M
ALL
AVAILABLE L
AVAIL.TABLE-ﬁ BAD

INVALID

number
@ number

- .

The “ALL” option-displays the entire available table.

The “AVAILABLE” option displays entries for available area only.
The “BAD” option displays entries for bad sectors only.

The “INVALID” option displays all entries in the available table which are invalid, in that the “length” entry
does not equal the difference between “start address” and “‘end address”.

The “sector-number’ option displays any sector in available-table format, where the number is a decimal sec-
tor address is in hexadecimal.

NAME.LIST

Reads and formats the directory name list, including the sector addresses of associated disk file headers. This
command may be followed by other details, given here:

ﬁ i
NAMES

TEMPORARY
NAME.LIST OF file-name ~

number
@ number

-
If no further details are given, then the entire name list is displayed.

The “NAMES” option displays entries for old (existing) files only.
The “TEMPORARY” option displays entriés for temporary files only.

The “OF” option displays the entry for the specified file : all entries will be checked and duplicates will be
displayed if found.

The “sector-number” option displays any sector in name-list format, where the number is a decimal sector
address. If preceded by an @ symbol, the sector-number is in hexadecimal.

READ

Reads and displays the contents of any specified sector in hexadecimal and ASCII format. This command
may be followed by other details, given here:

NEXT
READ ONLY number

@ number
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The “ONLY” option inhibits the display of the information.
The “NEXT” option will read the next sector. Note that after some operations which involve a search, the

“next” sector may be indeterminate. After a READ of sector n, a READ NEXT will read sector n+1. A
READ command with no further details is taken as a READ NEXT.

The “number” option reads the sector whose address is the number. If preceded by an — symbol, the sector-
number is in hexadecimal.

DISPLAY
Displays the current sector address and contents of the program’s sector-buffer. The first DISPLAY command

must be preceded by a READ command. A READ ONLY followed by a DISPLAY is equivalent to a normal
READ.

KFPB

The Key File Parameter Block of a keyfile can be printed.
KFPB OF file-name

If the file specified is a key file, then record 1 of that file is selected and the information is printed.

PPIT
The Pseudo Pack Identification Table can be found from the Disk Cartridge Label and requested information
may be printed:
) number \l/
ppiT 4 NAMES
ALL

OF disk-name

The “number” option displays the sectors from the PPIT.
The “NAMES” option displays the used entries of the PPIT.
The “ALL” option displays every sector of the PPIT.

The “OF disk-name” option displays the entry for that disk only.

File Mode
In file mode, the utility can be used to read selected records. Only the following commands are valid:
READ
DISPLAY
END

The READ command has the same format as in disk mode, except that the “number” refers to the logical
record number in the file, and a READ NEXT will read the next logical record in the file. The amount of
information displayed is equal to the file’s record length. In DISPLAY option, if the file is a key file, then
the KFPB of that key file is displayed.

General Notes

In disk mode the sector number starts from zero; that is, “READ 0 will read the first disk sector.
In file mode the record number starts from one; that is, “READ 1”7 will read the first logical record.

Any I/O error causes the “fetch value” to be displayed, with the current sector address if in disk mode, or
current record number if in file mode.
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Abbreviations

For ease of use, input commands and other keywords may be abbreviated, as in the following table:

READ R
ONLY C
NEXT N
DISPLAY D
END £
pCcL bC
DFH DF
ALL AL
OF CF
TEMPORARY T
AVAIL.TABLE A
AVAILABLE A
BAD g
INVALIOD I
NAME.LIST N
NAMES NA

Output messages:

LENGTH number

specified to be read
tn DFH», NAME LIST»
AVAILABLE TABLE or
FPIT format is outwith
relevant area.

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
OUTWITH format AREA In disk mode the None.
ADDRESS: number sector which has been

FILE IS NOT A KEYFILE

The KFPB option has
teen requested and

the file which was

specified 15 not a

keyfilea

None.

NOT FIXFD DISK SYSTEM

The PFIT option  has
been requested on a
non=Fixed Cisk system
and no Pseudo Pack
Identification Table
existse

None.

DA TERMINATED

The END commanc 1is
successful.

None.

ILLEGAL PARAMETER
input

No valid disk name
of file name has
bteen specified in
the initiating
messagee.

Re=enter
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[NESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

SUCCESSFUL READ
'REQUIRED FIRST

A DISFLAY command
has bteen entered
tefore a success=
ful reade.

Enter a READ ccmmand»
then a DISPLAY will
WOT Ke

OF disk=name

encounterec while
reading sector zero of
the specifiec ciske.

NOT VALID IN FILE A command other than Check inputa
MODE READ or DISPLAY has
teen used 1n file
mode.
|[NONE FOUND No information has None.
or teen found in answer
INOT FOUND to a3 command.
READ ERROR ON DCL AN error was Nonee.

PARAMETER REQUIRED

The option which has
teen specified is
incomplete.

Re=input the complete
optione.

LASYT OPTION
UNSUCCESSFUL

The DISPLAY option has
teen requested before
a sector or recorc has
teen read or after an
option has been
unsuccessful.

Perform a read be fore.
using display cption.

ADDRESS:====

beyond the last
physical sector of a
disk has been specified
to te read while in
disk mode.

ERROR ON READ- The disk parity error None.
RECORDS===~ has been encountered

while reading a record

in file mode.
ERROR ON READ- The disk parity error None.
ADDRESS2 = === has been encounterecd

while reading a record

in disk modee.
BEYOND END OF FILE- A record beyond end of None.
RECORDs ==>=~ file has been

requested to be read

while in file mode.
INVALID SECTOR~- A sector address None.




DD (Disk Dump)

This utility allows the operator to back-up (“STORE”) one or more files from a disk to one or more disks
(cartridge or BSMD) whose capacity is less than the originating media, and later “RESTORE” these files to
their original state.

Store Function:

Format:

file-name or

\1/ file-name or
DD STORE disk-name / TO disk-name / group-name

group-name

The STORE function allows the operator to store a file or group of files between two disk media, where
the size of the file may be greater than the physical size of the disk to which the file is being copied (destination
disk). The files to be stored are specified by “‘file-name” or “group-name” and are taken from the system disk
unless ‘““disk-name” is specified. Additional files or groups of files may be specified, separated by a comma.

When the original destination disk is filled, the utility will request the name of the next disk to be used. The
disk name is accepted from the operator who should then power off the drive using the “PO” intrinsic, insert
the new disk into the drive, and use the “RY” intrinsic to allow the utility to continue. When all the files have
been copied, the original destination disk must be re-inserted before DD will go to End of Job.

STORE re-computes block sizes for optimization and to allow a file to be copied to multiple disks. As a re-
sult, these files will not be usable as in their original form. The files must be RESTORED.

Examples:

To store a file called PR200 from the disk PRI to the disk PRBU:
DD STORE PRI/PR200 TO PRBU/PR200

To store a group of files beginning with the letters “PR” from the disk PR2 to the disk PRBU:
DD STORE PR2/PR= TO PRBU/PR=

To store a file called PRCLEF from the system disk to the disk PRBU:
DD STORE PRCLEF TO PRBU/PRCLEF
The information needed to restore these files is kept in a file called “DDSTRESTORE” which is created
when DD begins processing. Because of this, DD may not be run twice to the same destination disk or the
information required to restore the first set of files will be lost.

Restore Function

Format:

;l/ file-name or

disk-name / group-name

file-name or
DD RESTORE disk-name / group-name TO

This option allows the operator to restore a file or group of files between 2 disks where the disk from which
the files are being copied (source disk) was generated by “file-name” or “group-name”. Files are copied to the
system disk unless “disk-name” is specified. Additional files or groups of files may be specified, separated by
a comma.
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When all files have been restored, the utility will inform the operator what disk must be inserted next to
continue the transfer. Power off the disk drive using the “PO” utility, insert a new disk, and use the “RY””"

intrinsic to continue the utility.

Examples:

To restore a file called PR200 from the disk PRBU to the disk PRI:

DD RESTORE PRBU/PR200 TO PR1/PR200

To restore a group of files beginning with the letters “PR” from the disk PRBU to the disk PR2:
DD RESTORE PRBU/PR= TO PR2/PR=

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTICN

group~name = NO
FAMILY MEMBERS
FOUND

Specified group
is not on disk.

Check input and
re~enter if necessary;
Check for correct
diske.

FILE NAME TOGO
LONG

Specified file
name is longer
than 12 characterse.

Re=input correctly.

file=name NOT
STORED = ILLEGAL
REQUEST

Attempt was made to
store a system file
(that is» MCP»

interpreterss etc).

None -

ENTER NEW PACK ID
FOR CONTINUATION
OF TRANSFER

Program requests
next disk for
STORE continuation
ACPT disotay-

Enter AX mix number
cf procram and new
6isk name to which
STCRE will continue
toc Ccpy-.

INSERT PACK disk~-
name FOR CONTIN-
UATION OF TRANSFER
INSERT NEWPACK
disk=name FOR
CONTINUATION QOF
RESTORE

Continuation disks
are required.

Regpond to ACPT mess
age with AX mix number
disk”"name. Power

off (PD) disk
currently filled>»
insert new disks type
“"RY" to contirue
proceéssing.

NOT FIRST PACK OF
A STQORED SERIES
PACK disk—name
‘REQUIRED

Source disk specifiea
in RESTORE is not
first disk of a stor-
ed series of disks.

Fower off (PO) in-
appropriate disk»
insert proper disSke.

file"name STORED
T0 file=name
file*"name RESTORED
T0 file-name

STORE or RESTORE
success ful

None.

NOTE: Refer to “Common Utility Output Messages” for additional aid.
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DUMP (Dump Files to Library Tape from Disk)

This function, a part of the LD allows the operator to copy files from disk to library-tape.

Format:

I

DUMP TO library-tape-name

FROM disk-name

file-name or
group-name

| <BOTH>

If the <BOTH> option is used following a request to dump a keyfile, the associated data file will also be

dumped following the keyfile on tape, provided the data file is on disk.

Examples:

To dump a group of files beginning with the letters “AR” from the system disk to ARTAPE:

DUMP TO ARTAPE AR=

To dump a file called ARTASK and a group of files beginning with the letters “DCS” from a disk called

ARDISK1 to a tape called ARTAPE:

LD DUMP TO ARTAPE FROM ARDISK1 ARTASK DCS=

To dump a keyfile called AR200K and its data file from a system disk to ARTAPE:
DUMP TO ARTAPE AR200K <BOTH>

Since “DUMP” is a part of the utility “LD”, “LD” is actually what will appear in a mix message. To discon-
tinue the DUMP function, ‘DS” mix number/LD must be used.

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTICN

NO FILES IN
THE FAMILY
group~name ON
DISK disk-name
FOR DUMP

Specified group nanme
not found on disk.

Check input and
re~enter 1f necessary;
Check for correct
ciske

INO FILE fit e“name
ON DISK disk=name
FOR DUMP

Specified file was
not found on diske.

Check input and
re-enter if necessary’
Check for correct
cisk.

file-name NOT
DUMPED = IN QUTPUT
USE- DUMP ABANDON~-
£ED TAPE BEING
PURGED.

File to be copied is
in use and cannot he
copied. If "DUMP
ABANDONED"™ message is
givenr tape 1is purged
and utility goes to
£E0J.

None: utlity will

not dusp this file
but will continue

with next file to

te durgede.
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MESSAGE

POSSIBLE CAUSES SUGGESTED ACTION

file~name NOT
DUMPED - HAS BEEN
REMOVED.

DUMP ABANDONED -
TAPE BEING PURGED.

File to be copiec was None
removed between start

of DUMP and time when

file was to be copiec

to tape. Tape is purced

and utility goes to End

of Jobh.

file=-name NOT
DUMPED = HAS BEEN
ALTERED = DUMP
ABANDONED = TAPE
BEING PURGED.

Contents of file to None
be copied were alter-

ed between the start

of the dump and the

time the file was to

be copied to tape.

Tape is purged and

utility goes to Eng

of JOb-

file~name LOAD/
DUMP DISCREPANCY

End of Fite reached None.
before expectec. Disk

File Header may con-

tain errorse.

No files were founc Check input and re-

copy of filte
exists.

NO FILES 7O

DUMP on this disk to copy enter if necessarys
to tape. Check for correct

taﬂe.

file=name DUMP success ful None.

DUMPED

DUPLICATE fite~name More than cne recuest None.

ALREADY BEING was made to DUMP this

DUMPED file.

file=name NOT <BOTH> option was I1f specified cata

DUMPED = DATA FILE specifieds but data file dump is

NOT ON LINE file was not found required, supply
on diske. DUMP with backup

if it

Note: Refer to “Common Utility Output Messages for additional messages.
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ECMA.LD (LOAD/DUMP OF ECMA TAPE FILES)

This utility allows the operator to structure tape files according to ECMA BASIC and ECMA COMPACT
systems as specified in the STANDARD ECMA-41 publication.

The ECMA tapes are treated as unlabelled tapes in the CMS system. The utility is initiated in two different
ways for BASIC system and COMPACT system.

BASIC INITIATION

Format (Disk to Tape copy)

ECMA. LD DLOJ!VIP l FROM disk \l/\l/ fil
. uNHAD isk-name ile name

The files are copied from the disk to a purged tape. If the option UNLOAD is specified then the files copied
are removed from the disk.

Format (Tape to Disk copy)

ECMA.LD LOAD TO disk-name \I/ \\4 RECORD number BLOCK number \l'\]/

The files are copied from an ECMA BASIC tape to the disk specified by disk-name. The option RECORD
followed by a number specifies the record size in bytes on the tape and BLOCK followed by a number is the
blocking factor, that is, number of records per block.

If the RECORD and BLOCK options are used then the first file on tape is read according to the first attri-
butes, the second file is read according to the second attribute etc. If the block size (that is, record size x num-
ber of records per block) exceeds 256 then an error message is issued and loading is not performed.

If RECORD and BLOCK options are not used then tape files are loaded as 256 byte records blocked 1.

The names of the ECMA tape files loaded to the disk become ECMAO001, ECMA002,.... ECMAOON.

Examples:

To copy files INO01, IN0O02 from the systems disk to a tape in ECMA BASIC format:
ECMA.LD DUMP IN001, IN002

To copy file AR030 from the disk ARDISK to a tape and remove after copy:
ECMA.LD UNLOAD FROM ARDISK AR030

To copy files PR200, record size 80 block 160, PR210, record size 60 block 180, to the system disk from
ECMA BASIC tape on device CTA:

ECMA.LD LOAD RECORD 80 BLOCK 2, RECORD 60 BLOCK 3

The utility will display the following message:
mix no/ECMA.LD <14> WAITING UNLAB ECMATAP/NONE AT DEVICE REQUIRED

Then enter:
AD mix number CTA

The files PR200 and PR210 will be called ECMA001, ECMAO002 on the disk.
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COMPACT INITIATION

Format (Disk to Tape copy)

[E—
ECMA.LD or TO tape name FROM diskname file name
UNLOAD

The files are copied from the disk to tape. If the option UNLOAD is used then files copied are removed
from the disk.

Format (Tape to Disk copy)

LOAD | , \l/
ECMA.LD or FROM tape-name TO disk name
ADD

\l/File name I RECORD number | BLOCK number‘\y \l/ l

The files are copied from an ECMA COMPACT tape to the disk specified by disk name. If any file is already
present on the disk, it will be removed before the same named file is copied. The option RECORD followed
by a number specifies the record size in bytes on the tape and BLOCK followed by a number is the number
of records in a block.

If RECORD and BLOCK options are used then the first file on the tape is read according to the first attri-
bute and the second file is read according to the second attribute. If block size (that is, record size x number
of records per block) exceeds 256 then an error message is given and utility will terminate.

If RECORD and BLOCK options are not used then tape files are loaded as 256 byte records blocked 1.
The ADD option will copy a file to the disk only if that file is not already present.

Examples:

To copy files IN0O1, INOO2 from the disk INDISK to a tape FRED in ECMA COMPACT format:
ECMA.LD DUMP TO FRED FROM INDISK IN001, IN002

To copy files INO10 from the system disk to a tape FRED and remove from the disk after copy:
ECMA.LD UNLOAD TO FRED IN010

To copy files from tape FRED on CTA which is created in ECMA COMPACT format files IN0O01, IN0O02
to the system disk:

ECMA.LD LOAD FROM FRED IN001 RECORD 80 BLOCK 2, IN002

The utility will display thé following message:
Mix number/ECMA.LD <14> WAITING UNLAB ECMATAP/NONE AT DEVICE REQUIRED

The response should be:
AD mix number CTA
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Output Messages:

MESSAGE

POSSIBLE CAUSES

SUGGZSTED ACTION

NOT A BASIC ECMA
TAPE

Loading is requested
from a BASIC tape but
the tape is not
a BASIC format

Check the tape and
re=input

NOT A COMPACT ECMA
TAPE

Loading i1s requested
from a COMPACT tape '
but the tape is not
a COMPACT format

Check the tape and
re-input

NO FILES IN THE FAMILY
group=name ON TAPE
tape-name FOR DUMP/
LOAD/ADD/UNLOAD

Specified files are
not present on the
tape

Check the group name
and/or the tapes and
re-input

NO FILES IN THE FAMILY
group=name ON DISK

FOR DUMP/LOAD/ ADD/
UNLOAD

The specified group
of files is not
present on disk

Check the group name
and re=input

NO FILE file=name UN
TAPE tape=name/DISK
disk=name FOR LOAD/

The specified file
is not present on
tape or on disk

Check the file name
and re=input

DUMP/ADD/UNLOAD
file=name REMOVED This message is none
displayed for each
file removed by a
LOAD or UNLOAD
file=-name LOADED This message 1is none
displayed for each
file added or
loaded
file=-name DUMPED This message 1is none
displayed for each
file dumped or
unloaded
file=name NOT LOADED- Self-explanatory
ALREADY (N DISK
file-name NOT FOUND The file is not Check input and
found on disk re-enter
file=name HAS BEEN The speci fied disk none

REMOVED = DUMP
ABANDONED = TAPE
BEING PURGED

file to be copied to
tape has been removed
before the utility was
able to copy it
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USE = DUMP ABANDONED -
TAPE BEING PURGED

dumped to tape as it
is being used as an
output file

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
ile-name HAS BEEN The contents of the none
LTERED = DUMP file to be copied to
ABANDONED - TAPE tape were altered
BEING PURGED after the start of
the dump and before e
the utility was able
to copy it
file=name IN DUTPUT The file cannot be none

|BLOCK COUNT ERROR

This is displayed when
the BLOCK COUNT entry
in the end-of=-file
label» end=of=track
Label>»
Label does not match
with the actual number
of blocks read during
a LOAD or ADD

or end=of=volume

possible bad tape:
retry with a

different drive or
with a backup tape

INCORRECT TAPE NAME

For a COMPACT format
taper the names
initiating message and
the tape label do not
agree

in the

Check the tape label
andre=input

NOT FIRST PART OF FILE

A section number

other than 1 was found
when reading the first
Label on tape

DATA BLOCK TOO LARGE

The block size on
tape for a LOAD or
DUMP is greater than
256 bytes

none

file=name DATA FILE
NOT FOUND ON TAPE
FOR LOAD

File speci fied for
COMPACT format LOAD
cannot be found

Check file name and

re=-input if
necessary
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FL (Display File Attributes on Self-Scan)

This utility allows the operator to display detailed information about particular files or groups of files on disk
upon the self-scan screen. The information given is similar to the LR utility.

S e

Format:

file-name or
FL disk-name / group-name

The utility uses the following PKs when more than one file is specified:

PK1 PK2 PK3 PK4 PKS PKE
page to
next —_— S S— _ E0J
screen

Examples:

To display information about all entries on the system disk:
FL =

To display information about a file called PR200 found on disk called PR2:
FL PR2/PR200

To display information about a group of files beginning with the letters “PR” found on the system disk:
FL PR=

Output format:

The utility will fill eight lines on the self-scan screen with information about one file.
line 1: FILE NAME (DDDDDDD/FFFFFFFFFFFF)
line 2: FILE TYPE (TTTTTTTT)
line 3: SIZE:ACTUAL (XXXXXXX) MAX (XXXXXXX)
lines 4,5: headings
line 6: DATE CREATED (YYDDD),LAST ACCESS DATE (YYDDD),
RECORD SIZE (XXXXX), RECS/BLOCK (XXXXX)
line 7: AREA MAP (ssescmsosnses)
line 8: OVERFLOW ON DISK (DDDDDDD)

Note that the OVERFLOW ON DISK will not be displayed if the file has no overflow areas allocated.
The first line contains disk name specified by DDDDDDD on which the file specified by FFFFFFFFFFFFF

resides.
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In the 'second line the FILE TYPE entry will contain one of the following:
SYSTEM (system file)
CODE COMPILED YYMMDD (object code file and compilation

date)

DATA (normal data file)
SRCELANG (source language file)

The third line displays the actual file size and maximum file size specified for the file.

The fourth, fifth, and sixth lines display the date of creation and the date the file was last accessed in
YYDDD (Julian) date format. The record size displays the number of characters per record and RECS/BLOCK
displays the number of records per block.

In the seventh line sixteen characters are displayed to show the allocation of the sixteen areas into which

a file may be broken. Each character may be one of the following:

+ unallocated

B allocated on this disk
O allocated on the overflow disk

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

FILE NAME =
disk=name/file=name
NOT FOUND IN DISK
DIRECTORY

Specified file not
found on this disk-

Check input and
re~irput if necessary j
Check for correct
ciske.

disk"name/file~nanme
NO FILES FOUND IN
IDIRECTQORY FOR
FAMILY

Specified group was
not found on this
diske.

Check input and
re~input if necessary;
Check for correct
CiSkc

Note: Refer to “Common Utility Output Messages” for additional aid.
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FS (File Squash)  /

This utility allows the operator to remove all deleted records from a data file. Records are normally “deleted”

@m""a , hexadecimal @FF@ are written over the records) through an appropriate application program. The FS”
utility will remove these previously deleted records, allowing additional records to be added to the file.

v

W - The “file-name” identifies either a data file or a keyfile. If a keyfile has been specified, the name of the
data file is Votltw;ai_r“lfd i%MOm"Etlon held iﬂwthe, kgyhle

R —

fa e

Format:

o v v

disk-name / file-name INTO disk-name / file-name

NS S

\

If a keyfile is specified, then the utility will reconstruct this keyfile so that it relates to the modified data-

.

While the utility is processing, no other program may access the data file (or the keyfile if one is specified).

If only one file-name is specified and no other options are used, the file squash will be carried out in place,
and no new data file will be created. If a keyfile was specified, then a new keyfile with the same ‘file-name”
will be recreated by the SORT.

If 2 file-names are specified; the data file will be squashed into a new file, and the keyfile (if specified) will
be recreated by the SORT. If the first file-name specifies a keyfile, then the new keyfile will have the name §|
indicated by second file-name, and the new data file will have the name of the new keyfile name, with the
letters “QQ” attached to the end of the name. é

Examples:

To squash the file, PR200:
FS PR200

To squash the file, PR200 and create a new file, PR200B:
FS PR200 INTO PR200B

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
file-name SQUASHED FS success ful - None.

FROM n RECORDS TO Original and result-

m RECORDS ing fliesizes of the

data file indicated.
n™ and "m"™ are
decimal numbers up
to 7 digits each.

KEYFILE file=name "file-name™ indicated None.
RECONSTRUCTED by operator input

identified by keyfile

and FS has success™

fully squashed the

data file and recon-

structed the keyfite.

2015228 4-51



file with a record
size greater than
10000 bytes.

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
KEYFILE SORT ' SORT utility was not None.
FAILURE able to properly con-
struct a keyfile.
RECORD SIZE TOO An attempt has been None.
GREAT made to squash a

ZIP TO SORT FAILURE - When attempting to

END OF J08B reconstruct the
keyfiles the utility
failed to execute
SORT.

Ensure that SORT
and SORTINTRINS
are present on the
disks and re-input.

Note: Refer to “Command Utility Output Messages” for additional aid.
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ICMD (Industry Compatible Mini Disk Access):

This utility allows the operator to access industry-compatible mini disks (ICMD).
Format:

ICMD LR disk-name i 1
or
1CMD PG disk-name TO disk-name | mrnm;b;l/

ICMD COPY disk-name/file-name ICMD TO disk-name/file-name FILESIZE number
or

ICMD COPY disk-name/file-name TO disk-name/file-name mICMD

The first function of the utility (LR) allows the operator to print the disk directory of the ICMD. The utility
will print a line of information for each file on disk.

The second form of the utility (PG) allows the operator to purge (erase) all files from an ICMD. The utility
will replace all files by a single zero-length file called “DATA” to which is assigned all the disk space available

to the user. By specifying 'TO’, the opérator may change the disk’s name to the second name, and in this case
the owner’s name may be set or made blank.

The third form of the utility allows the operator to copy an ICMD file to a CMS file. The CMS file will
have the largest block not exceeding 180. If the FILESIZE of the CMS file was not specified, it will be calcu-
lated from the header of the ICMD file. Note that when copying a Multi-Volume File (file which resides on
more than one disk) the FILESIZE option will almost certainly be required.

The fourth form allows the operator to copy a CMS file to an ICMD file. The maximum record size of the
CMS file must be 128 bytes (the ICMD sector size). The option "B’ allows the copying of any file without the
loss of attributes, but it may be copied back by this utility only.

Examples:
To print the disk directory of an ICMD disk called PR2:
ICMD LR PR2

To purge all the files from the ICMD called PR2 and name it as PR3:
ICMD PG PR2 TO PR3

To copy a file called PR200 from the CMS disk called PRI to an ICMD disk called PRBU:
ICMD COPY PRI/PR200 TO PRBU/PR200 ICMD

To copy a file called PRFILE from the ICMD called PRBU to the CMS disk called PRI:
ICMD COPY PRBU/PRFILE ICMD TO PRI/PR200

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
ENTER VOL-ID FOR Program is about to Epter sppropriate
"file"name™ n dispolay an ACPT re- ¢isk="name.

questing the next
disk=name contain=
ing the Mutlti-Volume
File "file"name™.
"n" is the sequence
number to be useds»
or btank if none.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

VOLUME n OF "file-
name®” QOUT OF SEQUENCE

Sequence number "n©
of "file=name™ was
not expected at this
pointe.

(Ex: program was
expecting cisk with
sequence number of

2 and operator su=-
pptied disk with
Sequence number 4).

Remove inappropri ate
disk from disk drive
(PO cannot be used
with ICMD). Replace
with cdisk having
correct sequential
number for this file.

DUPLICATE FILE
"file“name™

File cannot be copiec
to ICMD 35 a file

of the same name
already exists. Disk
cannot contain 2
files with the same
name.

Cory this file while
changing its name. Ffor
exampler if file-nare
MYFILE is already on
the ICMD, enter ICMD
COPY DISK/MYFILE TO
ICDISK/YOURFILE ICWMD.

NO FREE LABEL ON
"disk=name™

File cannot be copied
to ICMD as its disk
directory is full.

Feplece ICMD yith
another ICMD having
cirecteory spacee.
Re=attempt ICMC utility’

NO SPACE FOUNMND
ON "disk=name™

File cannot be copiec
to ICMD as no unused
space coulc be founce.

FG ICMC and re-attempt
copys or select another
cisk or which to copy.

Note: If any of the above messages (including ‘“‘disk-name” NOT FOUND and “file-name” NOT FOUND)
is output in response to the initiating message, the utility will go to End of Job. If in response to an ACPT,
the utility will repeat the message: ENTER VOL-ID FOR “file-name” “n”.

BAD INDEX TRACK
ON disk=name SECTOR
number

ICMD has an error on
Track 0 and cannot
be used by this ut~
ility. Utility goes
to £0J.

Select another ICMD
for this function.

RECORD SIZE OF
file"name EXCEEDS
128

The file cannot te
copied to the ICMD
as its record size
is more than 128»
the maximum for an
ICMD. Utility goes
to ECJ.

Use MCP COPY vctility
to change record/
Elock sizes.

(EXx:s CCPY CMSFILE TO
CMSFILE RECAORD 128>
BLCOCK 128)

Then use ICMD COFY

to complete transfer.
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by

/

/

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

NEXT SEQUENCE NUMBER
OF file“name EXCEEDS
99

No more disks may
be usedr» as the
maximum for an ICMD
is 99. Utility goes
to E£E0J.

Use MCP €OPY wutility
to bresk file (see
CoPY ytility). Then
Lse ICMD COPY to
cogﬁlete transfer.

" INPUT ERRDOR ON
file=name SECTOR
number

Irrecoverable error
was found on read¢-
ing sector "rusber”

7
i

File cannot be copied

/from the ICMD; use

backuo ICMD if avail-

from the ICMD. Util',ff eble.
| ity goes to ECJe /
QUTPUT ERROR ON Irrecoverable'errgé Disk cannot be usede.
file=name SECTOR was found on wripﬁng Use another ICMD.
-number sector "number™ /to
the ICMD. /
file-name TO ICMD COPY function Nore.
file=name COFPIED successful -/
disk=name PURGED ICMD PG function None.
successful.
file=name IS NOT The reghested file Nonee
TYPE SOURCE OR has the wrong file
DATA type /for this use.
file-name REMOVED ThngMS file was None.
removed by the utility
to make way for
another file being
5topied from an ICMD.
Note: Refer to Common Ultility ﬁ‘utput Messages for additional aid.
/
2015228
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IR (Initiate Log Recall)

(a function of SYS-SUPERUTL)

This function will initiate recall and go back in SYS-LOG files after skipping the number of entries specified
by the operator (that is, 5 digit “offset”) and display the required message.

Format:

IR offset

Examples:

To initiate recall after 12 entries and display the message on the console:

IR 12
To initiate recall of the message just given:
IR 1
Output messages
MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
CANNOT LOCATE DESIRED The log files have None.
LOG ENTRY been transferred

using TL utitity

Offset is greater Decrease the value of
than number of entries offset and re<enter.
in Llog file
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KA (Analyze Disk Space Assignment)

This utility provides the operator with a map of all space used on disk by specific files, or available for other
use. The printout is in ascending disk address order in terms of areas and their assignment.

KA is capable of analyzing space assigned to one or more files, one or more groups of files, or the available
areas.

Special reporting is given if the group identifies all files on the disk (that is, disk-name/=). In addition to
an analysis of the areas allocated to each file, this report will show the space assigned to the disk directory,
temporary, available, bad, and missing areas. The temporary areas are those which are allocated either to tem-
porary files or to the virtual memory.

If files are created, extended, or deleted by the system during the processing of KA the map will not be
accurate. It is therefore necessary that KA be run only when no other programs are in the mix.

The analyzed output will be to a line or console printer, and will print the areas in ascending disk address
order associating with each area its first sector address, its length in sectors, and its status. The status will be
either allocated, available, temporary, bad, or missing. If the area is allocated, the file name of the file to which
the area is assigned will also be listed. If a particular file or family is not on-line, then this is indicated on the
printout.

If the option DSKAVL is selected, then an analysis of the available areas on the disk specified by “disk-
name” (or system disk if no ‘“disk-name” was specified) will be printed.

Format:
7 \J/ file-name or
KA -~ disk-name / group-name
or N 2 e hon AL :
/ .
KA disk-name DSKAVL —
Examples:

To analyze disk space assignments of all files on system disk:
KA =

To analyze disk space assignments of all files on the disk called PR2:
KA PR2/=

To analyze disk space assignments for a group of files beginning with the letters, “PR” on the system disk,
and a file called PR200 on a disk called PR2:

KA PR= PR2/PR200

To analyze available areas on the disk called PRBU:
KA PRBU DSKAVL
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Output format:

7

Six columns of information are output. The column headings, the format of the values these columns contain,
and the significance of these values are as follows:

HEADING

AREA ADDRESS

AREA LENGTH

STATUS

FILE NAME

|

e

VALUE

8 digits
6 hex. digits

8 digits
6 heX- digits

9 characters

12 characters

SIGNIFICANCE

Sector address of start
cf ares

Number of sectors 1in
this area

See Note 1

See Note 2

[ Note 1: The status will be one of AVAILABLE, TEMPORARY, BAD, or * MISSING#, depending on
| whether the area is available, allocated to a file, denoted as temporary, unusable or lost.

Note 2: If the area is ASSIGNED, then this field will contain the identifier of the file residing in the area.
If a file belongs to a pseudo disk its disk name is also listed. Otherwise it will be blank.

e S

»5'; The status *MISSING#* occurs if an area is not referenced from anywhere within the file directory or available
table/Thls may be because the area is in fact lost, or because existing files have been opened, have had further

\areas allocated to them and are still open during the processing of KA.

If fixed disk is being used, three areas are reserved for MTR purposes with the status marked as “BAD”.
The area lengths are 256, 128, and 128 sectors respectively.

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

*AREA APPARENTLY
ASSIGNED THICE=

Area is containec
partly or complete-~
Ly in an area prev=-
iously listed.

NKotify field eng-
ineering. DO NOT USE
DISK. It may be possible
to recogver any file not
involveds» usirg COPY.

*AREA ASSIGNED
BEYOND MAXIMUM
ADDRESS~+

Area is assigned
beyond the address~
able space.

Notify field eng-
ineering. DO NOT
USE CISK.

NOTE: QUTPUT FILES
ON DISK WERE OPEN

DURING THIS EXEC-

UTION OF KA

Files were open on
disk while KA yas
processing. Other
programs may have
been in the mix
when KA was proc-
essinge.

KA printout may not
be conmpletely acc-
urate. Begin KA when
no other programs
gre in the mix.

linput NOT FOUND 1IN
DIRECTORY ON THIS
DISK

Specified file is
not on diske.

Check input and re-
input if necessarys
Check for correct
ciske.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

input NO FILES IN
DIRECTORY FOR
THIS FAMILY

Group of files
specified is not
on diske

Check input and re-
input i1f necessary;
Check for correct
cisk.

TABLE SIZE EXCEEDED

Numter of lines of
output requirec is
greater than KA
permits. Maximum
permittec is about
141 pages of outpute
KA encs.

None.

NO OUTPUT GENERATEL
BY KA

Disk directory cont~™
ains no file names
to print.

Check for correct
cisk;

Check input ang
re~input 1f necessary.

Note: Refer to “Common Utility Output Messages” for additional aid.
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KEY.CHECK

/
This utility allows the operator to check and print the information on the validity of keys in an indexed pair
of files.
Format:

KEY.CHECK ] disk-n ame/_;L keyfile-name <BOTH J

/

This utility does not provide the > <file name> option in the initiating message.

During the execution of the utility the operator is informed" if the data file has been updated via another
key file or parlty errors have occurred on the data file since creation of the specified key file. The checking
is performed in two ways, Key file to Data file check, and Data file to Key file check.

In Keyfile to Data file checking, the key value field Qf each entry in the key file are compared with the key
field in the corresponding record of the data file. This comparison will detect any changes to the keys in the
data file records and disused entries in the key file/

In Data file to Key file checking, the key field *t';f every non-deleted record in the data file will be checked
to have an entry in the key file. The record wrltten to the data file via another key file and records with invalid
keys will be detected, as they will have no entry in the key file.

If the <BOTH> option is specified in the m1t1at1ng message, then Key file to Data file and Data file to Key
file will be checked otherwise only Key flle to Data file will be checked.

The utility will terminate if a parity error is encountered on the key file.

If the Generation number of the kfey file differs from that of the data file then a warning is printed.
(Generation number is a field in the 'File ‘Parameter Block, refer to MCP manual).

The Generation number of the lgey file will be modified to that of the associated data file on completion
of a Key file to Data file check p’rovided that the following conditions are satisfied:

1. Every key entered in the lgey file matches the key field in the associated data file record.

2. Every non-deleted data fil¢ record has a key entry in the key file.

3. The number of matched kéy entries in the key file is equal to the number of data file records with a key
entry in the key file. /

4. There are no parity err()rs on either the key file or the data file.

Output Format: ,f’

#

The output format is ;;éelf-explanatory.

/
/
/

Examples:
KEY. CHEGK PQR

Check the key fjle POR, performing Key file to Data file check only.
KEY.CHECK PQR <BOTH>
/

Check the keyg file PQR, performing Key file to Data file check as will as Data file to Key file check.
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Output Messages:

MESSAGE

POSSIBLE CAUSES

SUGGZSTZD ACTION

file=name IN USE

Another program is
using the keyfile

Wait until job using
keyfile has closed
filer then re=input

file=name IS NOT A
KEYFILE

Sel f=-explanatory

Check the file=name
and re=input

file=name IS A
NULL=KEY KEYFILE

The specified file
is a tag~file

See S0G section on
the SORT for meanings:
this utility cannot
check tagfiles

file~name <DATAFILE>
NOT FOUND

The data file
corresponding to
the keyfile cannot
be found

(1)Enter LR disk=name/
keyfile=name.
(2)Check the disk namﬂ
of the data file in

LR Llisting.

(3)If the disk file
name is the same as
the keyfile then
copy data file from
backup and re=inpute.
(4)If the dis name
is different then
load that disk and
re=inpute.

file=name <DATAFILE>
IN USE

The corresponding
data file is being
used by a prograna

Wait until the other
job has closed the
data files, then
re~input

file=name INCOMPATIBLE
WITH KEYFILE

The key=offset plus
key=length in the
KFPB of the specified
keyfile 1s greater
than the record size
of the data file

none

READ ERROR ON KFPB
gF file=name

Parity errors have
been encountered:
the utility cannot
continue.

(1)Attempt to copy
files to another disk
(2)Run CHECK.DISK to
check the integrity
of the disk

READ ERROR ON
KEYFILE file=name

same as above

same as above

2015228
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MESSAGE

PCSSIBLFE CAUSES SUGGESTED

ACTION

UNABLE TO OPEN
file=name <INDEXFILE>

<0 TH> has been given nane
in the initiating

message and the

utility is unable to

open the keyfile and
datafile as an indexed

pair after completion

of the keyfile-to-

datafile check

Note: Refer to “Common Utility Output Messages” for additional aid.
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KX (Disk Allocation Information) PO o f*/(‘
(a function of SYS-SUPERUTL)

This function will allow the operator to display the name of the first file found on the disk ‘specified by “disk-
name” (or on the system disk if no “disk-name” is specified) whose tatal number of sectors allocated is equal
to or greater than “number” (assumed zero if not specified).

A

number

Format:

KX disk-name

After each display, which will include the information of the current numbers of temporary and available sec-
tors, the KX function of SYS-SUPERUTL remains available, waiting for one of the following input responses:

A call on any other function of SYS-SUPERUTL: this will terminate KX.
KX or KX NEXT To display the next file name, if any, otherwise KX will go to END.
KX RM or KX REMOVE To remove the file whose name has just been displayed.
KX END To terminate KX. .‘

Examples:

To display the name of the first file on the system disk whose size is e
KX 250

ual to_or greater than 250 sectors:

To display the name of the next file whose size is equal to or greater than 250 sectors:
KX NEXT

To remove the file just displayed:

KX RM
To terminate KX:
KX END
Output messages:
MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
END KX KX success ful None.
filename - number Normal KA display None.
SECTCRS: AV. number» showing current
TEMP (or TEMPORARY) number of sectors:»
number available anc
temporary on
disk.
input IS AN UNACCEPT- Typing error. Check input and
ABLE RESPONSE FOR KX re“ertere.

See SYS-SUPERUTL messages also.
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LB (Look Back in Log)

(a function of SYS-SUPERUTL)

This function will Look Back to continue recall in the direction of earlier messages with a screenful of mes-
sages. If the serial printer (SPA) is used as the console, then the function will display a number of messages

calculated by the length of messages and width of console

Format:
LB 5

Example:

To look back and display the messages:
LB '

LB can be initiated only after IR, LB; and LF.

Output messages

MESSAGE POSSIBLE CAUSES SUGGESTED ACTICN
IR REQUIRED BEFORE IR function was not Initiate IR then
LB CAN BE OONE initiated before LB. re=-irpctt LB.
CANNOT RECALL LB LB has reached the None
BEYOND THIS FPOINT beginning of this

Log file
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LD (Tape Library Utility)

This utlhty allows the operator to maintain library tapes. It is divided into the following four separate ‘“sub-
programs” (functions):

ADD (tape-to-disk file copy)

LOAD (tape-to-disk file copy; duplicates are removed from disk)

DUMP (disk-to-tape file copy)

UNLOAD (disk-to-tape file copy; files are deleted from disk
after being copied to tape)

On the B 80 these four functions can be invoked directly: the MCP will recognize that they are pait of the
LD program and load LD from the system disk, passing LD the appropriate information. For example, the input

DUMP TO ARTAPE AR= causes the same action as
LD DUMP TO ARTAPE AR= '

If LD does not reside on the system disk, the user-disk name and ‘LD” must be specified.

Should the operator request a “mix message” (see MIX intrinsic) while any of the 4 functions are running,
“LD” (not the name of the specific function) will appear in the mix.

Similarly, to discontinue any of the four functioné a message of: “DS mix number/LD” will be required.

Detailed descriptions of ADD LOAD, DUMP, and UNLOAD and associated output messages are provided
under the name of the function. /
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LF (Look Forward in Log)

(a function of SYS-SUPERUTL)

M

This function will look forward to continue recall in the direction of later messages with a screenful of mes-
sages. If the serial printer (SPA) is used as the console, then the function will display a number of messages

calculated by the length of the messages and the width of the console.

Format:
LF

Example:

To look forward from last recall and display messages:
LF

LF can be initiated only after IR, LB, and LF.

Output messages

MES SAGE POSSIBLE CAUSES SUGGESTED ACTION
IR REQUIRED BEFORE IR was not initiated Initiate IR and then
LF CAN BE DONE before LF re~enter LF
CANNOT RECALL LF LF has displayed the None
BEYOND THIS POINT most recent entry in
the log file
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N

LIST (File List)

This utility allows the operator to list in whole or in part files on any CMS device. Output will be either
to the line printer or to the console printer.

Format:

3;7,}):'?.»;‘,(,{ (“é.,;r‘;f"
v ned starting number of |
4 wam < 7
AN AR A record records
LIST,file-name N <KEY> number to list

If the “A” option is chosen the file will be listed in alpha characters. The “N” option will list the file entirely

in hexadecimal. If neither the “A” nor “N” options are selected, the file will be listed in both alpha and
hexadecimal.

If the file to be listed is a keyfile, the utility will list the associated data file in the order of the keyfile unless
the <KEY> option is specified. When the <KEY> option is used, the utility will list the keyfile itself.

The operator may also list selected parts of a file by specifying the relative record number at which printing
should begin and the number of records to be printed from that point.

Examples:

To list the records of a file called PROGSRC as alpha:
LIST PROGSRC A

To print the first record only of a file called PR200 in hexadecimal:
LIST PR200 N 1 1

To list records 100 through 149 of PROGSRC as alpha:
LIST PROGSRC A 100 50

To List Keyfiles:
Assume there is a keyfile called PR200K which refers to a data file called PR200.

The statement
LIST PR200K N <KEY> will list all records of the keyfile PR200K in hexadecimal.

The statement
LIST PR200K N will list all records of the data file, PR200 in keyfile order in hexadecimal.

Additional Capabilities

Further features of this utility are summarized in the railroad chart given in Figure 4-3, which gives the com-
plete input specifications.

Non-disk files
Files on media other than disk may be listed. Abbreviations for valid devices are as follows:
MTP - magnetic tape or cassette

CRD - punched cards
PTP - paper tape
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* <file-name > I

— LIST — ——>

r <r-spec> —\L
< f-spec> ¥

< f-spec> is defined as :

— A —
1\
L N —
— MTP
— PTP
/N CRD
< file-name > >
—/ 1 \——EBcDIC
h'm_RECORD <rs>
L 1\ gLock <bs>
——m—TAPE MARKS — <nt> —
O - NO.LABEL
(N KEY >

<r-spec> is defined as :

L <integer > l

V

/ F_ <r-count> -1

<record-key>

L <record-key> |

Figure 4-3. Railroad Chart for List Utility
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Examples:

To list a cardfile called PRFILE in alpha:
LIST PRFILE CRD" A

To list the first 10 records of a CMS labelled magnetic tape called PRTAPE:
LIST PRTAPE MTP 1 10

(Note: this assumes record size of 180 bytes). The tape or cassette to be listed should be a tape created by the COPY
utility. Library tapes and non-CMS tapes should be treated as unlabelled (see below).

Unlabelled tapes

Input tapes having no CMS labels (“unlabelled” tapes) may be accessed by the LIST utility.

The NO.LABEL option allows the listing of unlabelled files. Upon recognizing an unlabelled file, the MCP
will print a “DEVICE REQUIRED” message. The operator must then respond with an appropriate “AD” in-
put message (see “AD”) to identify the unlabelled file.

The end of file recognition for unlabelled files is determined by tapemark count. The TAPE.MARKS option
allows the operator to specify the total number of tapemarks which will indicate end of file to the utility when
listing an unlabelled file. The default value is 2. Each tape ‘mark which is encountered will contribute to this
total. Therefore, a standard labelled CMS file will be listed up to, but excluding, the trailing label if NO.LABEL
and 2 tapemarks are specified. (A labelled CMS file consists of “Label, Tape mark, data, tape mark, label).
The operator must be aware of the format of any file which is to be listed when using the NO.LABEL option.

If the RECORD size is not 180 bytes, refer to the section on Record/Block modifications.

Example:

To list the first file of a magnetic tape with non-standard label (the format being: label, tapemark, data, tape-
mark):

LIST TP MTP NO.LABEL TAPE.MARKS 2

Note: MCP will issue a message asking for unlabelled tape TP. Operator must respond with “AD” input.
Additionally, the first line of the listing contains a list of the non-standard label.

Record and block sizes

The listing is record-oriented. The following record sizes are assumed:

Disk = (Disk File Header) from file itself

Labelled tape/cassette = from tape label

Unlabelled tape = 180 bytes

Cards = 80 or 96 bytes depending on device.

If different values are required Record and Block sizes may be specified.
Example:

To list an unlabelled tape containing 10-byte records with 10 records per block:
LIST TP MTP NO.LABEL TAPEMARKS 2
RECORD 100 BLOCK 1000

If EBCDIC is specified, the input will be translated from EBCDIC coding, otherwise ASCII is assumed.
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For magnetic tape or cassette files the record size must be specified if it is greater than 1024 characters, other-
wise the utility will not be able to read this file and therefore no list will be produced. If the record size is
specified and no block size is specified then the block size will be set to the same as the record size. For unla-
belled files the default record and block sizes are 180 each.

Note: Care should be taken to ensure that the record and block sizes specified are compatible with the
physical block size on the tape. The block size specified must be an integer multiple of the record size. The
utility will attempt to identify inconsistencies when using labelled CMS files. Any inconsistency not isolated by
the LIST will cause MCP to discontinue (DS/DP) the utility.

Selected file list

More than one selected portion of the input file may be listed. Pairs of numbers may be specified within
each pair the first number specifies a relative record number and the second specifies number of records to
be listed. If an extra number is specified the last number specifies listing from that record to the end of file.

Example:

To list records 100 to 149, 300 to 499, and 1000 to end of file.
LIST FILE1 100 50 300 200 1000

Selected indexed file list

~ For indexed files, listing of records can be selected based on content of the key. There are 2 options: the
number of records can be specified or an ending key value.

Examples:

PQR is a keyfile containing personnel records. To list 15 records from the corresponding data file starting
from the record with personnel number 01786:

LIST PQR 01786 15

Using same keyfile to list all data records from personnel number 01786 to 18000:
LIST PQR 01786 - 18000

Note: the second option is specified by the hyphen in the LIST statement. Note that at least one space is
required before and after all key values (personnel numbers in this case). '

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
number number IN Error found in pair Check input ang
filename NOT LISTED of numbers for sel- re~enter.

ected record Llist
option. One record
number in the pair
indicates a section
of the file at a
tower

file address than 3
previously specified
section. This pair
is ignored by LIST,
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SSAGE POSSIBLE CAUSES _ SUGGESTED ACTION
filename EXHAUSTED End=cf=file was Check input and
DURING number encountered while the re-erter if necessary.
number sectior of the file

indicated was being
copied.
filename EXHAUSTED End=of~file encount~ Check input and
DURING RANGE ered while section of re~enter if necessary.
record~key record=- file indicated is
key being listed? or no
or records were found
filename EXHAUSTED in range of the 2
DURING RANGE record keys.
record key number
NO RECORDS FOR Specified file cont"- Check for correct
LISTING FROM ains no records to file-nzme.
filename tiste.
filename NOT ACCEPT~- LIST has encounter- Check input ard
ABLE - RECORD SIZE ed a file witin a re~enter.
OF number EXCEEDS record size great-
MAXIMUM FOR THIS er than expected.

[RUN = RESUBMIT This can happen if

| a magnetic tape file
with a record size
greater than 1024
characters is
submitted to the
utility without the
record size being
properly specified

in the initial input.

KEYFILE file=name OR Utility cannnot locate Check for correct
'DATA FILE NOT FOUND keyfile or data file redium’

‘ pertaining to the

keyfile specifications.

BAD ATTRIBUTE The numbter specified Correct the ingput
SPECIFIED after BLOCK 1is not an and re=-input.
integer multiple of the
number specified after

RECCRD.
PERMANENT ERROR ON The irrecoverable None.
INPUT FILE file- errors e.g. parity
name (NO. number or error has been found.

KEY key)
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MESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

SELECTIONS OF RECORDS
FROM number IGNOREL

The file reached end
tefore the record
selectede.

None.

RECORD SIZE TOO GREAT

The specifiea record
size is greater than
10000.

None.

INVALID CHAR. IN
IDENTIFIER file=-name -
WARNING

A tape with an
nsme

illegal
is specifiecs

Correct the narwre
and re~inpute

KEYFILE file=name OQOR
DATA FILE IN USE

The specified keyfile
and its data file are
on Lines but one or
toth are in use by a
task which will not
permit sharinge.

Wait until the task
using keyfile or
data file goes ta
end of jobe

Note: Refer to “Common Utility Output Messages” for additional aid.
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LOAD (Load Library Tape Files to Disk)

This function, a part of the LD utility, allows the operator to copy files from a library tape to disk. As files
are copied to disk, any duplicate files will be automatically removed from disk by the function.

Format:

| LD LOAD FROM library-tape-name TO disk-name
file-name or
group-name <BOTH>

If the <BOTH> option is used immediately after a request to copy a keyfile, the associated data file will
also be copied, provided that the data file does not precede the keyfile on the library tape. The keyfile will

be altered to refer to the disk which now holds the data file (rather than the disk from which the data file
was dumped).

Examples:

To copy all files from a tape called PRTAPE to a system disk:
LOAD FROM PRTAPE =

To copy the file called AR300 from a tape called ARTAPE to a disk called ARBU:
LOAD FROM ARTAPE TO PRBU AR300

To copy files called DCSTSK, and PRTASK from a tape called PRTAPE
LD LOAD FROM PRTAPE DCSTSK PRTASK

To copy from a tape called PRTAPE the keyfile called PR200K and its associated data file to the system
disk: \

LOAD FROM PRTAPE PR200K <BOTH>

Since “LOAD” is a part of the utility “LD”, “LD” is actually what will appear in a mix message. To discon-
tinue the LOAD function, “DS mix number/LD”.

Output messages:

MESSAGE POSS IBLE CAUSES SUGGESTED ACTION
file~-name LOADED LOAD success ful None.
file=name REMOVED LOAD successful: None.

original file on
disk was removed.

library=tape=name Tape does not have Frovide utility with

NOT A RECOGNIZED a recognizable correct tape;

DUMP TAPE header. » DS the LD utitity
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

NO FILES IN THE
FAMILY group=name
ON TAPE Llibrary-
tape-name FOR LOAD

Specified group
was not found on
diske.

Check input ard
re~erter if necesseary;
Check for correct
tace.

NO FILE file=-name
ON TAPE tibrary-
tape~name FOR LOAD

Specified file was
not found on tape.

Check input and
re~enter if necessary;
Check for correct
tacee.

file=name LOAD/DUMP
DISCREPANCY

End cf File encount~-
ered before expected.
Disk File Header

may contain errorse.

None.

NO FILES TO LOAD

No files were found
on this tape to
cCOpYa

Check input and
re-enter if necessary;
Check for correct
tape.

file=name DATA FILE
NOT FOUND ON TAPE
FOR LOAD

Data file for this
keyfile does not
follow on tape. It
cannot be copied.
Keyfile was copied.

Check i1f data file
apoeérs before key file
cn tape (use TAPEPD);

if so» load full tape to
ciske.

Note: Refer to “Common Utility Output Messages” for additional messages.
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LOAD.VFU (Load Vertical Format Unit)

This utility allows the operator to define the page format on a line printer that contains a soft vertical format
unit.

Format:

f 7
( DEFINE format-name number-1’ , number-2\l/\‘/ number number
or
FORMAT LPx WITH format-name
LOAD. VFU < or >
LIST I ALL \]/ l format-nameQ/
or
L DELETE format-name J

The utility may be used to define vertical format unit formats and store them in a library file SYSVFU.LIB.
These formats can be subsequently selected by name to be loaded to the specified printer (type A 9249-30/50).
The utility zips the VF intrinsic which performs the actual loading of a format string.

When using the DEFINE function, if the file SYSVFU.LIB does not already exist, the utility will create this
file and an entry will be made for the format being defined. Otherwise, the file will be updated to contain the
newly defined format. The number-1 is the page height in lines and number-2 is the end of page line. The pair

of numbers consists of a channel number (2-11) followed by a ‘skip to line’ number (not greater than the page
height).

Example:
LOAD.VFU DEFINE PAYROLL 66, 60, 2 10, 4 20

This format is equivalent to:
Page Height = 66
End of Page = 60
Channel 2 has associated line number 10
Channel 4 has associated line number 20

This format is also equivalent to figure 4-4, which illustrates a paper vertical format tape on other line print-
ers.

BURROUGHS CORPORATION PART No.10020717 PLACE CYTOfF EDGE .OF TAPE HERE—w

ot

B50EEEESE 0000 e OG- OOEEO00 h 5

by

-O-0-0-0-0-0-OC >OC

) G

)t O
LNOH4
NOH4

1
]_,
120191817161514131211109 8 76 5432108

2

[
66 6564 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 4847 46 4544 4342 41 4039 38 37 36 3534 3332 313029282726 2524 23 2

~

:,:,‘:_‘E‘,wcnu T, T —

Figure 4-4. Paper Vertical Format Tape
Limitations:

The utility does not check the following:

1. For each channel, no more than 4 line numbers can be specified.
2. Page height defined should not be greater than 94 lines.

The FORMAT function allows the operator to load a predefined VFU format to a specified printer. The
printer must be ON LINE and NOT IN USE.
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Example:

To load the format PAYROLL defined earlier on LPA:
LOAD.VFU FORMAT LPA WITH PAYROLL

The LIST function has three possible options:

LOAD.VFU LIST

will list all format-names defined in SYSVFU.LIB;

LOAD.VFU LIST format-name
will list the format string of specified format-name as defined in SYSVFU.LIB;

LOAD.VFU LIST ALL

will list all format-ids and strings as defined in SYSVFU.LIB.

The DELETE function is used to delete a predefined VFU format from the SYSVFU.LIB file. If the format
being deleted is the only defined format in SYSVFU.LIB, then the SYSVFU.LIB file will be removed.

Example:

To delete predefined VFU format PAYROLL from the SYSVFU.LIB file:
LOAD.VFU DELETE PAYROLL

NOTE: The default values of page height and end of page are 66 and 60 respectively. Non-default values
require that the format should be loaded prior to the execution of the program.

‘Output Messages:

MESSAGE

POSSIBLE CAUSES

SUGGZSTZD ACTIGON

SYSVFU.LIB NOT FOUND

Sel f-explanatory

Use DE-INE function
to create library file

SYSVFU.LIB IN USE

Another copy of
LOAD.VFU is running

Use only one copy of
the utility

READ ERROR ON
SYSVFU.LIB

Parity error on
the lLibrary file

WRITE ERROR ON
SYSVFU.LIB

Parity error on
the library file

format=name NOT FOUND
IN SYSVFU.LIB

Requested DELETE,
FORMAT or LIST cannot
find speci fied
format-name

Check input and

re~enter if necessary:
use Dz INE function to
create format=nanme

format=-name ALREADY
DEF INED IN SYSVFU.LIB

Cannot DEFINE two
formats of the same
name

Re=input using
different format—name

DEFINE function has

format=-name DEFINED none
IN SYSVFU.LIB been successful
format—-name DELETED DELETE function has none

FROM SYSVFU.LIB

been successful
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MESSAGE POSSIBLE CAUSES '~ SUGGESTED ACTION

SYSVFU.LIB DELETED A DELETE function none
has deleted the only
remaining format
in the library fileo
and the file has been

removed
PRINTER peripheral FORMAT function has none
FORMATTED WITH been success ful
format=-name
PRINTER peraipheral The utility has fouﬁd refer to the VF
NOT FORMATTIED WITH the specified format error message
format=name in the librarys, but

the zip of the VF
intrinsic was
unsuccess ful (this
will be preceded by
output from VF)

=
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L

LR (List Directory)

This utility allows the operator to print detailed information about particular files or groups of files on disk.

If a file has areas on an associated overflow disk, then the disk name of the overflow disk is printed beside
each relevant area address and size. Note that the addresses for the areas on an overflow disk are not necessarily
correct.

If a particular file or group is not found on a specified disk, this is indicated on the listing.

If “<ASCENDING>" or “<A>” is selected, the utility will print the information requested in ascending
order of file-names.

If “number” is specified after the LR of an entire disk (that is, LR ARDISK2/=), then LR will only print
information about those files whose total number of sectors allocated is greater than “number®; this will be fol-
lowed by a listing, with totals, of all available and temporary areas on the disk.

An output line concerning a keyfile will normally be followed by a second line showing the name of the data
file to which this keyfile points and the key offset and length.

The heading lines printed at the top of each page will provide a good deal of information about the disk
itself.

Format:

\l/ file-name or <A> or \l/ ‘ J/
LR disk-name / group-name < ASCENDING > number
Examples:

To print the entire directory of the system disk:
LR =

To print the entire directory of ARDISK2 in ascending order:
LR ARDISK2/= <A>

To print information about the file called “AR200” and a group of files beginning with the letter “C” only:
LR C=, AR200

To print information only about files on the system disk which have been allocated greater than 1000 sectors:
LR = 1000

Output format:
Fourteen columns of information will be output to the printer for each disk for which information is re-

quested. The column headings, the format of the values these columns contain, and the significance of these
values are as follows:
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HEADING

FILE NAME

VALUE

12 Characters

15

SIGNIF ICANCE

File name

ACTUAL SIzE 7 ¢digits Number of records
currently contained
in file

MAXIMUM SIZE 7 digits Maximum number of
records which file may
contéin

RECORD SIZE 5 digits Number of bytes per
record

RECORDS BLOCK 5 digits Number of records in
each block

CREATED 5 digits File creation date
(Julian YYDDD)

ACCESSED 5 digits Last access date
(Julian YYDDD)

FILE TYPE 8 characters See Note 1

NO. AREAS 2 cigits Number of areas
currently alloc-
ated

AREA ADDRESSES 8 digits See Note 2

6 hex. characters
AREA SIZES 8 digits See Note 2
6 hex. characters
OVERFLOW DISK 7 characters Name of over flow disk

Blank if not an
over flow area

Note 1: The FILE TYPE will be one. of the following:
DATA - normal data file
SRCELANG - source language file
SRCELIBR - source library file
CODE - object code file, followed by compilation date
(YYDDD)
KEY - key file
SYSTEM - system file (for example, MCP,interpreters)

Note 2: For each file the area addresses and sizes of allocated areas will be printed in these columns. For
areas on an overflow disk the overflow disk name will follow the size.

‘Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACT ION

TABLE SIZE ' The number of file- None .
EXCEEDED names to be sorted

by LR in an ASCEND-
ING or A request has
exceeded the maximum
permitted (254).
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 MESSAGE POSSIBLE CAUSES SUGGESTED ACTION

input - NOT FOUND File specified is Check the correct

IN DIRECTORY OF not on the disk gisk and re~enter

THIS DISK if necessary

input = NO FILES IN Group of files Check input and
DIRECTORY FOR specified is not on re~enter if necesseary.
THIS FAMILY disk Check for correct disk.

Note: Refer to “Common Utility Output Messages” for additional aid.



MODIFY (Program Code File Modification)

This utility allows the changing of a number of file attributes within the file parameter block (FPB) and pro-
gram attributes within the program parameter block (PPB) of a code file. It should not be used unless the mean-
ing of each attribute is thoroughly understood. Refer to the CMS MCP manual for more information on FPB
and PPB formats.

The utility operates in an interactive manner using a console file if no further information is provided when
initating the utility, thus:

MODIFY

For details of the interactive mode, see later. Specifications can be entered when starting the utility. The name
of the code file to be modified is preceded by the keyword “CODE.FILE”. The word “CODE.FILE” can be
omitted from the first element of the initiating message. Following the code file name is either the keyword
“FILE” to enable file attributes to be modified, or the keyword “PPB” to enable program attributes to be
changed. The file whose attributes are to be changed is specified by the internal file name (i-f-n) as given by
the program source code listing. The i-f-n is determined by the programmer. Additional keywords are “PRIN-
T.FPB” and “PRINT.PPB” to print the complete FPB and PPB respectively. The complete specifications to
the utility are terminated by the keyword “END”.

Format:

| \}

disk-name / program-name

FILE i-f-n file-attribute value
< PRINT.FPB
PPB ppb-attribute value
_ PRINT.PPB i

The commas are optional, but may be used to improve readability. See later for the list of attributes and
allowable values.

MODIFY CODE.FILE

END

Examples:

To modify the value of FID (file-id) and change the device kind of a file whose internal name is INFILE
in a program code file COPY on disk SYS2:

MODIFY CODE.FILE SYS2/CCPY, FILE INFILE FID CARDS DEVICE CR, END

To change the value of CONTROL.STACK to 50 in code file AR768 on disk AR1, and print the resultant
PPB:

MODIFY AR1/AR768 CONTROL.STACK 50 PRINT.PPB END
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Interactive Mode

If no initiating specifications are given, PKs 1 to 6 are lit for various functions.

PK1 PK2 PK3 PK&4 PKS PKB
help modify | modify |specify|l print
PPB FPB code FPB or ECJ
file PPB

Pressing PK1 gives a display of the meanings of the 6 PKs, as shown above, followed by the request

CODE.FILE?

Enter the code file name, followed by OCK1. The utility requests

SELECT FUNCTION

and lights appropriate PKs. While any relevent PK is lit, the corresponding function can be started.

If PK2 (modify PPB) or PK3 (FPB) is depressed, the utility requests

PPB ATTRIBUTE or
FPB ATTRIBUTE

Enter the name of the attribute, as given in the table later. The utility displays the current value, then re-

quests
NEW VALUE.

Enter the new value required. The utility then returns to the select-function loop.

File Attributes

Table 4-2 gives the keywords for each file attribute that can be changed by the MODIFY utility, together
with allowable values for each attribute. Table 4-3 gives the keywords of each PPB attribute that can be

changed, and allowable values for each.

Note that each modification is performed in turn, so that the keywords PRINT.FPB and PRINT.PPB will
reflect the FPB and PPB after any modifications specified previously in the message to MODIFY, but before
any modifications are made that are specified after the print request.

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

ATTRIBUTE VALUE
MISSING

Yalue is either

missng or

incorrect;
other modifications

carried out-.

Check current values

ty PRINT.FPB or
PRINT.PPB;
utility for the
ibute in error.

then use

attr =

KEYWORD IN ERROR

Self-explanatory:;

other modifications

carried out.

As abovee.

ATTRIBUTE=VAL
INCONSISTENT

The attribute being

As above.

assigned cannot take
the value being
given; other wmod-
ifications carried

out,
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POSSIBLE CAUSES

SUGGESTED ACTION

INCORRECY ATTRIBUTE

A value is being
assigned to a valuer»
rather than to an

attribute; other mod-

ifications carried
out.,

As above.

DEVICE = MYUSE
INCONSISTENT

Incompatible values
of these file attri-
butes. This is a
warning that the
program may give an
error when executec.

Use MOCIFY to correct
etther or both of
these fieldse.

FILE-SIZE ToOO
LARGE

Value for FILE.SIZF
is incorrect. This
is a warning.

Check with PRINT.FPB
if necessary and correct
the sttribute.

TOO MANY BRUFFERS

Value for NO.BUFFERS

is incorrect. This is

a warning.

As above.

REC. NOT INTEGRAL
OF BUF.

The buffer size is not

an exact multiple of

the recorcd size. This

is 38 warninge.

Use MOCIFY to correct
one or both of these
sttribites before
runninc programe.

CODE FILE NAVME IN
ERROR

Self~-explanatory’
all rodificationrs
are ignorede

Fe=inpute.

FILE NAME NOT FOUND

The internal file

name is not in coce
file?s all modific-
ations are ignored.

As abovee.

CURRENCY SyYMBOL
EXPECTED

Self explaratory

Re-irpuLt.

'NUMERIC ATTRIRUTE -
VAL REQD

Non=numeric char=
acters were input
where a numeric
value is needed.

Check with tables
4.2 enc 4.3 and
re=-irpicte.

FILE NOT SPECIFIED

Missing keyword
TFILE"

Re=input «

PPB NOT SPECIFIED

Attempt to modify
PPB while not in
PPB modee.

Re=inpute.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

NOT AN INDEXED
FILE

Attemped to use an
indexed=file attri-
bute on a non=in¢-
exed file.

Check i1nitial
input to MODIFY

NOT A COBOL PROGRAM
FILE

Wrong PPE attribute
used (see table)

Re=input.

NOT AN MPL PROGRAM
FILE

Wrong PPE attribute
used (see table)

Re=inpute.

CODE FILE = BAD FILE
TYPE

Attemptec to modify
a coce file wich was
not of type COLCE.

None.

CODE FILE IN USE

The specifieoc code
file is in use.

Wait until the task
using code file goes
to end of jobe.

CANNOT OPEN THAT Attempted to modify None.
CODE FILE a code file which was
not available for
SOmME reasone
NUMBER 7100 BIG Attempted to assign Nonee.
a value greater than
65535.
MUST HAVE 0 < KEY Attempted to assign a None.

LENGTH < 29

KEY LENGTH value out
of rangee.
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Table 4—2. File Attributes Accessible by Modify

file attribute

allowable values

name

MFID 1=7 alphanumeric characters

FID 1-12 alphanumeric characters

REEL 3 decimal cigits in range 000=999

DEVICE one of the mnemonics given in Table 4-4

RECORD 1=-5 decimal digits in range 0-65535

BUFFER 1-5 decimal digits in range 0=-65535

FILESIZE 1=-7 decimal cigits in range 0-1048560

ND .BUFFERS 1-2 decimal digits in range 1-16

CYCLE 2 decimal digits in range 00-99

FORMS ON» OFF

SET.UPDATE ON» OFF

NO .LABEL ChN» CFF

CONDITIONAL ChN» OFF

SINGLEAREA Ch» COFF

GENSCHECK ChN» OFF

NDREWIND CNhN» OFF

REVERSE .CHECK ON» OFF

CLOSEMODE LOCK» PURGE», REMOVE» RELEASE, HALF.CLOSE

CRUNCH ON» OFF

MERGE N, OFF

O THER USE FREEs» LOCK.ACCESS» LOCKED or SHARED

MYUSE IMPUT», CUTPUT, 10

EXTEND ChN» OFF

ACCESSMODE SEQUENTIAL, STREAM» RANDOM

GEN.NO 1-5 decimal digits in range 0-65535

LAST.ACCESS 5 decimal digits in Julian date format.
YYDDD

SAVE 1-3 decimal digits in range 0-999

FILE.DEFAULT TYPEL1 theu TYPE29 (see MPL Reference
Manual)

NONSTANDARD ON» OFF

DaMFID 1=7 alphanumeric characters (indexed
files only)

‘DaFID 1-12 alphanumeric characters (indexed
files only)

ROUGH.TABLE 1-5 decimal digits in range 0655135
(indexed files only)

KEY.LENGTH 1=-2 decimal gigits in range 1-28
(indexed files only)

KEY.OFFSET 1-5 decimal digits in range 0~65535

(indexed files only)
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Table 4—3. PPB Attributes Accessible by Modify

PPB attribute al lowable vatues
name

INTERP.PACK 1-7 alphanumeric characters

INTERP.NANME 1~12 alphanumeric characters

CLASS As By C

E0J.SUPPRESS ON», OFF

DATA.STACK 1-5 decimal digits in range 0-65535
(MPL/BIL programs only)

CONTROL.STACK 1-5 decimal digits in range 0=65535

CURRENCY.SYMBOCL one character (CCBOL/RFG programs
only)

Table 4—4. Mnemeonics for Device Attribute for Modify

mnemonics meaning

PR any printer

KpP keyboard printer

KD keyboard display

KB keyboard any output

sSP serial printer

LP Line printer

CR any card reader

crP any card punch

CRP any card reader/punch

CR80 80-column card reader

cPso 80-column card punch

CRPBO 80-column card reader/punch
CRI96 96=-colurn card reader

CcP9s 96=codlumn card punch

CRPI6 96=-column card reader/punch
PTR paper tape reader

pPTP paper tape punch

MT magnetic tape reel or cassette
MT9 magnetic tape reel

csS magnetic tape cassette

MT9IN magnetic tape reel without write permit
CSIN magnetic tape cassette without Write permit
DC any disk

DM Any mini-disk
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PB (List Printer Backup files)

This utility allows the operator to list printer backup files. The utility has two formats.

Format 1

[ NNNNN 1 1 1
PBI disk-name q/ PBNthNNN I SAVE \l/[ COPIES number \lll ON device-type \l/

Format 2

PB disk-name/= q/ | COPIES number 1’ | ON device type \l/

The options can be entered in any order.

The printer backup files have the identity of “PB” as the first two characters of their name and file type
value “AO” (see the MCP manual for file types).

To print a printer backup file PB00011 from the system disk:

PB 11
PB PB00011

If the option SAVE is used then the backup file will be retained after printing. If the option is not used
then the file is removed from the disk after printing.

The option COPIES followed by a number specifies the numbér of copies to be printed, between 1 and 99.
The default value of ’number’ is 1.

The option ON allows the operator to specify the type of printer that will be used to print the file. If used,
this option will override the device type specified when the file was created.

Examples:

To list a printer backup file PB00100 from a disk PRDISK on serial printer and save after printing:
PB PRDISK/PB00100 SAVE ON SP

To list 5 copies of a backup file PB00101 and remove after printing:
PB 101 COPIES 5

To list 2 copies of all the printer backup files from a disk ARDISK and remove after printing:
PB ARDISK/= COPIES 2

Output Format:
The first page of the output listing will contain a banner type heading. The heading will contain Time, Date,
Program-name, which created printer backup file, and backup file name taken from the first record of printer

backup file.

If the special forms fit is set, a field in the File Parameter Block (see MCP manual) which is set
programmatically, then the heading is not printed for that file.

If the special forms bit is set, then the utility will display a message and wait on accept:
SPECIAL FORMS REQUIRED FOR printer backup file-name CREATED BY program name
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The operator should enter “Y” or “N” to the ACPT message to print or not to print the file.

After printing the file requiring special forms, a message is displayed to inform the operator to reset forms:

REMOVE SPECIAL FORMS
and the utility will wait on accept. The response should be
AX mix number OK

At the end of the special forms job, the printer is closed with a lock.

Output Messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
INVALID FILE The file specified to None.

FORMAT IN be printed by the

file-nanme utility is not a

printer backup file.

ABNORMAL The PB file number found None.
TERMINATION at the beginning of each
FOR file-nanme data record does not

match the PB file number
found in the identification
record of the PB file
(first record)d.
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PD (Print Disk Directory)

(a function of SYS-SUPERUTL)

(4

This utility allows the operator to verify the presence on disk of a particular file or a group of files.

Format:

q/ file-name or

PD disk-name / group-name

Examples:

To find out if a particular file is on disk:
PD PR210
PD PR2/PR020

To find out if a group of files is on disk:
PD PR2/PRO=
PD PR3=

To find out if several different files or groups are on disk:
PD PR3= | PR2=
PD GL2GLO= , GL2/GL30= , GL250

To inquire about all files on disk:

) . z PHhY =
= b\};aﬂv,\,, ’\/\‘?VQL ffﬁ&, N L{;,!’L/VMC/“ A f/a,,r LA f/ E é -

PD PR2/=

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

ON L INE program-
name

File found on disk
if single file req-
uested.

None.

group~name ON disk-
name CONTAINS:

Group of files found
on disk

None.

NOT ON LINE
program~name

File not found on
disk

Check input (re-input
if necessary)»

Check for correct
diske

NO FILES FOUND IN
THE FAMILY "group~
name”

Group not found on
diske

Check input (re-input
if necessary)s

Check for correct
diske.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

END PD

Successful End of
Jobc

None.

"file~name™ REQUIRES
OVERFLOW NDISK T™disk
name™

Remainder of spec

if-

ied file resides on

another disk. PD

cannot complete until

appropriate disk
supplied.

is

Supply appropriate
c¢iske

Note: See “Common Utility Output Messages” for additional aid.
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PL (Print Log Files):

This utility allows the operator to list the contents of log-files present during any one particular session.

Format:

[~ SYSTEM or S )

ERROR or E

FROM date I time -\.|/
PL file-name < TO date | time l, >

ENTRY number
MIX number
INPUT
OUTPUT

— —J
The option “SYSTEM” (or “S”) is specified to list only system messages from the log-file.

The option “ERROR” (or “E”) is specified to list only error messages.

The option “FROM MM/DD/YY HH/MM/SS” is used to list the logged message from the specified date and

time. If time is not specified, then 00/00/00 is assumed. MM = month, DD = day, YY = year, HH = hour,
MM = minute, SS =second.

The option “TO MM/DD/YY HH/MM/SS” is used to list the messages up to that date and time. If time
is not specified, then 00/00/00 is assumed.

If the option “ENTRY” is used, the utility will print starting from the record number specified by the
operator.

The “MIX number” option is used to print all messages related to specified mix (number(s)).
The “INPUT” and “OUTPUT” option allows the operator to print either input or output messages.

Certain ‘“‘defaults” are as follows:
SYSTEM and ERROR messages;
INPUT and OUTPUT messages;
FROM 00/00/00 00:00:00;

TO last date and time in log;
ENTRY 1.

All entries are displayed irrespective of their mix numbers. Any of these defaults can be reset at run time.
If no real-time clock was available when the file was created, then no check will be made on the ““time” portion
of the operator input, and “N/A” will be printed under the “TIME” heading on the report.

Entries with multiple records will only have the record number and record contents displayed; all other col-

umns will be blank since the contents of these records will all be of the same type, and created at the same
time.

Only entries which conform with either the defaults, or operator input specifications will be displayed, all oth-
ers will be ignored.

The range of values for ENTRY and MIX numbers are 1-65535 and 1-254 respectively. Checks at run-time
are made on the values entered and messages issued if they are in error.
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Examples:

To print the contents of the log-file called SYS-LOG-HOLD:
PL SYS-LOG-HOLD

To print the error messages logged in the log-file called SYS-LOG-01:

PL SYS-LOG-01 ERROR

To print entries in SYS-LOG-HOLD file from record 100, related to mix number 12 from January 1, 1979

until latest date:

PL SYS-LOG-HOLD ENTRY 100 MIX 12 FROM 01/01/79

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

NO FILE NAME IN
PARAM.FILE
file"name

*<file=name> option
was used. The utility
failed to find a
fitle-name within the
first S5, 80-hyte
records of the fite»
"file~name™.

Check contents of
"Starfile™ (use
LIST) and recreate
if necessary; re-
input.

NO FILE NAME FOUND
IN PARAMETERS

One of the options
is specified first.

Re=enter»
first.

ILLEGAL OPTION
texte

The option specified
was not recognised.

Check input and
re~entere.

ILLEGAL VALUE
number.

"number™ after either
ENTRY or MIX is not
within the allowable
range of numberse.

Check input and
re-entere.

ILLEGAL NUMBER 0F
RECQORDS IN FILE
filename

*<filename> option wmas
used. "filename™ file
has more than 5» 8C-
byte records-.

Check contents of
"Starfile™ (use
LIST) and recreate
if necessarye.

ILLEGAL PARAMETER
text

Input after a special
entry is incCorrects
or inapopropriate»
that is» "ENTRY
number™. If "number™
was not recognizabler
this would produce
the error).

Check input and
re-entere.

NO TIME SPECIFICATICN
AFTER time option

Input after either
"T0" or "FROM" g
incorrect or inapp-
ropriatee.

Check input and
re“enter.
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—

POSSIBLE CAUSES

SUGGESTED ACTION

INO text NUMBER
GIVEN

A nuwmber after a
special entry (that
is» after MIX) was
expected but not
found).

Check input and
re“enteére.

option OPTION
ALREADY SET

One part of the
operator input
message contradicts
the other (that is»s
"INPUT™ and "OUTPUT"
specified simultan-
eous ly).

Check input and
re-erter.

ILLEGAL TIME
SPECIFICATION
time specification

"time specification"”
format incorrect
(that is, "time"”

Wwas typed before
"date™ if both are
usede.

Check input anrg
re“entere.

UNABLE TO OPEN
FILE

PL unable to use a
required file. (EX3
in use by some other
program)e.

Verify (with PD)
that file
if file
cisks
using file goes to
ECJ anc then retry
PL.

is on disks;
is on correct
wait until progra

NO ENTRIES FROM
ENTRY NUMBER
number

"ENTRY"™ option was
used and nothing
equivalent to spec=
ified "number™ was
found in file.

Note: This option witl
start the processing
at the first value it
finds which is the
same as that given.

If the ™"match™ fails»
this message displayed.

Check input and
re“entere.

filename IS NOT
A LOG FILE

Specified file is not
of "log~file”™ formate.

Cteck
if necessarye.

input ard re-enter

ILLEGAL FILE
NAME filename

"filename™ does not
conform to standard
CMS format (that is»
disk name might Le
‘toc long).

Check input anrd
re-enter

if necessay.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

NO ENTRIES FOUND
WITHIN PARAMETERS

During processings
End of File is
reached and no en-
tries have been gr-=
inted.

Check
re~enter

input and
if necessarye.

PARITY ERROR IN
READ OF FILE
filename

(Record number at
which error occurr-
ed prints immediate~
Ly after message).
Program encountered
error on trying to
read specified file.
WARNING:

Program normally att-
empts to continue
processing. Howevers
if ENTRY option has
been used and error
occurs while proc-
essing this comménd>»
the results might not
be those rennested.

‘UTILITY LIMIT REACHED

This is displayed if>»
when analysing
maintenance entry»
certain information
is longer than the
utility can handlee.

None.

UNRECOGNISED DEVICE
IN ERROR ENTRY

This is displayed if»
when analysing the
error descriptors, no
device can be found
in the Hardware
Configuration table
which corresponds to
this device type -
hence no error counts
can be updated from
this informatione.

Nonee.
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RM (Remove Files from Disk)

(a function of SYS-SUPERUTL)

This utility allows the removal of individual files and groups of files from disk. The disk areas associated with
those files are returned to the available table.

If the utility detects that a keyfile is to be removed and the <BOTH> option has been specified, then it
will remove both the keyfile and the associated data file if both are on disk. If <BOTH> is not specified then
only the keyfile will be removed.

Format:

\]/ file-name or
RM disk-name / group-name <BOTH>

Examples:

To remove a single file:
RM AR300
RM PR1/PR300

To remove a group of files:
RM AR=
RM INDISK2/IN3=

To remove several different groups and/or individual files:
RM IC230, INO76, INDISK1/IN2=

To remove a keyfile and associated data file:
RM PR200K <BOTH>

A request for the removal of a system file will cause the utility to output the following:
file-name IS A SYSTEM FILE
AX “mix number”/RM ACPT

Then, to remove a system file:
AX mix-number/RM file-name OK (mix-number is the mix number of RM).

If the operator types any other sequence the system file will not be removed.

Example:

RM NDL=

NDL.INTERP IS A SYSTEM FILE
12/RM ACPT

AX 12/RM NDL.INTERP OK
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Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTICN

"filename™ REMOVED

File was removed.

None.

"filename™ NOT REM-
OVED NOT FOUND

Specified file
Was not reroved.

Check input (re=input
if necessary);

Check for correct
ciske.

"filename™ NOT
REMOVED = IN USE

Specified file was
not removed because
it is currently
being used by the
systeme-

hait untit file is no
longer in uses» then
re-inpute.

"filename™ NOT
REMOVED = SYSTEM
FILE

Specified file was
not renoved because
it is a "system file"
(for examples, MCP,

an interpreter» etc).

If fite is to be
reroveds tyone

"AX mix=number/RM
file=neme DK™ .

If file is not to be
removeds tyne AX
nix/RM NO

INDEXED PAIR
"file name™ "file~
name™ REMOVED

Keyfile and associat-=
ed data file were
removede.

None.

INDEXED PAIR
"filename™
"filename™ NOT
REMOVED

Keyfile and associat-
ec data file were not
removed. This message
is followed by the
reasone.

Check input (re=input
if necessary)

or
Check for correct
cisk.

INDEXED PAIR
"fitename™
"filename™ NOT
REMOVED = IN

USE

Specified keyfile and
data file were not
removed because at
Least one is current"
Ly being used by the
systeme

Wait until files are
no lcncer in use» then
re-irput.
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SQ (Squash Disk) v

When a disk unit is used extensively with a high degree of file activity involving creation and removal of files
then it is possible for the available space on the disk to become so fragmented that it is increasingly difficult
to find enough space in one single area to satisfy requests for disk space. This results in a degradation of system
throughput with an increasing incidence of “NO USER DISK” failures and extra time needed to search through
available areas. This situation is known as ‘“checkerboarding” of the disk. In the extreme case each area of
disk in use is separated by an available area, as shown in the diagram below:

data area # 1

available

data area # 2

available

data area # 3

available

The SQ utility is designed to eliminate checkerboarding of disk, either for the whole disk or part of the disk.
This process is called “‘squashing” disk and is accomplished by moving each data area in turn to the first avail-

able area at a lower address. If an entire disk is squashed then all available areas are merged into one area
at high-address end of the disk, as in the next diagram:

data area # 1

data area # 2

data area # 3

available

The options available within the SQ utility are:

Squash of a complete disk.

All data areas are moved to successively lower addresses until only one available area is left (as in diagram
above).

Partial squash
Only data areas within a default section of the disk are moved to lower addresses within the section.
Fast squash

The aim of a fast squash is to create an available area of disk of a requested size. Only those data areas
are moved which will allow an available area of a sufficient size to be created.

Economic squash

In this case, data areas are only moved if the gain in terms of available space justifies the time spent in move-
ment of the data area. As an example, consider the following case:
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data area # 1

available # 1

data area # 2

available # 2

where data area #1 is 100 units, data area #2 is 200 units and both available areas are 1 unit each. If available
areas are merged the available area gained would be 2 units. However, to acquire these 2 units, the 200 units
of data area # 2 would have to be moved. Therefore an ‘“‘economic squash” would not move data area #2.
In general terms, an economic squash will ignore small available areas that are interspersed in large data
areas. However, in some cases an economic squash will have the same effects as a full squash.

With all options of SQ a further option is available to print a map of the entire disk in disk-address order
both before and after squashing action.

Input is as follows:

Format:
— -—
VERIFY
ALL
FAST number
SQ disk-name ﬁ - >
BEGIN END
FROM start-address TO end-address }
_ J

LIST l

note: the number is in the range 1 to 65535; the start-address and end-address are 6-digit hexadecimal disk
addresses, for example, 000AB3, 01A375.

Examples:

To perform an economic squash of disk PR2:
SQ PR2

To check the integrity of disk PR2:
SQ PR2 VERIFY

To perform a full squash of disk PR2 and list the disk map:
SQ PR2 ALL LIST

To move data areas to provide one available area of 1000 sectors on disk PR2:
SQ PR2 FAST 1000

To perform a partial squash on sectors 0 through 512 of disk PR2:
SQ PR2 FROM BEGIN TO 000200
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To perform a partial squash on sectors 512 through 4096 of disk PR2:

AQ PR2 FROM 000200 to 001000

To perform a partial squash on sectors 4096 to the last addressable sector of disk PR2:
SQ PR2 FROM 001000 TO END

Before performing any function which involves physically moving data areas, the integrity of the disk is
checked. Integrity checking involves analyzing disk assignment to verify that the entire area of the disk is de-
scribed in the file directories and available table, checking the directories themselves and attempting to resolve
anomalies (for example, missing areas or overlapping areas). Only after the integrity is verified are areas of

disk physically moved.

Certain areas of disk will not be moved in any circumstance. These are areas of disk currently marked as
in use, and any system log files. In addition, SQ can only be run in a suitable mix, as defined by the MCP

to safeguard the integrity of the disk. No user program can be run with SQ. During execution of SQ the MCP
will reject any attempt to execute any utility or user program.

Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

LARGEST AVAILABLE
AREA IS number
SECTORS. TOTAL
AVAILABLE IS number
SECTORS IN number
AREA(s). xxxSQ
COMPLETED®>*x

Given on success ful
completion of SQ.

hone .

NON=-FILE DIRECTORY
FULL - "PARTIAL"™
SQUASH REQUIRED

Display during ver-
ification phase if
there are no free
entries when att~"
empting to add en-
tries to the avaitl-
able table if miss~
ing areas are detec-
ted.

Run S€ with VERIFY
LIST options. Examine
the cisk map to discover
a section of the disk
that can be squashed
to create free entries
in the available table
Example:
The pattern

File Area

Ayailable

File Area

Available
if squashed will create
cne free entry in the
available table. In
ceneral the # of free
entries to be created
equals the # of missing
éreas that are not con-
tiguocus with any avail-
able area.

SQ INVALID = NO
INITIATING MESSAGE

Self-explanatory

Fe=input.

2015228

4-99




Ay

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

PACK~=ID

SQ INVALID = INVALID

Pack=id specified
is longer than 7
characters .

Re=-input.

SQ INVALID ~-
INVALID SYNTAX

Self=explanatory

Re=input.

MUST NOT BE GREATER
THAN 65535

SQ@ INVALID - INTEGER

The maximum # of
sectors requested
for the FAST option
is 65535.

Re=inpute.

ADDRESS

SC INVALID = INVALID

No address or an
invalid address (for
examples, 004G15) was
specified for the
FROM or TO address
with partial squashe.

Re=input.

«+x* BAD SECTOR AND
file=name OVERLAP =
NO WAY T0O SEPARATE
THEM. SAVE AND/OR
PURGE AND AT LEAST
RETURN S¢ VERIFY

Area marked in
available table as
"bad"™ overtaps with
area allocated to
filee.

€€ cannot resolve this.
Intecrity of file is
suspect. Remove the file
after copying it to
gnother disk for exam-
ination if necessary

and rur SQ@ VERIFY,

*xx*x file=-name AND
fite=name OVERLAP =
THERE IS NO WAY 10
SEPARATE THEWNM.

SAVE ONE OR BQOTH»
PURGE AND AT LEAST
RERUN SQ VERIFY

Area allocated to file
overlaps with area
allocated to another
filee.

The two areas cannot
be seperated. Copy
each file individually
to arother disk for
Later examination if
requireds remove thenm
toths rerun S¢ VERIFY

SQ ABORTED -
REQUESTED AREA
ALREADY EXISTS

Request was made with
FAST option for an
available area which
already exists.

Nonee.

*x%x SQ ABORTED -
INVALID DISK ALLOC.

UNIT = 0

Disk label is probably
corruptede.

Disk must be assumec
useless and should be
re-initializec.

*x+ DIRECTORY FID
NEQ HEADER FIDp fOR
FILE file=name-.
CORRECT USING CH
AND FRESTART SQ

l

Name of file in file
directory name Llist
does not match disk
file header. The
file~name displayed
is that in the name
list.

Enter "CH <FILE=ID>

T0 <FILE-ID> to correct
the énomoly (this
rewrites the disk file
header).
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POSSIBLE CAVUSES

SUGGESTED ACTION

SQ INVALID -

Self-explanatory.

Make disk present and

NOTHING TO SQUASH
IN THAT AREA

SPECIFIED DISK NOT rerun SQ; check inpute.
AVAILABLE
*x* SQ ABORTED A partial squash was None.

requested and SO
found nothing to do
in that section.

SQ ABORTED = NO WAY
TO GEY REQUIRED
AREA

Area size specified
in the FAST option
cannot be obtained
either because it
is Llarger than the
total available
space or becauyse
certain areas cannot
be moved to release
available space.
For example:

Area # 1 100 units

Avaitlable # 1 100C
units

Area # 2 100 units

Available # 1 cannot
be used if areas # 1
and # 2 are in-use or
system log files
because areas # 1 and
# 2 cannot then be
moved.

Attenpt to remove
unwanted uyser files:
re-irput SQ.

x%x+« MEMORY INCONS-
ISTENCY OR SOME
OTHER IRRECOVERABLE
| PROBLEMS - RERUN S¢€

Internal work=tables
in memory (used by S€)
are corrupted.

Rerun SQ VERIFY. If
problem persists»
request technical
assistance.

*«x%x ADDRESS VMISMATCH
= SAVE AND REINITIATE
THE DISK

Some addresses in disk
directory are probably
corrupted.

Try to dump or copy
files from the diske.
Disk must be reinit-
ialized before re-use.

#x%x IRRECOVERABLE
ERROR ON DISK = SAVE
AND/OR REINITIALIZE

Disk is corrupt.

Iry to dump or copy
files from the diske.
Disk must be reinit-
ialized before re-use.

*x% TOO0 MANY FILES
OPEN AND/OR BAD AREAS
= NO WAY T0 SQUASH

THE DISK

Self-explanatory.

Save required files from
disk» then reinitialize
the ciske.
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‘ #SSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

*** DISK INTEGRITY
SUSPECT = USAGE MAP
OF THE DISK WILL BE
PRINTED (IF LIST IS
NOT SET)

SQ@ has detected anc
resolved an overlap
situation; but disk
remains suspecte.

Scrutinise disk map»
request technical
assistance.

*#x+% AREAS STILL
MISSING = RERUN
SQ VERIFY

A FAST squash has
detected that areas
of disk are not
accounted for,

SQ VERIFY will return
missing areas to the
évailatle table.

*x* | AST SQ

EXECUTION WAS ABNOR=-
MALLY TERMINATED WHEN
MOVING FILE - file-
name-INTEGRITY OF FILE
SUSPECT. EXECUTION
CONTINUES

System crash occurr-
ed while file areas
was being moved.

Remove suspect file.

*x% SQ ABORTED -~ I/O
ERROR AT DISK ADDRESS
ANNNNNNQ

Hard error on disk
persists after 10
retries.

If address is outsice
directory areas remove
offerding area with

X0 utility.

«x%x [/0 ERROR ON
file-name FILE
SKIPPED = EXECUTION
CONTINUES.

Hard disk error
encountered. File
is not moved.

None.

*x* WRITE ERROR IN
NEW LOCATION WHEN
MOVING FILE AREA.
fDISK ADDRESS -
aNNNNNN3. THIS

AREA SKIPPED -
[EXECUTION CONTINUING

Hard error encount-~
ered when moving file
area to available
area.

Available area i1is teft
as availale and should
te XC=ed after squash
E0J.

NOTE

Error messages marked with “#@e” indicate that a hardware or system software er-
ror has occurred or that the disk itself is suspect. If these persist, request technical

assistance.

General Guidelines

If the information contained on a disk is important always ensure that backup exists before attempting to

squash it.

Always run “SQ VERIFY” before running an actual squash. This will give an indication of the state of the

disk.

Do not allow disks to become too fragmented before squashing them. A full squash can be a lengthy process
and can be avoided by running “SQ VERIFY” on a regular basis and running partial squash when the disk

starts checker-boarding.

“SQ VERIFY” is a means of checking the integrity of any disk and if run on a regular basis may help pin-
point sooner rather than later any degradation in hardware performance or system software bugs. For disks that
are in constant use “SQ VERIFY” should be run immediately after the first clear start of the day. This can
help prevent catastrophic losses of information.
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SYCOPY (Copy Library Tapes)

This utility allows the operator to copy, compare and merge library tapes and cassettes (tapes created by
DUMP/UNLOAD utilities).

Format:

CPY — number — file-equate
or
CMP — number — file-equate
or

SYSCOPY CCM — number — file-equate
or
MRG — file-equate
or
TEACH

Where number is in the range 1 to 7 and the default value is 1.

file-equate is defined as one or more of the following entries:
FI default-name NAME actual-name

The default-names for input tape is “IN” and for output tapes “TAPE.1” through “TAPE.7”, except in MRG
function where the input tape names are “SYSTEM” and “UPDATE” and the output tape name is “OUT”.
All output tapes are locked after job termination.

The copy function, CPY, allows for one input tape to be copied to up to seven output tapes.

Examples:

To copy one input tape labelled “IN” to two output tapes, labelled “TAPE.1” and “TAPE.2”:
SYCOPY CPY 2

To copy one input tape labelled “FRED” to one output tape, labelled “FRED.OUT”:
SYCOPY CPY FI IN NAME FRED FI TAPE.1 NAME FRED.OUT

The compare function, CPM, allows for one input tape to be compared to up to seven input tapes.
Examples:

To compare one tape named “IN” with three tapes named “TAPE.1”, “TAPE.2” and “TAPE.3":
SYCOPY CPM 3

To compare one tape named “FRED” with one tape named “TAPE.1":
SYCOPY CPMIFI IN NAME FRED

The copy and compare function, CCM, allows the copying of one input tape to up to seven output tapes
and then the comparison of the same input tape with the output tapes.

Examples:

To copy one input tape named “IN” to three output tapes named “TAPE.1”, “TAPE.2”, “TAPE.3” and
then to compare “IN” with “TAPE.1”, “TAPE.2” and “TAPE.3":

SYCOPY CCM 3

The merge function, MRG, allows two input tapes to be merged to one output tape. If there are duplicate

files on the input tapes then the version on the second tape (default name UPDATE) will be copied to the
output tape.
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Examples:

To merge two input tapes named “SYSTEM” and “UPDATE” and output one tape named “OUT”:

SYCOPY MRG

To merge two input tapes labelled “A’” and “UPDATE” to one output tape named “B’:
SYCOPY MRG FI SYSTEM NAME A FI OUT NAME B

The TEACH function allows the operator to list the syntax of the utility on a printer.

Example:

SYCOPY TEACH

Output Messages:

SYCOPY ABORTED

contains some invalid
speci fications» for
example: invalid or
mis-spelled option;
number following MRG»
file equate to an
invalid file=-name;
mis=-spellied file-
equate clause

MESSAGE POSSIBLE CAUSE SUGGESTED ACTICN
number TAPE(S) success ful copy none

COPIED function

number TAPE(S) success ful compare none

COMPARED function

number TAPE(S) success ful copy and nane

COPIED AND compare function

COMPARED

2 TAPE(S) MERGED success ful merge none

function
INVALID SYNTAX = The initiating message Check input and

re-enter if
necessary

COMPARISON ERROR ON
tape=name = TAPES
NOT IDENTICAL -
SYCOPY ABORTED

The compare function
failed, possibly due
to a hardware mal-
function

Re=run the SYCCOPY
function with good
tapes and drive

RECORD SIZE DIFFERENT
ON tape=name

The record size of
the tape specified
differs from the
record size of the
input tape

Check input tape
and re=run SYCQOPY
if necessary

WAITING tape=name/
FILEQOO (or FIDO0000)
AT NO FILE

Speci fied tape is
not availables or
tape drive cannot
read tape correctly

Mount the correct
tape or investigate
tape drive for
errors
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TAPELR (List Library Tape Directory)

This utility allows the operator to print detailed information about the library tape files. Output will appear
either on the line printer or the console printer.

Tapes about which information is required are identified by “library-tape-name”. More than one tape name
may be requested during a single run of TAPELR.

Format:

TAPELR library-tape-name

Examples:

To print detailed information about the files on a tape called PRTAPE:
TAPELR PRTAPE

To print detailed information about the files on tapes called PRTAPE and ICTAPE:
TAPELR PRTAPE ICTAPE

Output format:

Eight columns of information will appear for each library tape indicated. The column headings, the format
of the ‘“values” these columns contain, and the significance of these “values” is as follows:

HEADING VALUE SIGNIFICANCE
FILE NAME 12 character File name
ACTUAL SIZE 7 digits Number of recorcs in this file
MAXIMUM SIZE 7 gigits Maximum # of records this file
may Contain.
RECORD SIzE 5 digits # of characters in each record
RECS/BLOCK 5 digits # of records in each block
CREATED 5 digits Date file was createc (Julian
YYDDD)
ACCESSED 5 digits Date file was last accessed
by a program (Julian YYDDD)
FILE TYPE 8 characters See Note below

Note: FILE TYPE will be one of the following:
DATA - normal data file
CODE - object program file
KEY - key file
SYSTEM - system file (for example, MCP,interpreters)
SRCELANG - source language file
SRCELIBR - source library file
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Output messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED

ACTION

library=tape=name
NOT A RECOGNIZED
DUMP TAPE

This tape was not
createcd by either
DUMP or UNLOAD
functions of LD
utility. It is
ignored by the
TAPELR utility.

None.

Note: Refer to “Common Utility Output Messages” for additional messages.
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TAPEPD (Print Name of a Library Tape)

This utility allows the operator to print the names of files found on a library-tape. More than one tape name

w/

may be requested during a single run of TAPEPD.

Format:

TAPEPD library-tape-name

Examples:
To print the names of files found on a tape called PRTAPE: /

TAPEPD PRTAPE
To print the names of the files found on tapes called PRTAPE, ICTAPE and GLTAPE:

TAPEPD PRTAPE ICTAPE GLTAPE

Output format:
For each tape requested, the following information is displayed
MT library-tape-name DUMPED ON day of week DD__;fnonth YY contains

This message precedes the names of files found on eachl.fépe. The list itself contains 3 files per line

Output messages:
MESSAGE PDSSIBLEfCAUSES SUGGESTED ACTION
library=tape-name This tqﬁe Was not None.

NOT A RECOGNIZED created by either
DUMP TAPE the DUMP or UNLOAD
function of LO
utitity. It is
ignored by the
TAPEPD utility.
END TAPEPD ;End of job message. None.

Note: Refer to “Common Utiljty Output Messages” for additional messages
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TL (Transfer Log Files)

If logging is enabled following any warmstart, a number of ‘“log-files” are in use. The purpose of these files
is to maintain a record of all input/output messages that appear on the SPO within this given period of time.

In order to produce easy access to all the files, they are consolidated into one large file. This is done through
the use of the TL utility.

Format:

v

TL disk-name / file-name [ RECOVER

“File-name” is the name the user wishes the consolidated file to be called.

In order to permit a correct consolidation, there may be NO other programs running at the time when TL
is initiated.

The utility will determine the number of files to be consolidated and also the size of the consolidated file.
It will then transfer each “ready-to-transfer” , closing the consolidated file after each log-file has been trans-
ferred, until it reaches the file which was in an ‘“active “’ state at time of execution of TL.

If the “RECOVER?” option has been specified, then the utility will enter the “active” log file when it reaches
it and it is not in use, and transfer all entries up to the latest. If the “active” file is in use then the utility
displays “ILLEGAL USE OF RECOVER PARAMETER, ACTIVE FILE NOT CONSOLIDATED”, and will

consolidate only the ‘“‘ready-to-transfer” files.

If the “RECOVER?” option has not been specified, consolidation will end when the “active” file is reached.

All log-files transferred will be left in a “transferred” state.

Examples:

To transfer all ‘“ready-to-transfer” SYS-LOG files to LOGHOLD:
TL LOGHOLD

To transfer all “ready-to-transfer” SYS-LOG files to LOGHOLD on the disk called ARDISK1:
TL ARDISK1/LOGHOLD

Output_ messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
ILLEGAL FILENAME Specified file= Check input and
file=name name contains too re=input.

many characters .
UNABLE TO OPEN Utitlity cannot Check with KA on
TRANSFER FILE "create™ a con- available space: use
file“name solidated file RM if recessary and

with the name re-input. Check drive

requested (for Tediae.

examplter no disk

spacer» no disk

media)eo
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MESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

FILE file=name
NOT FOUND

The utility was urable
to find the specified
file-name

Correct the file-
name and re=ingut.

FILE file=name
IN USE

The specified file is
in use.

Wait until the task
using the speci fed
file goes to end of
jobe

NO LOG FILES FOUND
FOR CONSGLIDATION

This is cdisplayed if
the utilitys on
attempting to ceter~
mine the number and
sizes of log files

to te transferreds
was unable to find
any with a file-id of
the form "SYS=LOG-
NN®

Nonee.

ILLEGAL USE OF
RECOVER PARAMETER -
ACTIVE FILE NOT
CONSOLIDATED

The utility is
executed with RECOVER
option. The active
file can only be
consolidated at
warmstarte.

Nonee

INVALID CHARACTER

Some invalid character

Correct the input

IN IDENTIFIER input has been typed in the and re~input.
input.

TRANSFER COMPLETED Successful termination None.
of the utility.

NO READY=TO-TRANSFER ho log=files in either None.

FILES FOUND an "active™ or "ready-
to=transfer™ state
were found. No consol-
idation will occur.

NO ACTIVE LOG No file in the "act~- None

FILE FOUND ive" state was found.

TRANSFER COMPLETED TL successful €nc of None.
Jobe

PARITY ERROR IN READ Read or write parity None

OF FILE file=name

or
PARITY ERROR ON WRITE
T10 FILE file-name

errors found for
specified files.
record number at
which error occurr=

ed will be displiayed.

The
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

If utility continues
process ing», then the
message "CONTINUING
PRCCESS"™ will cisplaye.
Otherwise TL will go
to End of Job and
leave partially con-
solidatec filer de-
pending on where

error occurrede.

NO FILE NAME FOUND
IN PARAMETERS

The "RECOVER™ option
was used and a file
name was not given.

Correct the ingput
and re-enter.

CONTINUE PROCESS

This message follcwed
the par ity error
message if utility
able to continue
processs

None.
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UNLOAD (Unload Files from Disk to Library Tape)

This function, a part of the utility LD, allows the operator to copy files from disk to a library tape. The
files will be deleted from the disk after they have been copied to the tape.

Format: )
LD UNLOAD TO library-tape-name FROM disk-name
file-name or | l
group-name <BOTH>

If the <BOTH> option is used immediately after a request to dump a keyfile, the associated data file will
also be dumped, provided it resides on disk.

Examples:

To dump all files from disk beginning with the letters, “PR” to a tape called PRTAPE; and then remove
them from disk:
UNLOAD TO PRTAPE PR =
To dump the keyfile called AR200K and its data file from a disk called APBU to a tape called ARTAPE,
removing them from disk after dumping:

UNLOAD TO APTAPE FROM APBU AP200K <BOTH>

To dump from the system disk files called AP020, AP030, and APTASK to a tape called APTAPE; removing
them from disk after dumping:

LD UNLOAD TO ARTAPE AP020 AP030 APTASK

Since “UNLOAD?” is a part of the utility LD, “LD” is actually what will appear in a mix message. To discon-
tinue the UNLOAD function, DS mix-number/LD must be used.

Output messages:

MESSAGE

PDOSSIBLE CAUSES

SUGGESTED ACTION

NO FILES IN THE
FAMILY group~name
ON DISK disk"name
FOR UNLOAD

Specified group
Wwas not found on
this diske.

Check input; re=input
if necessary.

Check for correct
Ciske

NO FILE file=name
ON DISK disk=name
FOR UNLOAD

Specified file was
not found on this
diske.

Check input and re-input

if necessary.
Check for correct
diske

file*name NOT

DUMPED = IN QUTPUT

USE DUMP ABANDONED
= TAPE BEING

Specified file

cannot be dumped

as it is in use.

If "ABANDONED™ message

Wait until the file
is not in use and then
re-erter the UKNLOAD
mess ége for all files.

PURGED is given, tape is
purged and UNLOAD
goes to EO0J.
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POSSIBLE CAUSES

SUGGESTED ACTION

file-name NOT DUMPED
= HAS BEEN REMOVED.
DUMP ABANDONED -
TAPE BEING PURGED

Specified file was
removed between

the start of UNLCAD
and the time when

it was to be dumped
to tape. File cannot
be dumped. Tape is
purged an UNLOAD
goes to ENJ.

None.

file=name NOT DUMPED
= HAS BEEN ALTERED>
DUMP ABANDOND -

TAPE BEING PURGED.

Contents of specifiec
file were changed
between the start

of UNLDAD and the
time when it was

to be dumped to

tape. File cannot

be dumped.

Check input and
re-enter if necessary.

file"name LOAD/DUMF
DISCREPANCY

End of file has teen
reached before
expected. Implies
erroneous Disk File
Header.

file"name NOT DUMPED
= DATA FILE NOT ON
L INE

<BOTH> option was
specified> but d&ta
file was not found
on diske

If specified data file

cump is requireds supply

ttility with backup
copy of file if exists.

DUPLICATE file=-name
ALREADY BEING DUMPED

More than one recuest
was made to UNLOAD
same file.

None.

file=name REMOVED

UNLOAD success ful;
original file on disk
was remnved.

Nonee.

file"name DUMPED

UNLOAD successful.

Note: Refer to “Common Utility Output Messages™ for additional messages.
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UPDATE (Disk File Update)

This ut111ty allows the operator to construct new disk files from existing files. “CREATE” and “AMEND”
use many similar features.

Format:
UPDATE disk-name / file-name A number |
N
FILESIZE number
TO new-file-name CRUNCH

The existing file must be a source or data file. Attributes such as Record Size will be taken from this file
and used for the “new” file.

Input may be specified as “A” (alphanumeric) or “N” (hexadecimal). (see CREATE utility for details).

The “number” option may be used to set “tab” positions for character input. (see CREATE utility for de-
tails).

The maximum number of records likely to be written to the new file may be specified using the FILESIZE
option. If no total number of records is specified, the number will be taken from the old file.

The CRUNCH option allows the operator to specify that the new file should occupy the mlmmum area of
disk, but never be extended.

The utility operates in three modes: “Record Modify” (PK2), ‘Record Select” (PK3) or “Record Insert”
(PK4).

PK1 PK2 PK3 PK4 PKS PK6
write
tast & | modify | select | insert | delete £ECJY
get
next

PK1 is used to write the last record processed to the new file and then select and print the next logical record
from the old file. The printout will show the record number in the old file of the selected record, together with
the next record number to be written to the new file.

PKS5 is used to delete the last record printed by selecting and printing the next logical record from the old
file without writing the last record to the new file. The printout will show the record numbers in the old file
of the selected record, together with the next record number to be written to the new file.

If PK3 is used, the required record is identified by logical record numbers using this format

[ RECORD number
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The “number” cannot be less than the last record obtained from the old file, or greater than the number
of records in the file. During the process of locating the required record, all records from and including the
last record processed, up to the one immediately prior to the selected record, will be copied from the existing
file to the new file. When found the selected record will be printed, with its record number in th old file fol-
lowed by the record number that the next record written to the new file will take. “Record Modify” (PK2)
or “Record Insert” (PK4) may then be selected. Note that a record inserted by Record Insert mode will be
positioned after the selected record in the new file. Selecting Record “0” allows records to be inserted before
Record 1 of the old file.

PK2 is used to make alterations to existing records. This PK operates as PK2 in the CREATE utility (see
CREATE for details).

PK4 allows the operator to insert additional records in the new file after the last selected record of the old
file. Input may be made in accordance with the specified tab stops. The utility prints the record number in the
old file of the last record taken from the old file, and the record number in the new file, of the next record
to be output, prior to accepting keyboard input. When all insertions have been made at a particular point in
the file, an available PK may be pressed to select the next mode or terminate the utility. NOTE: to insert a
record at the beginning of the new file, Record “0” should be selected in Record Select Mode, prior to Selecting
Record Insert Mode.

Examples:

To update a source file called “APFILE” of record size 40 bytes into a file called “APFILE2”.
UPDATE APFILE 5 10 15 20 TO APFILE2

The utility will illuminate PK1 and PK6. By pressing PK1, next sequental record will be selected and printed.

As the utility is already in the Record Select Mode, by typing a record number, the specified record number
and its contents are printed.

4 4 ABCDEFGHIJKLMNOPQRST

Note that the first ““4” is the sequence number in the old “APFLE” and the second “4” is the sequence num-
ber in the “APFILE2” file.

At this point the following PKs are available for selection:
PK1 - select next sequential record and print
PK2 - modify the selected record
PK4 - insert new record after selected record (that is, “4”)
PK5 - delete the last selected record by selecting next record
PK6 - terminate the utility

To replace characters within a selected record, press PK2 and type the replacement
D:2777: OCK1

resulting in
4 4 ABCDZZZZIJKLMNOPQRST

To insert characters within a selected record, type
Z:XXXXXX: OCK2

resulting in
4 4  ABCDZXXXXXXZZZOPQRST
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To insert a record after record 7 of the existing file, press PK3 (Rg,éf)rd Select Mode) and type a record num-

ber.
7 OCKl1 /

Note: At this point the record selection number given cann’ot be less than the last selected record, for exam-

ple, records from 1 through 3 cannot be selected).
Press PK4 (Record Insert Mode) and utility will prir}fﬂ last selected record number on left and next record
number after that and allows operator to key in recqrd to be inserted.

7 8 AAAAAA
The record inserted will have a sequence numbf:'r'"/of “8” in the file “APFILE” and will contain “AAAAAA”

/

Output messages:
Refer to the section on the “CREATE” /titility for output messages

2015228
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WL (What Log file)

This utility allows the operator to determine the number of log files present and their status.

Format:
WL

The utility displays the following information:

FILE STATE SYS-LOG-
ACTIVE nn
READY-TO-TRANSFER nn nn etc
TRANSFERRED nn nn etc
NEXT-ACTIVE nn (nn)
NOT USED nn nn etc

where nn represents values between 01 and 16.

When the ACTIVE file becomes full, the MCP executes the WL utility and hence the operator is informed
of the states of log files. The user can then decide whether or not to execute TL so as to preserve the log
files before any overwriting of log files occurs.

Output messages:

MESSA GE POSSIBLE CAUSE SUGG=STED ACTION
NG SYS—-LOG-NN Logging has not been Request technical
FILES FOUND : initiated assistance if logging

is required (refer to
appropriate section
of the SO0G)
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XD (Delete Bad Disk Sectors)

This utility allows the disk directory to be marked such that selected portions of the disk will not be used.
The utility will normally be used after recurrent errors of the message

DK...ERROR

where the dots indicate further information. Refer to section 7, MCP outp
bered messages:

2 PARITY ERROR

3 TIMEOUT ERROR

4 ADDRESS ERROR

45 PARITY ERROR (fatal to program)
46 TIMEOUT ERROR (fatal to program)
47 ADDRESS ERROR (fatal to program)

ut messages, for the following num-

The further information will indicate the disk address at which the failure occurred
The utility is initiated as follows:

Format:

XD disk-name adderess Jength

The disk-name is the disk-id of the disk from which sectors are to be deleted. The area to be deleted is given
in hexadecimal by the starting address and length.

Example:

To delete sixty-four sectors starting from hex 395F from disk PR2B:
XD PR2B 39S5F 40—

n 2 o,e!’.: e

) ¢
vt Qyndic oodas 5
i f« it 4 w’i@;;iﬁ,{,
ot Af

NOTE
The specified sectors must not be in use as part of a file. The area must be made
available by first removing any file if necessary.

Warnings:

Once sectors are deleted via XD from a disk, they can be restored to use only by a disk initialization. Do
not therefore XD a larger area than required.

As XD alters the disk directory, do not run any other programs with it.

Do not execute XD from the same disk as the one from which sectors are to be deleted: for example, it
is recommended that XD is always executed from the system disk and always deletes sectors from a user disk.

Output messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACT ION

dlengthld SECTORS Successful terriration None.

FROM Jaddressa of XD.

DELETED

DISK disk=-name Specified disk is not Check input: make disk
FOR XD NOT AVAILABLE availablee. readye.
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POSSIBLE CAUSES

SUGGESTED ACTION

ONLY 3lengtha
SECTORS CAN BE
DETECTED

Only the given length
can be XD=ed because
the amount specified
is greater than the
available space at
that point.

Use the KA utility yo
determine if any files
can be removed to
increase the available
space surrounding

the bad area.

AVAILABLE TABLE FULL
= ENTRY QJaddress?
alengtha LOST

No entries left in
available space
tabte for XD to
complete properly.

The cisk may still be
useds but a KA will
indicate some sectors
which cannot be access~-
ed’ these may only be
retrieved by initial-
izinc the diske.

SECTORS FOR XD
NOT AVAILABLE

Requested sectors
are allocated to a
filer missing»

or previously
XD=-ed.

Refer to a KA Llist-
ing to determine
which files» if anys
can te RM=ed to
make the sectors
ayvailable.

CANNOT DELETE SECTORS
FROM QJaddressa

Only the part of the
area specified for
deletion is available.
The utility witl
remove the available
area onlye.

None

ADDRESS 3Jaddressa
BEYOND END OF DISK
disk=name

The sector address
specified is greater
than the address of the
last physical sector on
the disk.

None

Note: Refer to “Common Utility Output Messages” for additional messages.
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SECTION 5
THE SORT/MERGE

INTRODUCTION

This section describes the capabilities of the SORT facility. There are two modules: the sort itself, known
as the “sort intrinsic” {file-name SORTINTRINS), and an interface to this intrinsic which allows the user to
specify particular sorts and merges. The latter module is sometimes called “the sort”, but is more properly called
the “sort language processor” (file name SORT). The sort intrinsic is implementation-dependent, as it uses spe-

cific hardware features where possible (although output messages are standardized), while the sort language: pro-
cessor is a CMS common item.

This section first describes the user interface to the sort, and then covers the various facilities in some detail.

The interface to the sort from COBOL programs is described in the COBOL language reference manual.

GENERAL FEATURES

The following capabilities are provided :

The records within a file may be sorted on a series of specified keys, each key ascending or descending, using
a regular sort or an in-place: sort.

A tagfile (suitable for use as an ADDROUT file in RPG or for limited access in COBOL) may be created
from a file using a series of keys, each ascending or descending,

A key file (suitable for full indexed access) may be created using a specified unsigned key (ascending only),
with an optional check for duplicate keys.

A number of files may be merged using a series of keys, each ascending or descending.
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INVOKING THE SORT

The sort is executed by entering the name SORT preceded by disk-name if not on the system disk, and fol-
lowed by the sort language specifications or an asterisk plus “star-file” name. The “star-file” contains the sort-
language statements, and may reside on card, cassette, or disk. The star-file name may be omitted: in which
case the sort statements must be on a system disk file named SORTSPEC.

Examples:

To invoke the sort using a star-file named SRTLANG on the system disk:
SORTWRTLANG

. To execute the sort from disk PB4 using a star-file SORTSPEC on the same disk:
PB4/SORT "PB4/SORTSPEC

/ Note that the star-file must have a record size of not more than 90 bytes. If the sort specification is given

in the initiating message it cannot be longer than 255 characters. If the sort statement is zipped from a user
program it cannot be longer than 716 characters. If it is not possible to specify a complex sort or merge within
these limitations, a star-file should be used.

For a one-part star-file name of 7 characters or less, the file will be searched for first on cards, then on cas-
sette, then on the system disk. For a two-part name the file will be searched for on a user disk. For a one-
part name of more than 7 characters, the file will be searched for on the system disk.

If the required file is not found, the sort displays

[FLE filename UNAVAILABLE
|[FIX AND REPLY “OK” ELSE <NULL>

i

and waits on an ACCEPT.

There are two alternative responses:
make the file present and enter OK to the ACCEPT, to resume execution, or
enter a null response (terminator only) to the ACCEPT, to cause EOJ.

If the specification statements are provided in the initating message, control characters such as carriage return
and line feed are treated as space characters.

A star-file on cassette must be created by the COPY utility, not the LD utility.
A star-file on disk must be of type data or source, and should not be in use by other programs.

Input statements may be printed on the printer, unless inhibited by a user option (see later), or if provided
in the initiating message.



(VY
<

THE SORT LANGUAGE

The specification for a sort consists of three statements:
(4) the FILE statement
(@ the KEY statement
2) the USER-OPTION statement

There must be one file statement, one key statement, and, optionally, one or more user-option statements,
in any particular sort invocation. All keywords are reserved: that is, they can only be used in the place specified
below and cannot be used for other purposes such as filename.

The File Statement

This consists of two parts; the first describes the input file(s) and the second describes the output file. Multiple
input files are used only for the merge, which is specified as a user-option (see later). A sort must have only
one input file; a merge may have up to 16 input files.

Format: _
SofR1 FILE
FILE
FILES
~ DISK | PURGE l —
| Y
‘ \", CARD ; | \ |
. . TAPE ! records )
IN mfid / fid (ﬁ CASSETTE PURGE  |record-size per-block
IDISK]
— _J
[ KEYFILE R
TAGFILE ,
CARD \l/q,
TAPE records }_
ouT mfid / fid (w CASSETTE record-size per-block )
DISK
PRINTER
 S— -

The parentheses “(” and “)” may be replaced by the characters “<” and ““>” respectively.

Rules for the file statement are as follows:

The medium for the specified input file(s) and output file is indicated by the keyword DISK, CARD, etc.
When the medium is DISK, the absence of a disk-name (mfid) indicates the system disk. CARD refers to 80-
column card only. TAPE refers. to magnetic tape only. CASSETTE refers to magnetic tape cassette only. DISK

refers to any kind of disk-device. The input file for a tagfile or keyfile creation must be on disk.
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The PURGE option indicates that the input file(s) are to be purged after use.

g The record size and records-per-block values are numeric values. When the input medium is DISK, the record
size and records-per-block may be omitted. For a merge specification, input disk file descriptions with record
jsme specifications may be interspersed with descriptions without such specifications.

i If the records-per-block is omitted and record size is given, a blocking factor of 1 is assumed.

In all cases (except an index sort), input and output files must have the same record sizes.

The values of record size and records-per-block may be omitted for output files. For a sort, the values as-
sumed are those of the input file. For a merge, the values assumed are those of the first specified input file.

For a keyfile creation sort, the output specification enclosed in parentheses must be the single word KEY-

IFILE. The output will be on disk and record and block sizes are not user definable.

For a tagfile creation sort, the output specification enclosed in parentheses must be the single word TAG-
FILE. The output will be disk and record and block sizes are not user definable.

The Key Statement

This statement defines the record key(s) that are used for the sort or merge.

A number of keys may be specified, each key description being enclosed in parentheses. The first key will
be the major key and additional keys will be minor keys of decreasing significance.

Format:
_ _ __1\1/
\l/ ALPHA
ASCENDING UA
A NUMERIC R
KEY ( location length DESCENDING ﬁUN >~ L )
D SA
SN
SSA
N -

The “location” is a numeric value specifying the position of the key relative to the start of the record, in
4-bit units. The first 4-bit unit has a location of 1. The key location is given by the position of the left-hand
4-bit unit in the key (which, depending on the key format), may be a character or a sign. The key should start
on a byte boundary unless a record sort with a numeric key is performed.

The “length” is a numeric value specifying the key length, in 4-bit units. This must include the sign, for signed
keys.

The keywords ASCENDING and DESCENDING determine the order of collation. These keywords may be
abbreviated to A and D respectively. If omitted, the default is ASCENDING.

The format of the key is specified by one of the following keywords:
ALPHA or UA - unsigned 8-bytealphanumeric
NUMERIC or UN - unsigned 4-bjtenumeric
SA - signed 8-bit alphanumeric
SN - signed 4-bit numeric

SSA - 8-bit alphanumeric with separate sign




The default is ALPHA.

For a signed key, the position of the sign is specified by one of the following keywords
R - right-hand (least significant) end of key
L - left-hand (most significant) end of key

The default in L.

For a description of key types and sign zone interpretation, see later under “KEYS”.
The User-Option Statement
These statements have three functions:

to specify which function is required

to tailor a sort or merge to the particular machine configuration (memory, printer availability, etc).
to add comments

The user-option statements are optional; if more than one are used they may appear in any order relative
to each other or to the file and key statements.

Format:

INDEX
INPLACE
MERGE

SYNTAX
NOPRINT
NODISPLAY

NODUPLICATES
DUPLICATES

COMMENT comments
FILESIZE number-of-records
MEMORY memory-size
WORKDISK disk-name

The type of sort is given by one of the keywords INDEX, INPLACE, or MERGE. If one of these does
not appear, a regular full record sort is assumed. The keyword INDEX specifies the creation ‘of a keyfile or
tagfile, depending on the output file details (see FILE statement). The keyword INPLACE specifies a full record

sort using a minimal amount of disk work space. The keyword MERGE specifies a merge of several input files.

Note that if the INPLACE option is specified on a system that has not implemented the inplace sort, then
{a_regular full record sort will be performed.

The keyword SYNTAX specifies that a check on the correctness of the sort statements is to be made without
the sort actually being performed.
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be the first entry. If the statements are input via the SPO they are not printed and so this keyword is not re-
quired in this case. The NOPRINT option also affects the printing of error and warning messages (see later).

The keyword NOPRINT stops the listing of the sort statements on the printer. If used, this keyword should
The keyword NODISPLAY controls the display of messages on the SPO during the sort. This option can
be used both in initiating messages and from file-oriented statements. It suppresses startup and termination mes-
( sages. It does not affect the display of error and warning messages. Error and warning free sorts and merges
will show no SPO activity if this option is used.
([ The keyword NODUPLICATES specifies that duplicate keys are not allowed in a keyfile creation. The key-
{{ word DUPLICATES specifies that duplicate keys are allowed in a keyfile creation. Both options are valid only
%‘ when creating a keyfile. If neither is specified, the default is NODUPLICATES.

The keyword COMMENT introduces comment text. The end of the comment text is either the end of the
input or the end of a record if the input comes from a starfile. Comments may appear between user-option
statements and between file descriptions and key descriptions.

The keyword FILESIZE provides the following capabilities:

specification of sort disk work space where the input file is not on disk (this use is not required if the input
is from disk).
specification of maximum size of the output file if on disk.

allowance for future expansion of the output disk file where the sort/merge will not by default create a large
enough file.

This keyword should be followed by a number giving the specified maximum number of records. For non-
isk output files, the value is used for optimization purposes. If not used, default values are assumed where
necessary. This option is not applicable to the inplace sort or to keyfile or tagfile creations.

The keyword MEMORY specifies the amount of non-overlayable work area to be used by the sort. This op-
tion is not applicable to the merge or to the inplace sort. If this is not enough for a successful sort, then this

The keyword WORKDISK enables the regular sort to utilize disk space in an efficient manner. It is not appli-
cable to the merge or inplace sort. When the work-disk is specified, the sort locates up to half the work space
on that disk, with the rest on the system disk. If this option is not used, but the input or output file is resident
on a user disk, the work space is shared between that disk and the system disk. In all other cases the work
space is located entirely on the system disk. The named disk may be any type of disk applicable to the system
in use.

Examples

To sort the system disk file INP.FILE using the key starting at character 5 of length 3 characters, creating
a system disk file OUT.FILE:

SORT FILE IN INP.FILE (DISK) OUT OUT.FILE (DISK)
KEY (9 6)

To create a keyfile OUTKEY.FILE on disk PR2 from a data file INP.FILE1 on disk PR2, using a 5-byte
key starting at the first byte:

SORT FILE IN PR2/INP.FILE1 (DISK)
OUT PR2/OUTKEY.FILE (KEYFILE)
KEY (1 10)
INDEX
COMMENT DUPLICATES NOT ALLOWED



To merge the three system disk files FILE1, FILE2 and FILE3 into an output file MERGE.OUT:
SORT
FILE IN FILE1 (DISK) FILE2 (DISK) FILE3 (DISK)
OUT MERGE.OUT (DISK)
KEY (5 10)
MERGE
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FUNCTIONAL DESCRIPTION

The five functions of the sort are described here:
Regular record sort.
Inplace record sort.
Keyfile creation.
Tagfile creation.
File merge.

Regular Record Sort

All the records contained within the specified input file are ordered using one or more keys. Deleted records
(see later) are not included in the output file. See later for details of the keys. Refer to figure 5-1 for an example
of a regular record sort, where the key is starting in byte 3 and is 5 characters long, and the sort is in ascending
order. The X’s refer to any other characters.

The input file must be wholly contained on one hardware type, although it may be a multi-reel or dual-disk
file. No other programs may write to this file during the execution of the sort.

The sort uses non-overlayable memory during execution. The amount is calculated according to the input file
and key sizes. The amount may be specified as a user option, in which case the specified amount is used unless
it is less than enough for a successful sort. In the latter case the specified value will be overridden.

The sort uses disk work space, of up to ‘i~2tlmes ?the size of the specified input file. For the location of
the work disk space, refer to the WORKDISK user option (see earlier). This work space is returned to the
system at end-of-job.

Inplace Record Sort

This is the same as the regular record sort, except that the records are sorted within the input file. No new
output file is created. The time taken is substantially greater than a regular sort, for the same input specifica-
tions. If deleted records are present in the file before the sort, they are removed: hence the number of records
in the file may decrease after it has been ordered.

({ The inplace sort uses non-overlayable memory during execution. The size of this area cannot be specified at
initiation.

i

The input file must be on disk. No other programs may access this file during execution of the inplace sort.
The output file must be the same as the file specified for input.

If a particular system does not implement an in-place sort, a regular sort will be performed instead.

The inplace sort uses disk work space ofl()uangwﬁméTi‘ﬁés“] the size i i i i
. . ace, . . of the input file. When the input file is
1remdegt on a user disk, up to one-half of the work space is located on that disk, otherwise all worlI<) space ;s
ocated on the system disk. This work space is returned to the system at end-of-job.
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Keyfile Creation

L= 0 ora o
A new file (the “keyfile”) will be created containing one record for each record of the input file (the “data
file”). The keyfile is sorted in order of the specified keys, and each keyfile record contains the key and a pointer
to the corresponding record in the data file. Any deleted records in the data file are not referenced in the key-
file. Note that the records in the data file are not re-ordered and deleted records in the data file are not re-
moved. Refer to figure 5-2 for an example of a keyfile creation, where the key is starting in byte 3 and is 5

characters long, and the sort is in ascending order. The X’s refer to any other character.

Duplicate keys are not allowed unless specified (see the user-option statements DUPLICATES and NODUP-
LICATES). If they occur, then the record number is displayed on the SPO for each such occurrence, and the
sort will continue but the output keyfile will be purged at end-of-job.

The keyfile creation uses disk work space, of up to 2.2 times the size of temporary file created by the sort
in this case. This file is large enough to contain one record with the key value and record number for each
record in the input file. For the location of the work disk space, refer to the WORKDISK user option (see
earlier). This work space is returned to the system at end-of-job.

el )
Certain key values are not allowed during a keyfile creation. The key must not consist of all binary zeroes,

or must not contain any byte whose value is hex FF. If such a key is encountered, the record number is dis-
played on the SPO, and the sort will continue but the output keyfile will not refer this record in the data file.

Tagfile Creation

A tagfile creation is similar to a keyfile creation, except that the output file contains only the record pointers,

and not any key values. The tagfile records, however, are ordered in key value order, as specified by the sort.
Any deleted records are not referenced in the tagfile. Refer to figure 5-3 for an example of a tagfile creation,
corresponding to the keyfile creation in figure 5-2.

A tagfile is a null keyfile. It is suitable for use as an ADDROUT file in RPG, and for limited indexed access
in COBOL (the tagfile is read sequentially).

/
Disk space requirements are the same as for keyfile creation. (2,2 ¢ ., ¢ )
Merge
The merge merges up to 16 input files, using one or more specified keys, producing one output file. Deleted

records in the input files are not included in the output file. If there are duplicate keys values, the order in
which they are placed in the output file is given by the order in which the input files are specified.

Each input file must be wholly contained on one hardware type, although it may be a multi-reel or dual-
disk file. No other programs may write to these files during the execution of the merge.

Each input file must have the same record size and the same position and length for each key. Each file
must be already correctly ordered on the specified keys. If this is not the case, the merge will terminate prema-
turely after displaying a message on the SPO. '

Refer to figure 5-4 for an example of a merge of two files, with a key starting at byte 3 which is 5 characters
long. The X’s and Y’s refer to any character.

The merge uses non-overlayable memory during execution. The size of this area cannot be specified at initia-
tion: it will be approximately equal to the sum of the block sizes of the input files and the output file.

The merge does not use any disk work space.
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Details Of Sort Keys

A “key” is the field within each record that is used for sorting or merging. If several distinct field within
a record are specified, then each field is a separate key. The relative order of importance of the keys is deter-
mined by the order in which they are specified. Figure 5-5 illustrates this with a two-key sort, using the KEY
statement.

KEY (5 6 ALPHA) (15 2 DESCENDING ALPHA)

The X’s indicate any character. In this example the three-byte field is the major key, sorted in ascending
order: the one-byte key is a minor key sorted in descending order within the order of the major key.

For a keyfile creation, only one key may be used. This key must be a_maximum of 28 bytes long, must be
a whole number of bytes in length, and must start on a byte boundary.

For all sorts except keyfile and tagfile creation, there can be up to 10 keys. The sum of the length of all
keys (including signs) must be a maximum of 29 bytes.

The available key types are discussed here, under the keyword specified in the KEY statement (see earlier):

ALPHA (or UA)

Unsigned 8-bit_alphanumeric field, conaining ordinary ASCII characters. Note that this may consist of the
8-bit ASCII digits “0” to “9” but still be termed alphanumeric. This key type is the default.

NUMERIC (or UN)

Unsigned 4-bit numeric field, where each 4-bit unit is a binary coded decimal digit, 0000 to 1001 (0 to 9).

SA

Signed 8-bit alphanumeric field. Each byte is an ordinary ASCII character (including the digits 0-9), except
that either the first or the last character indicates the sign. Whether the sign is the first or last character is
specified by the keyword L (left) or R (right). The default is L (first character; leading sign). The convention
for coding the sign character is given in Table 5-1. These characters are termed “overpunched signs” by anal-
ogy with historical punched card systems.

SN
Signed 4-bit numeric field. Each 4-bit unit is a binary-coded decimal digit, 0000 to 1001 (0 to 9), except that
either the first or the last 4-bit unit indicates the sign. Whether the sign is the first or last 4-bit unit is specified
by the keyword L (left) or R (right). The default is L (first 4-bit unit); leading sign . The convention for
coding the sign is given in Table 5-2.

SSA

8-bit alphanumeric field with separate sign. Each byte is an ordinary. ASCII character (including the digits
0 to 9), with the sign given by an ASCII character in either the first or last character. Whether the sign is
given by the first or last character is specified by the keyword L (left) or R (right). The default is L (first
character); leading sign . The convention for coding the sign character is given in Table 5-3.

The position of a sign within a signed key (left or right) must be the same throughout all occurrences of the
key. Signed keys are ordered so that negative values come before zero and positive values

8-bit keys may start on 4-bit unit boundaries, unless the separate sign type (SSA) is used, or the key is to
be used in keyfile or tagfile creation.

Deleted Records

A deleted record is denoted by every byte in the record (including the key) containing the value hex FF.

The action taken by the various sort options is discussed earlier. Del i
by the FS wiley p arlier. Deleted records may be physically removed

5-10



Output Messages

Output messages cover warnings and errors. Messages are generated by both the sort intrinsic and the sort
language processor. The intrinsic messages are numbered by event numbers in the same way as MCP output
messages (see section ). The sort language processor messages are numbered in a similar way.

Messages can be divided by number as follows:
0-99

Sort language processor messages, displayed on the printer. Such messages appearing in the list below that
are followed by a series of dots (...) should be read with the phrase NEAR COL XXX (with XXX replaced
by an appropriate column number) in place of the dots.

0-34
Warnings, where corrective action is attempted.
35-39
Warnings, where no corrective action is attempted.
40-59
Errors in syntax (that is, the format of the sort statements is incorrect).
60-99

Errors in semantics (that is, an inconsistency has been detected in the statements, such as a key position
greater than the record size).

170-200

Sort intrinsic messages, displayed on the SPO.
Certain messages may be suppressed by the NOPRINT and NODISPLAY keywords in the sort statements.

The NOPRINT option suppresses listing of the sort statements on the printer by the sort language processor.
If this option is set, a maximum of five errors and four warning messages are directed to the SPO, with only
the error or warning number being given (no explanatory text). The NOPRRNT option has no affect on sort-
intrinsic-generated messages.

The NODISPLAY option suppresses display on the SPO of start-up and termination messages by the sort
intrinsic. Messages in the list below that are marked with an asterisk (e) are those that are suppressed when
this option is set. Note that it is not possible to suppress individual messages; every applicable message is sup-
pressed if the option is set. The NODISPLAY option has no affect on sort language processor messages.

Number Message

EXPECTED SLASH NOT FOUND» "/™ INSERTED ...

EXTRA "FILE IN"...

MERGE INTRINSIC IGNORES <WORK=-DISK OPTION>
OVERLENGTH PART OF <LABEL NAME> IGNOFREC ...

INPLACE INTRINSIC IGNORES <WORK=DISK OPTION>
EXPECTED BRACKET NOT FOUND» ®<™ INSERTED ...
<DUPLICATE OPTION> VALID IN INDE X=KEYFILE SORT ONLY
EXPECTED BRACKET NOT FOUND» ©>" INSERTED ...
ILLEGAL TO DELETE INPUT FILE, <PURGE OPT> IGNORED
QUTPUT BUFFER SIZE TCO BIG» <BLCCK FACTOR> REDUCED ..
<USER QOPTION> ALREADY INVOKED» LAVEST USE ««e

O O NN = O

[
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Number

Message

11
12
13
14
15
16
17
18

20
21
22
23
24
25
26
27
28
29
35
36
37
40
41
42
43
4
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
T4

MERGE <SORT TYPE QOPTION> NOT SPECIFIEC

OVERLENGTH PART OF <DISK NAME> ICNORED ...
MISSING "FILE IN" ...

INDEX <SORT TYPE OPTION> NOT SPECIFIED

EXTRA "KEY" ...

<FILE SIZE OPT> VALID FOR MERGE/REGULAR SORT ONLY
MISSSNG "KEY" ...

INPLACE INTRINSIC IGNORES <MEMORY OPTICN>
<M=FILE/DP ID> IGNORED ON NON=MACNETIC MEDIA FILE

NUMBER TOQ BIGs MAXIMUM VALUE ALLOWABLE ASSUMED ...

not used

<SIGN POSITIQON> GIVEN FOR UNSIGNED KEY ...

FIRST UNIT NUMBERED ¢ RATHER THAN 1 ...

<FILE SIZE OPT> IGNORED SINCE OUT OF RANGE ...
MERGE INTRINSIC IGNORES <MEMORY CPTICN>

<BLOCK FACTOR> OF O NOT ALLOWED» 1 ASSUMED ...
IN= ANC OUT=FILE RECORD SIZES MADE EGUAL

<BLOCK FACTOR> T00 LARGEs, MAXIMUM ASSUMED ...
INPLACE SORT MUST KHAVE IDENTICAL IN- AND OUT-FILE
IDENTICAL IN/OUT = FILES WILL PRODUCE QOUPLICATE F
NOT NECESSARY T0O PURGE CARD FILE ...
ALPHANUMERIC KEY DOES NOT START ON BYTE BOUNDARY
<KEY STATEMENT> ALREADY FROCESSELC, NCW ...
<DIGIT STRING> EXPECTED ese

<CHARACTER STRRNG> EXPECTED ...

<SEPARATOR STRING> EXPECTED ...

<RCRD=-BLCK PAIR> MUSTBE GIVEN fCR NON-DISK IN-FILE
NO <FILE STATEMENT> SPECIFIED

ILLEGAL WORD ...

<LETTER STRING> EXPECTED ...

MISSING <LABLE NAME> ...

UNSUPPORTED <IN/DOUTY MEDIA> ...

UNSUPPORTED <SORT TYPE OPTION> ...

PART OF <FILE STATEMENT> MISSING» NOW ...

NO <KEY STATEMENT> SPECIFIED

<FILE STATEMENT> ALREADY PROCESSED, NOW ...
FINAL STATEMENT INCOMPLETE .

TOO MANY KEY SPECIFICATICNS ...

TOO MANY FILE SPECIFICATIONS ...

INPUT FILES RECORD SIZES NOT IDENTICAL ...
<RECORD SIZE> QUT OF RANGE ...

EXTRA DIGITS IN OVERLENGTH STRINC IGNORED <.«
KEY LENGTH QUY OF RANGE ee.-.

MIN LENGTH OF SN XKEY IS TWD 4=BIT UNITS ...
BUFFER SIZE T00 LARGE ...

DUPL ICATE <IN-FILE PARAMS>, LATEST INSTANCE ...
BUFFER SIZE 700 BIG FOR <IN/OUT MEDIA> ...

ONLY ONE IN-FILE LEGAL FROM MULTIPLE TAPE ...
MERGE INSTRINSIC NEEDS AT LEAST Z2 INFUT FILES
INDEX PARAM MUST BE "0UT...<KEYFILE/TAGFILE>"
KEY CVER-RUNS RECORD BOUNDARY

ILLEGAL TO OVERWRITE INPUT FILE WITH TAG/KEY FILE

S
ILE

LR
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Number Message
75 ALPHANUMERIC KEY LENGTH NOT EVEN NUMBER 0OF 4-BITS ...
76 <MECIA> MUST BE DISK FOR IN=-PLACE SORT
77 IN= AND OUT=-FILE RECORD SIZES MUST BE IDENTICAL
78 INDEX=KEYFILE KEY LENGTH NOT EVEN NUMBER OF 4=BITS
79 ONLY ONE KEY LEGAL IN INDEX=KEYFILE SORT
80 INDEX-KEYFILE SORT KEY TCO LCNG
81 INDEX-KEYFILE SORT KEY MUST BE "... A UA/ZUN>T
82 ONLY INDEX SORT CAN SPECIFY "KEYFILE/TAGFILE"™
83 INCEX~KEYFILE SORT KEY MUST START ON BYTE BOUNDARY
84 MIN LENGTH OF SSA KEY IS FOUR 4=BIT UNITS ...
85 SSA KEY MUST START ON BYTE BOUNDARY ...
86 CURRENT SUM OF KEY LENGTHS QUT OF RANGE ...
170 DUPLICATE RECORD <record numter>
171 ILLEGAL INDEX KEY IN RECCRC <record nusber>
172 RECORDS LOGST /7 GAINED BY SORT-MERGE
173 <pnumber> DUPLICATE RECORDS
174 <number> RECORDS CONTAINING INVALID INDEX KEYS
175+ <number> DELETED RECORDS
176« <number> RECORDS MERGED
177 <number> FILES MERGED .
178 SORT-MERGE OUTPUT FILE NOT CREATED
179 SORT-MERGE ABNORMAL EOJ
180 SORT-MERGE SOFTWARE ERROFK
181+« <number> RECORDS REFERENCED BY KEYFILE/TAGFILE
182 NO INITIATING MESSAGE
183 <number> RECQORDS SORTED
184 FILE ERROR <<number>> NEAR RECORD <record number> ON
<file name>
185 UNORDERED MERGE INPUT FILE <file name> NEAR
RECORD <record number>
186 T0C MAMY RECORDS FOR SORT-MERGE
187 DUPLICATE RECORDS=KEYFILE NOT BUILT
188 INITIATING MESSAGE INVALIOD
189+ SORT=MERGE VER x.y.z INITIATED FROM <anix number>/
<program name>
193 INPUT RECORD SIZES UNEGQGUAL = BAD FILE <filename>
194 IN/OUT RECORD SIZES BAD = OUTPUT SIZE CHANGED
195 BAD RECORD/BLOCK SIZE FCF OQUTPUT DEVICE
196 KEY OVER=-RUNS RECORD END
197 CANNOT SPLIT INDEX FILE
198 <number> PARITY BLOCKS
199 INDEX INPUT FILE NOT TYPE DATA

Message 184 represents differing file errors depending upon the value of <number>. Defined meanings are
as follows:

1 - EOF on output file 7 — output file error
2 — parity on input file 8 — parity on sort workfile
3 — EOF on sort workfile 9 — parity on input file (block ignored)

4 — parity on output file
5 - sort workfile error
6 — input file error
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record

number
F---ﬂ--------‘ﬂl--‘--- P G W 4n Gp N GR UD MR R W= aD e = ﬂ -----
X X1 0 5 2 04X 1 X Xfo 1 090 3|X X ¥
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data file data file
input output
Figure 5-1. Regular Record Sort
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Figure 5-5. Multiple Key Sort

Table 5-1. Sign Convention For Signed 8-Bit Alphanumeric Fields

Key Value Hex Code ASCII Character

-C 2D -

=C 70 -

+0 30 0

+0 7B _

-1 4A J

=2 4B K

-3 4C L

-4 4D M

-5 4LE N

-6 4L F 0

-7 5C P

-8 51 Q

-9 52 R

+1 31 1

+2 32 2

+3 ' 3z 3

+4 34 4

+5 35 5

+6 36 6

+7 37 7

+8 28 3

+9 39 9
Note: any other hex code in the sign character is interpreted as
positive, with the key value given by the binary value of the
right=hand 4 bits of the character.
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Table 5-2. Sign Convention For Signed 4-Bit Numeric Fields

Key value Binary Code (BCD character)
negative 0101 (5)
positive 0011 (3)

Note: any value other than 0101 (5) is
interpreted as positive.

Table 5—3. Sign Convention for Separate Sign Character with 8-bit Alphanumeric Fields

Key value ASCII character (hex value)
negative ner (20)
positive nEm (28)

Note: any character other than "=" is interpreted
as positive.
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SECTION 6
COMPILATION FACILITIES

INTRODUCTION

Compilation of programs written in CMS COBOL, RPG and MPL can be performed with the CO (compile)
utility. CO is a normal utility program residing on disk. It is used to co-ordinate the various parts of the CMS
COBOL, RPG and MPL compilers. Each compiler consists of several object code files (called “passes”) and
produces a number of workfiles to pass information between each pass. The CO utility allows initial input to
be made to the compiler by specifying such things as input and output file names.

Additionally, CO allows multiple executions of each compiler by storing comipiler workfile information in a
master file called CO.MASTER on the system disk. The compiler passes have access to the information in this
disk file. Information in this file also allows the CO utility to perform restarts if the system halts during a compi-

latin. This restart facility eliminates the need to rerun a compilation from pass one if one or more passes have
already completed successfully.

CO uses some standard names for input and output files, which can be changed by the inital CO message.
The basic CO operation is given in Figure 6-1.

Initial input to CO is either from the initiating SPO message or through macro (star) files or through a disk
file called ‘CO.STARTUP” on the system disk. CO generates the CO.MASTER file used to co-ordinate the
compiler passes. There is an option to produce a CO listing. Information provided to CO enables the user to
describe the following:

input patch file

input source file

output source file

output object program
output compilation listing
compiler workfiles
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INITIATING MESSAGE

r ¢ CO.MASTER
STAR FILES
(DISK) co (DISK)
UTILITY
CO.STARTUP
(DISK) | Z1P

OBJECT
PROGRAM
(DISK)

co
LISTING
(PRINTER) COMPILER [
PASSES
——/—_— 7N COMPILER
WORKFILES
(DISK)
PATCHFILE
(DISK)
SOURCEIN
(DISK)
COMPILATION
LISTING
(PRINTER)
SOURCEOUT
(DISK) __/———

Figure 6-1. Operation Of CO Utility

CO provides the ability to set “dollar options” for the compilation.

CO operates in two basic ways

to initiate and control a single compilation.
to interrogate compilation status, and restart or clear an aborted compilation.




TO INITIATE A SINGLE COMPILATION

Format:

v

CcoO [ disk-name / \b object-program name | disk-name / compiler-name

a7

l compiler-option PRINT file-statement | MESSAGE text

This initial input can be entered on the SPO when executing CO. CO can also be started with no_additional

information from the SPO: in this case the information is either on a card file or on a disk file called “CO.STA-
RTUP” on the system disk. Selected parts of the input can be provided as star files see later in this section.
All disk files used for inputting information to CO can be 80 byte card-image records created by CMS CANDE
or CREATE, with all information in the first 8 records and the first 72 characters of each record.

Semi-colons may separate any clauses after the compiler-option, for readability.

The object-program-name is optional. If not specified, it will be created on the system disk with a name as
follows:

“COBOBJECT” - for COBOL compilations
“RPGOBJECT” - for RPG compilations
“MPLOBJECT” - for MPL compilations

The name of the disk for the generated object program may also be specified. If not specified, the system
disk is assumed.
The compiler-name may be one of the following:
_COBOL - the COBOL compiler
RPG - the RPG compiler
MPL - the MPL compiler
RPGXREF - the separate RPG cross-reference program
~OPTLIST - the separate COBOL/RPG optimizer

If the optional disk-name is given before the compiler-name, then the compiler may be executed from a user

disk so long as all passes are on the specified disk. If no disk name is given then the compiler must be on
the system.

The compiler-option may be one of the following:
SYNTAX (abbreviation SY)
LIBRARY (abbreviation LI)
GO (alternative SAVE)

With a “compile for syntax“, no object program is generated. For COBOL and RPG, COBSVERTER is
not executed; for MPL, the compilation stops at the end of pass 3.
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With a ‘“‘compile to library*, an executable object program is created if there are no syntax errors, and saved
on disk with the object-name as specified in the CO statement. A compile to library is the default compiler-

A “‘compile and go” is the same as a compile to library, with the additional feature that the object program
is executed. The CO utility goes to EOJ after zipping the object program.

If the PRINT option is specified, an edited listing of the startup message is output, along with a list of settings
for all the file parameters which are modifiable through CO. A Tist of default dollar card settings for the compil-
ation is output along with any dollar options entered via the CO message “This object listing also contains a

log of all error messages displayed.

The file statements allow names and other attributes to be set for the compiler input and output files. The
general form of these statements are given here, but not all attributes may be set for all files these will be dis-
cussed in turn.

Format:
\;ﬁw S e - o “
A
, \%/__ - NAME disk-name / file-name
\l/ W MFID disk-name
PATCHFILE FID file-name
Fl SOURCEIN DEVICE hardware-type
FILE <  SOURCEOUT } < RECORD number >
WORKFILE BLOCK number
PRINTOUT RECORDS.BLOCK number
FILESIZE number
— — FILE.SIZE number
- .

The meaning of the file attributes are as follows:

NAME
This specifies the CMS file name plus disk name and may be of the form MFID/FID.

MFID
This specifies the disk name of the given file. The default is the system disk. The MFID must be a maximum
of 7 characters.

FID

This specifies the file name of the given file. The default is the system disk. The FID must be a maximum
of 12 characters.

(Note: FID and MFID may be used together, or NAME may be used instead of the MFID/FID combination).

DEVICE

This specifies the type of peripheral of the input or output file. The default for the PRINTOUT file is line

printer. The default for all other files is any disk. The device is specified by a 2-character mnemonic as fol-
lows:



card readers:
any card reader
any multi~function unit
80=column reader
€C=cotumn reader/punch
96=column reader
96=column reader/punch
card punches:
any card punch
any multi-function unit
&€C=column punch
80-column reader/punch
96=column punch
96=column reader/punch
tapes and cassettes (NRZ or PE)
any tape
write=disabled reel
write~disabled cassette
(altenatvies:
Note:
for an output files
write~enabled device
issue warningese.
printers:
any printer
serial printer (console)
tine printer
disks:
3any disks default catrid
(alternatives: D
Burroughs Super Mini
Fixed disk
pack

FILESIZE

CS»

ge

C» DISK)

AR
AM
R8
M8
R9
M9

cep
AM
Fa
M8
P9
M9

AT
MT
cT

CASSETTE)

if a write~disablec cdevice is specified

CO will sutstitute a
in the specifications

AP /
SP(+)
LP/4

DK
DM

DF
P

and

This attribute specifies the maximum number of records in the output file. If used with PATCHFILE, the
number specifies the total number of source lines to be compiled, including dollar cards and “COPY state-
ments” in the case of COBOL compilation. The number may be followed by the letter K to denote thousands.

For example, the statement
FI SOURCEOUT FILESIZE 4 K

specifies a filesize of 4000 records. A space must separate the “K” from the number.

An alternative spelling of the keyword is “FILE.SIZE”.
The files are as follows:

PATCHFILE

This is the primary source input file, and contains dollar records and source records which may optionally
be merged with a secondary input file' to produce an: output source file. Attributes which may be set, and

their default values are:

NAME
MFID

FID
DEVICE
FILESIZE
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PATCHFILE

systenm

PATCHFILE

A
a

disk (0000000)
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SOURCEIN

This is the optional secondary input file. Attributes which may be set, and their default values, are:

NAME SOURCEIN

MFID system disk (0000000)
FID SOURCEIN

DEVICE DK

SOURCEOUT

This is the optional source output file produced by merging PATCHFILE and SOURCEIN. Attributes which
may be set, and their default values, are:

NAME SOURCEQUT

MFID system disk (0000000)
FID SOURCEQUT

DEVICE DK

FILESIZE 4 K

RECORD 80

RECORDS.BLOCK 9

BLOCK 720 for disks

240 for cassettes
2000 for magnetic tares

WORKFILE

This refers to the intermediate workfiles produced by the compiler during the compilation. The only attribute
that can be specified, and its default, is:

MFID system disk (000000¢C)

PRINTOUT

This refers to the listings produced by the various compiler passes during the compilation. The only attribute
that can be specified, and its default, is:

DEVICE LP

The MESSAGE statement

The reserved word MESSAGE indicates the start of the list of dollar options for that compile. The text con-
sists of a list of one or more dollar cards, taken from the list given below, separated by spaces.

For example, for an MPL compilation the following would be valid:
MESSAGE S$LIST $XMAP $SEGMENT FR20
Use of this feature is not valid for COBOL compilations.

Examples:

To compile the COBOL source program AR678S, and create the object program AR678, both on the system
disk:

CO AR678 COBOL LI FI PATCHFILE FID ARG678S
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To merge the RPG patch file RQ20P with the source file RQ20S, and create a new source RQ20SN and
object RQ20NEW, all on disk RDEV:

CO RDEV RQ20NEW RPG LI; FI PATCHFILE NAME RDEV/RQ20P;
FI SOURCEIN NAME RDEV/RQ20S; FI SOURCEOUT NAME
RDEV/RQ20SN; MESSAGE $MERGE

To compile the MPL source program MTEST.S from the disk USR1 to produce object MTEST on disk
USR1, with CO listing, and compiler listing on the console:

CO USR1 MTEST MPL LI; FI PATCHFILE NAME USR1/MTEST.S;
PRINT; FI PRINTOUT DEVICE SPA,{ﬁgIESSAGE $LIST

SR e
To compile source PATCHFILE with COBOL and create object COBOBJECT on the system disk:
CO COBOL

To patch COBOL source CS500 (found on tape) with cardfile CRDPATCH and produce an object program
CNEW on disk F1, putting compiler workfiles on disk FSCRATCH:

CO FI/CNEW COBOL LI;

F1 PATCHFILE FID CRDPATCH DEVICE AR;
FI SOURCEIN FID CS500 DEVICE AT;

FI WORKFILE MFID FSCRATCH;
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USE OF MACRO CALLS

All or part of the initiating message to CO may be provided as data in disk files. This is indicated by an
asterisk (star) in the message.

Following the asterisk must be a valid file name, including the disk-name if not on the system disk. When
the initiating message is scanned, the contents of a star-file are included in the scan. At the end of the star-
file contents, scanning continues with the primary message. The complete initiating message, or individual
clauses, may be included in the star-files. The message format for CO has been repeated below with an asterisk
where a star-file may be used:

Format:

CO I disk-name / object-program name * [ disk-name / compiler-name

* compiler-option * ‘ PRINT I * file-statement * MESSAGE text
Example:

Consider four star-files, with names and contents as follows:

name contents

FILE1 AA RPG CGC

FILEZ PATCHFILE NAVME BB
FILEZ CEVICE AR

FILES SOURCEDUT FID CC

Then the following two initiating messages to CO are valid:
CO +FILEl1 PRINT +*FILE2 DEVICE AR
CO *FILEl1 PRINT +FILE2 +FILE4

but the following two messages are invalid, because the contents of FILE3 is wrong, as it starts in the middle
of a file-statement:

CO »*FILEl1 PRINT +FILE2 *FILE3
CO *FILE1 PRINT PATCHFILE NAME BB *FILE3
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COMPILER DOLLAR OPTIONS

In the following list, (D) indicates the options which are set by default. This notation is also used in the output
listing from CO, to distinguish default settings from deliberate dollar card settings.

For COBOL, no dollar options may be set or reset by CO. For a fuller description of the available RPG
and MPL options, consult the relevent compiler manual.

RPG

$ LIST (D) $ NLIST
$ SEEC $ NSEO

$ XMAP $ NXMAP
$ SUPR $ NSUPR
$ LOGIC $ NLOGIC
$ MERGE t NMERGE
$ SEVERE ) $ NSEVERE
$ MAP ¥ NMAP

$ NAMES $ NNAMES
$ NEW § NNEW

Any RPG dollar options specified in the startup message for CO will override any occurrences of that option
appearing in either the PATCHFILE or SOURCEIN input files.

MPL
$ LIST ¢ CODE
$ NOLIST $ NEWTAPE
$ LISTE $ FORMAT
$ LISTP $ SEGMENT fite-name
$ SEGUENCE t SEGSIZE integer
£ XMAP
$ NOWARNING

Any MPL dollar options specified through CO are used only as initial settings, and may be overridden by
dollar cards appearing in either of the source input files.
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TO INTERROGATE THE STATUS OF COMPILATIONS

CO may be used to determine the status of any compilations. This is done by interrogating the CO.MASTER
file. The message is:

CO MX

This function may be used at any time, provided that the mix is not already full. It yields information in
the following form:

co MIX=NUMBER n
COMPILER NAME compiler—-name
CURRENT COMPILER PASS compiler pass name
PROGRAM NAME object=file-name
WORKFILE CHARACTER AT

(where “A” is a character used by CO in the meaning of workfiles so that different compilations can precede
with separate workfiles). In addition to the above information, if a compilation is either awaiting Restart or
Clear (see later), or has been Restarted but has not yet gone to end-of-job, the following will be displayed:

(THIS CO IS IN RESTART MODE)
Note that the “CO MX” function will give information about all current compilations marked in the

CO-MASTER file, even if they were prematurely stopped by a system failure. This is different from the MCP
“MX” intrinsic, which will only give the jobs currently in the multiprogramming mix.
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TO RESTART AN ABORTED COMPILATION

This function may be used to restart a compilation which has been terminated prematurely due to a system
failure such as a clear start or ZIP failure. The message is:

Format:

CO RESTART [ mix-number I line-number q/

If only one compilation was being done, then the simple message
CO RESTART

is sufficient. The compilation is resumed at the beginning of the pass in which the failure occurred. If more
than one compilation was being done, the mix-number must be supplied, which is the mix-number of the

particular CO that was running at the time of failure. This number is determined either from the SPO log, or
the CO MX facility.

If the failure occurred during the printing phase of a COBOL compilation (pass COBOL7), then this pass

can be restarted at a specified line-number. The line number must be in the range 000000 to 065535. For exam-
ple, the message

CO RESTART 2 010000

will_cause the CQ_with mix-number 2 to be restarted, which will cause COBOL7 to start printing at line
1010000.

Once a RESTART has been initiated, no new compilations can be started until the restarted compilation has
gone to normal EOJ. If that is not possible, for instance because a file is not present, then the restarted job
should be CLEARed (see later) to allow other compilations to be initiated.

Other CO versions executing are undisturbed by a RESTART operation.

When a restarted job terminates, whether naturally or as a result of a CLEAR (see later), the message
“RESTART COMPLETED”

is displayed on the SPO. If a new CO, having the same mix-number as the one that failed, is started up
before the failed CO can be restarted or cleared, then the block of information in CO.MASTER for the failed
CO is lost and that compilation cannot be restarted. In this case the followwng message is displayed:

“CO MIX-NUMBER n CANNOT NOW BE RESTARTED
COMPILATION BLOCK RE-USED”.
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TO CLEAR AN ABORTED COMPILATION

If a clear start or other failure has occurred, and it is decided not to Restart compilations, then on or all
of the compilations may be cleared. References to one or all of the compilations are deleted from the

CO.MASTER file, and workfiles belonging to the compilation are removed unless the compiler requested that
they be saved. The message is:

‘Format:

mix-number
CO CLEAR ALL

Providing a mix-number clears only the compilation whose contrelling CO had the specified mix-number. The
keyword ALL clears all compilations known to CO. If only one compilation was being done, then the simple
message

CO CLEAR
is sufficient.
Other CO versions executing are undisturbed by a CLEAR operation.
Any CO can be CLEARed at any time whether or not a restart is in operation or pending.
Example of aborted compilation:
Assume that a system failure occurred while doing a COBOL compilation. The controlling CO had a mix-
number of 6 and the compiler was in the OPTLIST pass. Assume also that, since the failure, an RPG

compilation had been initiated.

The message

CO MX

may result in the following information:

CO MIX NUMBER 4
COMPILER NAME RPG
CURRENT COMPILER PASS RPGPHASE 1
WORKFILE CHARACTER D

CO MIX NUMBER €
COMPILER NAME C0BOL
CURRENT COMPILER PASS OPTLIST
WORKFFLE CHARACTER C

(THIS €CC IS IN RESTART MODE)

Then to restart the COBOL compilation, enter
CO RESTART 6
to cause the compilation to start at the beginning of OPTLIST. If the COBOL compilation is not required
to be restarted, then enter
CO CLEAR 6

Note that in both cases the RPG compilation is unaffected.
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ZIP FAILURES

If a zip failure occurs, or a particular compiler pass is DS’ed or DP’ed, CO displays one of the messages
in table 6-1 indicating the reason for the failure, then takes one of the following two actions:

If no Restart is in operation or pending.
One of the following messages is displayed:
‘CO SHOULD BE RESTARTED OR CLEARED*.
‘CO MIX-NUMBER n MUST BE RESTARTED OR CLEARED*.

The CO utility is forced into ‘“Restart mode” which prevents any new COs or any other RESTARTS
being performed until the CO in question has been either restarted and completed, or cleared.

If a Restart is in operation or pending.
One of the following messages is displayed:
“CO SHOULD BE RESTARTED OR CLEARED”
“CO MIX-NUMBER SHOULD BE RESTARTED WHEN
EXISTING RESTART COMPLETE”.

The CO utility is not forced into “Restart mode” in this case. It is required to RESTART the job as
soon as possible after the existing restart is complete.

Table 6—1, Zip Failure Messages

2IP FAILURE DUE TO PROGRAM FILE NOT FOUND FOR program-name
71P FAILURE DUE T0 INTERPRETER FILE NOT FOUNC FOR program=name
Z1IP FAILURE DUE TO NO MEMORY FOR program=néme

7IF FAILURE DUE T0 NO USER DISK FOR program=name

ZIP FAILURE DUE 10O MIX FULL FOR programr=name

21P FAILURE DUE TO USER COUNT ERROK progranm=rare

2IP FAILURE DUE TO DUPLICATE PACK program~name

7IP FAILURE DUE TO INVALID LOAD RECGUEST program=name

7IP FAILURE DUE TO MCS ALREADY PRESENT procram=name

72IF FAILURE DUE TO DISK ERROR program=nane

ZIP FAILURE DUE T0O CODE FILE ERROR program=néme

7IP FAILURE DUE TO ILLEGAL DATA REGUEST program=name

71P FAILURE DUE TO REASON UNKNOWN program=name

COMPILER PASS DSted program=nane

COMPILER PASS DP'ed program~name
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RESERVED WORDS

All keywords used in initiating messages to CO are reserved words; that is, they cannot be used for file names
or other user-defined parts of the initiating message. A complete list of the reserved words is given in table
6-2.

Table 6—2. CO Reserved Words

MPL SOURCEOUT
coBoL WORKFILE
RPG PRINTOUT
RPGXREF NAME
OPTLIST MFID

SAVE FID

GO DEVICE
SYNTAX FILE.SIZE
SY FILESIZE
LIBRARY RECORD

LI BLOCK
PRINT RECORDS.BLOCK
MESSAGE MX

FILE RESTART
FI CLEAR
PATCHF ILE ALL
SOURCEIN
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ERROR MESSAGES

The printout file for CO may contain error messages from the CO utility itself. These are listed in table 6-
3, and are largely self-explanatory.

Teble 6--3. Error Messages from CO

ERROR
NG ERROR MESSAGE
1 First word in Initiating Message is not 3 valic disk or file
name.
2 Invalid object program name or compiler rame sprecified.
2 Warning = Compiler Pack Id. truncated to 7 characters.
4 No compiler specified.
5 Warning = Frogram Pack Id. truncated to 7 chérecters.
6 Warning = Program Id. truncated to 12 characters.
7 Reserved WHorc not found when expected.
8 FI/FILE not followed by one of PATCHFILE» SOLURCEIN,
SOURCEDOUT, WCORKFILE, PRINTCUT.
9 Reserved Worc used out of context-.
10 Warning =~ Compiler QOption already mocified ~ previous
mod. ignorede.
11 Warning = Print Option specified more than orcee.
12 Record size * Blocking factor > 65535, Block size set equal

to Record size.
13 MESSAGE not used by COBOL = Message Text ignored.
14 Warning - Message Text already processed = this
Message Text ignored.
15 This dollar option may not be Set/Reset via the
Compile Utility,
16 $SEGVENT file-name parameter not a valid file name.
17 CO.MASTER no Llonger on disk = jobt terminted.
18 Warning = $SEGMENT pack=id truncated to 7 characters.
19 Warning = $SEGMENT program=name truncated¢ to 12 characters.
20 $SEGSIZE parameter not numeric.
21 Modification not valid for SOURCEIN = modification ignored.

22 Warning = MESSAGE contains no valic dollar cardse.
23 Warning = $card not valid for this compiler.
24 Warning - Invatid %card in Message Text-.

25 Warning = PATCHFILE modifications already dore = these
mods ignorede.

26 Warning = PATCHFILE modifications incomplete.

27 Modificatior not valid for PATCHFILE = mocificetion
ignored.

28 Warning = No PATCHFILE modifications.

29 MFIC/FID modification already done for this file =
mrod ignored.

30 Pack name/File name in NAME specification invalid.

31 Pack name in NAME specification truncatecd to 7
characters.
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32

32
34
35
36
37

38

39
40
41
42
412
L4
45
46
47
48
49
50
51
52
532
54
55
56
57
58
59
60

61
62

63
64

66
67
68
69
70
71
72
73

T4
75

77
78

File name in NAME specification truncatec to 12
characters.

Pack name in MFID clause invalid.

Pack name in MFID clause truncated to 7 charzcters.

File name in FID clause invalid.

File name in FID clause truncated to 12 characters.
RECORD size of zero specifiec = mod ignored = cefault
usede.

DEVICE modification already done for this file = this
modification ignorede.

Specified Device Type invalid - default device type used.
FILESIZE already modified for this file = this mod ignored.
FILESIZE parameter not numerice.

BLOCK size slready modified = this w®mod. ignored.
RECORDS.BLOCK/BLOCK parameter not numerice.

RECORD pararmeter not numeric.

SOURCEIN modification already done = these mcds ignored.
Warning = SOURCEIN modification incomplete.

No SOURCEIN modifications.

SOURCEQUT modifications already done = these mcds ignored.
Warning - SOURCEQOUT modifications incomplete.

Warning = No SOURCEOUT modifications.

Specified RESTART mix*number not numeric.

Specified mix=-number out of range.

Cannot initiate another RESTART = previous RESTART incompleted
No CO with specified mix=number available for RESTART.
Null Initiating Message = no file CO.STARTUP = job terrinateds
Nested Macro Cali found.

Invalid file name in Macro Call.

Pack name in Macro Call truncated to 7 characters.

File name in Macro Call truncated to 12 characters.
Record size for card device > 96» RECORD and BLOCK size
set to 96. '

Fite CO.STARTUP empty = No Initiating Message = job
terminated.

Cannot run CO on this systems SYSTEM STATUS Communicate
not supported.

CO.MASTER not found = job terminated.

Compiler not zipped - errors in Initiating Message.
Specified CLEAR mix~“number not numerice.

Specified CLEAR mix=number out of range.

No CO's to RESTART/CLEAR - job terminatede.

No CO with specified mix=number zvaitable for Clearing.
SYSTEM STATUS Communicate failure = job terminated.
WORKFILE modification already done = this moc ignorede.
WORKFILE not followed by MFID = mod ignored.

Specified RESTART Line=number for listing not numerice.
specified Restart Line=nmber > 65535 = Line~=nusmber

set to 0.

RESTART mix=number not specified.

No parameter specified for CLEAR function.

Line="number parameter only valid for COBOL = ignored.
Illegal character encountered in Initiating Message.
Cannot continue compilation = Compilation Block
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initialized.

79 Non=input Device specified for PATCHFILE = mcd. ignored.
80 Non=input Device specifid for SOURCEIN = mod. ignored.
81 Macro file not found - <file-name>
82 Non=output Device specified for SOURCEOUT = moc¢ ignored.
83 BLOCK size for SOURCEOQUT is not a multiple of the
RECORD size-
B4 Specified BLOCK size for Tape Device too large = default
value used.
85 Specified RECORD size for Tape Device too large = default
used.
86 80 col card device RECUORD size > 80» RECCRD an¢ BLOCK
size set to 30.
87 96 col card device RECORD size > 96, RECORD anc BLOCK
size set to 56.
83 Warning = PRINTOUT modification alresady done = this
mod ignorede.
B9 Device specified for PRINTOUT not Printer Type = ignored.
90 PRINTOUT not followed by DEVICE - mod. icnored.
91 BLOCK size or Blocking~factor of zero specifiec = default
used.
92 SOURCEDUT FILESIZE specified as zero = mod. ignored = default
usede.
93 Specified PATCHFILE FILESIZE > 65525 = default value usece.
94 Specified SOURCEOUT filesize > 65535 = default value used.
95 Specified RECORD size > 65535 = defaLlt value used.
96 Specified BLOCK size or Blocking=Factor > 65535 = default
used.
97 When compiling MPL on Cumbernauld Support Systems» level
number required.
98 If 80 Col. card output device used» record truncation will
occur.
99 RECORD size already modified = this mod. ignored.
100 Macro file present but empty = <file=name>
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RESTARTING EXECUTING CO VERSIONS

Note that CO does not prevent restarting or clearing a currently-executing compilation. However, when the
original version of the compiler pass, that was executing when the RESTART was done, terminates and returns
to CO, CO will recognize that the block of information in the CO.MASTER file has been overwritten. The
message

“CANNOT CONTINUE COMPILATION-COMPILATION
BLOCK INITIALIZED”
is displayed and the job is terminated. This may result in problems such as the occurrence of duplicate files.
If an executing compilation is CLEARed, there is an added complication that any workfiles for that compilation
are removed.

Restarting or clearing any currently-executing compilation is therefore not advised.
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SECTION 7
NUMBERED SYSTEM SOFTWARE
OUTPUT MESSAGES

INTRODUCTION

The CMS software maintains a table of output messages used by the MCP, the interpreters, and other items
like the SORT intrinsic. Each of these messages is given a number called the “event number”. The event num-
ber is always displayed, enclosed in brackets, as part of the message.

This section lists each message in event number order.
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EVENTS # 1-9

Software Information

These are information indicating error conditions. If any action is required, other message(s) will follow imme:

diately.

Message format:

mix number/program-name <EVENT # > file-name peripheral function message ERROR WHILE IN verb

status.

The peripheral is given by the mnemonic for example, DK for disk. The function is INPUT or OUTPUT.
The message is given in the table below. The verb is OPEN, CLOSE, READ, WRITE, etc. The status gives

additional information such as the disk address for disk failures.
Examples:

12/PD < 46> MYDISK/SYSMEM DM OUTPUT TIMEOUT ERROR
... WHILE IN OPEN 0033

10/MYPROG < 2> FR203D DM READ PARITY ERROR
WHILE IN READ 14A5

EVENT MESSAGE POSSIBLE CAUSES

SUGGESTED ACTION

1 TAPE FORMAT Ending label on Lab~=
elled tape is missing
or invalid.

None. Program has
indicated it can
handle the error

quite a distance on
tape (exact Llength
depends upon unit);
For disks cylinder
specified could

not be used.

itself'
2 PARITY Hard parity error None. Frogram has indic=
<STATUS> found on this ated it can handle
devicee. the error itself.
<STATUS> shows disk se-
ctor address for disk
errors.
3 TIMEQUT For tape devicer no None. Program has
<STATUS> data was found for indicated it can

handle the error
itself.

<STATUS> shows disk
cylinder adiress for
cgisk errorse.

4 ADDRESS Sector could not be
<STATUS> found on disk (cyl~-

inder was found).
fither software has
indicated an invalid
sector or sector
address on disk is
corrupte.

None. Frogram has
indicated it can handle
the error itself.
<STATUS> shows disk
sector address for

disk errorse.
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EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION

5 REWIND Problem encount~ Retry the programe.
ered on tape re-
wind.
6 DESCRIPTOR Identifies 1/0 error None. Program has
that is not PARITY, indicated it can
TIMEQUT, ADDRESS or handle the error
REWIND. itself.
7 NON=F ILE It is possible for Run SQ utility and
FULL ON all entries in avail- then retry the progranm.
MFID able table (non-fite

directory) to be in
use. If a file then
releases its disk
space it may not be
possible to enter it
in the non=file
directory. Disk is
checkerboarded.

8 DEVICE LOCKED A non disk device Nonee
is closed with locke.
9 DEVICE NOT An attempt is made to Nonea
PURGED close purge a write
disable magnetic tape
drive.
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EVENTS # 10-19

Software Suspensions

When a program that is running encounters a condition that prevents it from continuing, MCP will suspend
the program and inform the operator as to the reason for the suspension. When the condition is cleared, MCP
will normally allow program to continue running. If program does not continue automatically then the operator
should issue a “GO” command (see “GO” intrinsic) to the program.

Message formats:

mix number/program-name <EVENT #> WAITING file-name device message

Examples:

10/LIST <17> WAITING UNLAB LISTPRT AP NO FILE
10/COPY <17> WAITING TL REEL 001 AT NO FILE
02/NGDO03 <12> WAITING FILE 255 NO USER DISK
05/MPL.SEG <10> WAITING CARDFL DF NO FILE

EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACT ION
10 NO FILE Disk or tape file Check for correct
this program needs disk or tape’
to use cannot be Supply program with
found. backup copy of file
requested:
Prograr will continue
when file is supplied.
11 DUPLICATE While attempting Normally remove with
FILE to place a certain RM the existing file
file on disks program from disk. Progranm
has discovered a file will continue. If
Wwith the same name in doubt refer to
already exists on program instruct="
disk. Program halts» jons .
as 2 files with same
name cannot resice on
one diske
112 NO USER There is no more With KAs» analyze
DISK available space amount of available
on disk; or space space remaining.
available is If disk is filled
insufficient to remove with RM any
hold fitle this unnecessary files
program is attempt- and program will
ing to write’; or cont inue’
disk is "checker=- or
{(cont’d) boar ded™.
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kVENT MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

NO USER DISK (cont'd)

If disk is filled and
a dual=pack file is
desireds» assign
different disk to this
program (see AD
intrinsic)’; or

if disk is checker=
toarced use SQ ut=-
ility to consolidate
disk spaces then re=
execute program that
encountered susbension.

When the disk was
initialized the disk
directory was const~
ructed to contain a
fixed number of file
names. The directory
has now reached its
capacitye.

Remove with RM any
unnecessary files and
prograr will continue;
or DS the suspended
prograr. Feplace disk
with another disk
having sufficient dir -
ectory spacer and re-
execute the program.

13 DIRECTORY
FULL
14 DEVICE

NOT AVAILABLE

Output device that
program needs in order
to.continue processing
is either unavailable
or not ready.

RY required device;
or assign progranm

to alternate device
(see AD intrinsic).

15 FORMS
REQUIRED

Program is waiting

for operator to insert
correct forms into the
outout device before
it will continue pro-
cessinge.

Insert correct forms
into output device.
Then use "AD™ intrinsic
to assign device to |
programr (see AD intrin-
sic)e.

16 GENERATION
NUMBER
MISMATCH

While opening an old
indexed filesr a dis-
crepancy has been
found between the
gener ation number
fields of the keyfile
and the data file
The operating system
will cancel the
suspension when the
discrepancy no longer
exists.
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VENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
17 NO FILE Progr am needs a RY required device;
device that is either or allow program
unavailables busy» currently using the
or not readye. device to go to &nd
of Job and suspended
program will then aut-
omatically be able to
use device;
18 DUPLICATE 2 or more disks Check for correct
FILE {(or tapes) having disk or tape.
the same names have Replace (or relabel)
been found on=line. one of the duplicatese.
Only one disk (or
tape) of a given
name may be on=line
at a time.
19 FILE IN USE The specified file Wait until the

cannot be opened
tecause it has already
teen opened by the
maximum number of
users allowed for the
desired move i.e€.
input /output .

file is not in use.
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EVENTS # 20-40
INVALID REQUEST ON CLASS A OR B COMMUNICATE TO MCP

These messages normally indicate program errors. Program in error should be DS’ed or DP’ed (see DS and
DP intrinsics), if necessary. Then operator should attempt to run the program again. If the same error is encoun-

tered, request technical assistance.

Message format:

mix number/program-name <EVENT#> CANNOT verb text parameter

EVENT

MESSAGE

POSSIBLE CAUSES SUGGESTED ACTION

20

(NULL)

Itlegal verb.

21

NOT FIB

Byte 1 of Priority A

or B communicate sh-
ould contain Data Seg-
ment Table Index of 3
File Information

Block. Data Segment
Table does not contain
Fite Information Block.

22

FILE LOST

The medium wh ich None
contained the file

has been illegally
physically removed

when it was still

required (e.g. half

close).

23

ATTRIBUTE
MISMATCH

Each class A
communicate 1is checked
against the files
attributes. Attribute
includes such things
as devices myusesr

access mode etc. This
message indicates
failure on this check
e«.J. read on an output
iles» start on a ron-
disk files write cn a

et s e

closed file etc.

24

BA) SEQUENCE

Prior ity A error
may be noted when
OPENELC I/70 with
Sequent ial Access
le REWRITE was not
immediately pre-
ceded by success~
ful READ.
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VENT

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

2+ CVERWRITE was
immediately oprec-
eded by OPEN or
START communicat €.
3. CVERWRITE or
REWRITE was preced-
ed by condit ional
READ which failed.

25

3 A) WORK
AREA

Work Area Segment
specifiecd within
File Information
Block cannot be
useds because it
either indicates FIB
segment or it is Read
Only segment = yet
communicate requests
data transfer to
that segment.

26

ILLEGAL KEY

**NOQN=RESIDENT

Key requested on
Priority A comm-
unicate for a disk
Wwas equal to zero.

CCMMI N CATE HANDLER®»

27

DEVICE NOT
ON SYSTEM

There is no device
of tne regquirec
kind on the system.

29

DUAL PACK
MISMATCH

The two parts cf a
dual pack file have
been found to be
inconsistent.

30

ALREADY OPEN

Communicat e requested
an CPEN on already
openec file.

31

ALRZADY
CLOSED

Communicat € requested
a CLCSE of already
closed file.

32

3A) ADVERB

Adverb to OPEN was
determined to be
illegal for any

use of the follow-
ing 2

1. MYUSE equal to "0O"
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EVENT

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

2. FYUSE incompat ible
Wwith cevice (fcr exanm-
ples 170 for LP).

3. Access moce Random
for non-disk device.
4. Access mode nrot
equal to Sequential

or Randome.

32

BA) B8LOCK CR
RECORD SI ZE

fecor ¢ ancd/or Blcck
Size been det ermined
to be incompatible

or illegal for any

of follcewing reasons:
le Buffer or Record
length equal tc zero
for new disk or tarce
filese

2. Fecord lergth ex-
ceeds physical Block
s iz e.

3. Buffer length not
an integer multiple of
Recorc length.

Le FPB or LFH puffer
length not multiple of
180 if olc file is
opened Wwith specified
Buffer length cther
than zero.

S« DFH Buffer length
not multiple of FPB
Buffer Llength if cld
file is opened with
specified Buffer
Lengthe.
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POSSIBLE CAUSES SUGGESTED ACTION

34

BAD FILE
SIZE

Maximum file size
exceeds 1048560 or
65535 if single area
Filee.

35

BAD NUMBER
0F BUFFERS

Number of buffers
specified exceeds
16.

36

BAD DEVICE

Device requested
not supported by
CMS. Device code

is illegal-.

37

BAD FILE
TYPE

1. An OPEN has been
requested on "SYSMEM”
file by unprivileged
user programe.

2. Unprivileged user
program requested a
CLOSE with Lock or
Purge of file with
SYSMEM VMFILE or
Firmware File Type.

38

PROTECTION
ERROR

Priviteged user
attempted to CLOSE
with Lock or Purge
a VMFILE or Firm-
ware file white the
file was still in
USee

39

BAD FILE-
NAME

OPEN or CLOSE has
detected an illegal
special character
imbedded in file-
name .

40

BAD KEYSIZE

During OPEN of a new
index file, MCP has
discovered in File
Parameter Block (FPB)
a key length of zero
or one that exceeds
28 bytese.




EVENTS # 41-49

Fatal Device Errors

These messages indicate fatal hardware errors. The program encountering the error should be DS’ed or DP’ed
(see DS and DP intrinsics) if necessary. Then the operator should attempt to run program again. If the same

error is encountered the media (disks, tapes, etc) involved should not be used further until field engineering
has been notified and media has been checked.

Message format:

mix number/program-name <EVENT#> file-name peripheral function message ERROR WHILE IN verb sta-

tus

The format of these messages is the same as the format for event numbers 1-9.

EVENT

MESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

41

BA) LEVEL
NUMBER

The irplementatiaon
number in a keyfile
KFFB is greater
than tn is
implementat ion.

42

DISK LOCKEEL

Disk wr it e errcr
occurrec at file
close time. This
could be either
while writ ing last
block » or upcating
Disk File Header
or available taple.

43

EN) OF TAPE

Unexpected end of
tape encount er ede.

44

TAPEL F ORMAT

Encing label or
labelled tape is
missing or invalid.

45

PARITY
<STATUS>

Har ¢ priority error
discovered on devicee.
<STATUS> shows disk
sector address for
disk errorse

Le

TIM:0OUT
<STATUS >

For tape devices no
data was found faor
quite a cistance

on tape (exact Llergth
depends upon unit);
For disks cy linder
specified coulc not
be founce.

<STATUS > shows disk
cy lincer address for
disk errorse
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Lvsm

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

47

ADDRESS
<STATUS>

Sector could not be
found on disk (cyl~
inder was found).
Either Software

has indicated invalid

sector or sector
address or disk is
corrupt,

<STATUS> shows disk
sector address for
disk errorse.

48

REWIND

Problems encount~=
ered on rewinding
a tapee.

49

DESCRIPTOR

Identifies I/0 error
that is not PARITY,
ADDRESS» or REWIND.
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EVENTS # 50-69

Load Failures

These messages indicate that the MCP failed to begin the processing of a particular program for some reason.
Operator should correct the condition that caused the load failure and then try running the program again.

Message format:
[EVENT#] LOAD FAILURE message

Examples:

[53] LOAD FAILURE NO USER DISK
[51] LOAD FAILURE PROGRAM NOT FOUND

any additional prog-
rams of this Priority
Class at the moment;

or program presently
running Wwill not

permit any other pro-
grams to enter the mix.

EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
50 DISK NOT Specified disk is Check for correct
FOUND not on=line or disk;
readye. RY disk if not ready
51 PROGRAM NOT Specified file Check input and re-input
FOUND was not found if necessary;
on disk. Check for correct diske.
52 FULL MIX System cannot accept Allow one program to

come to End of Job
(E0J). Then begin
required program again;
or DS unwanted prog-
ram(s), if applicable.
Then begin required
program againe.

53 NO USER There is not enough
DISK room on disk for
this program's
Virtual Memory file.

Remove with RM any
unnecessary files>

(VMFILE).
54 INTERPRETER For B 90:
NOT FOUND —
COBOLINT or BILINTERP Supplys, with COPY, the
were not found on sys= missing interpreters
tem disk or have bhe- from backup medium;?
come corrupted. Replace, with COPY,
the corrupted inter-
preters from backup
(cont'd) mediums;
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VENT MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

INTERPRETER NOT
FOUND (cont'd)

For B 800:

MCP may be corrupted;
program operator is
attempting to run

may be corrupted.

Replaces with COPY,
corrupted MCP from
tackup medium;

Repl ace» with COPY>»
corrupted progranm
with backup medium;

55 USER COUNT

if no other prograns
are in the mix e.ge.SQ

Too many programs Wait until one or
ERROR are trying to use more programns goes
a file« Limit is to ECJ. Then try
seven. againe.
56 CODE FILE Data file name was Check input and re-
ERROR mistaken for program enter.
names and an attempt
was made to run the
file instead of a
programe.
57 INVALID LOAD Typing error- Check input and
REQUEST (EX: too many char- re-enter.
acters in progranm
name)d.
58 INSUFFICIENT There is not enough Request technical
MEMORY room in memory (to assistance.
hold this proram's
Task Control Block
and Program Control
Block).
59 MCS ALREADY Only one MCS may be None.
PRESENT in the mix.
60 DUPLICATE 2 or more disks with Re=name one of the
PACK the same name are disks with RL3 check
currently on=-line» for correct diske.
and this system does
not permit thise.
61 NULL MIX Specified program Wait until all
REQUIRED may be run only proarams go to EO0J

before running this
programe.
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EVENT

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

62

ILLEGAL DATA
COMM LOAD
REQUEST

An NDL task can be
loacec cnly as part

of the data comm
loading sequence. Any
other attempt to lcad
an NDL task 1i1s failede.

DISK ERROR

There nas been an
irrecoverable disk
error while attempting
to load a programe.

64

UTILITY BUSY

The operator has tried
to init iate a super-
utility functicn
while another is in
the mixe

Wait until the
first function
end s.

65

INSUFFICIENT
REA) STORE

The prograr rur
structure canncot be
construct ec ir the
amount of rencry
specif ied in the real
store fielc of the

EX command.

66

DUAL ALPHABET
NOT SUPPORTED

The program recuires
interpr et er ard MCP
facilities tc support
cual alprabet cr
reverse escarement

and the current system
does not.
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EVENTS # 70-99

System Errors

These messages indicate system errors. The program encountering the error should be DS’ed or DP’ed (see
DS and DP intrinsics) if necessary. Then the operator should attempt to run the program again. If the same
error is encountered, technical assistance should be requested.

Message format:

mix number/program-name <EVENT# > SLICE# message

than recorc¢ sizea

EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
70 SEGMENT QuT Segment number ex-~
0F RANGE ceeds number of
segments declared
in the programe.
71 SEGMENT SIZE Offset and length
ERROR value exceeds
declared size of
Segment.

72 STACK OVERFLOW Amount of Control Use MODIFY utility to
Stack requested dur~ increase control stack
ing @ run has exceed=~ size of program, and
ed declared Stack rerun programe.
Size.

73 STACK Designated code

UNDERFLOW has attempted to
retrieve more
information from
Control Stack than
is presente.

74 I NSUFFICIENY The program has

‘REAL STORE attempted to exceed
the memory size
specified at load
time in the real-
store f ielde

75 PROGRAM TCC The program has

LARGE attempted to exceed
the physical memory
sizee.

€0 BA) KEY The offset of key

POSITION pos it ion is mrore




EVENTS # 100-169

Program Errors

These messages indicate program errors. The program in error should be DP’ed (see DP intrinsics) if necessary.

The source program, object program, dumpfile produced by DP,

and any data files used by this program

should be saved. The operator should try to run the program again. If the same error is encountered, request
technical assistance, and supply all relevant data saved to the technician.

Message format:

mix number/program-name <EVENT> SOURCE REFERENCING program segment # segment address pro-
gram counter address message

Examples:

03/MYPROG < 121> 0 SEGMENT 0 ADDRESS
15 SUBSTRING ERROR

04/PROGB < 140> 2639 SEGMENT 18 ADDRESS
436 CODE FILE ERROR

EVENT

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

*ALL INTERPRETERS*

100

COMMUNICATE
ERROR

MCP returned 3803 in
Byte 0 of Fetch Mess~-
age on a communicate.

101

COMMUNICATE
EO0OF ERROR

MCP returned an End
of File indication

in Fetch message

(320 20 003d) and the
user has not specif-
ied any action if EOF
oCCurse

102

COMMUNICATE
I/0 ERROR

MCP returned 1/0 error
indication in Fetch
message (2320 30 00a)

and the user has not
specified any action

to take if error octcurse

103

SEGMENT NUMBER
ERROR

Interpreter detected
an invalid code on
data segment numbere.

104

WRITE ERROR

Interpreter has detect™
ed attempt to WRITE
into a Read=Only
Segment or literal.
Code file has become
corrupt or an error
exists in compiler

or interpretere.
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VEMNT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
105 SEGMENT Interpreters in cal-

BOUNDARY culating an address,

VIOLATION has discovered that

the address of the
data or code is out
of range. Code file
has become corrupt
or an error exists
in compiler or
interpreter.

** INTERPRETER for MPLIIw=»

110 INVALID OP

Code file has become
corrurt or error exists
in MPLII compiler or
interpreter.

DESCRIPTOR
ACCESS CODE

115

Program tried to store
the fetch value to a3
non-character field» or
to convert to a non-
character field» or

to store to a self~
relative descriptor,

or an error in the
SETMAME procedures or

a decimal add error-

SEGMENT SIZE
ERROR

116

Segment length is
too tong or is set
while segment is
in core.

117 ADDRESS ERROR

SETNAME extent error;
identifier has become
out of scope

MES SAGE
REFERENCE
ERROR

118

Message reference
field not divisible
by 4#» or illegal
access to message
reference space.

STRING STORAGE
ERROR

119

Illegal destinat=
ion in store string
instructione.

120 REMAP ERROR

Program tried to remap
a bit descriptor.




EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
121 SUBSTRING Attempt made to sub-
ERROR string into non=char~-
acter area.

122 INDEX ERROR Program tried to
index a self-relative
descriptors or to bit
index a self-relative
descriptor .

123 EXIT ERROR Local data returned
from a function.

124 CPA ERROR Error in communicate
parameter areat® for
exampler, message ref-
erenced expecteds» or
size of character
field at least 3
bytes expected.

125 DIVIDE ERROR Divide by zero
attempted.

126 2IP ERROR Error returned after
ZIP (not used on B?0)

127 BIT DESCRIF- Bit field overlaps

TOR ERRQOR more than one tyte
boundary.

128 FPR ERROR Error in file para-
meter block encount=
ered - suhfield of a
nOn‘F.P.B- segment
requested.

129 CONTROL STACK Control Stack over-

ERROR flow or underflowe.

130 DATA STACK Ittegal descriptor

FRROR encountered.
131 DECLARATION Size of character
MODE ERROR field greater than
255.
132 DATA STRUCTURE Insufficient room for
ERRIOR structure nesting or
size of character
field greater than 255»
or insufficient room
2015228
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EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
DATA STRUCTURE for array bound evat-=-
ERROR (cont'd) uations, or non=char-
acter descriptor enc~
ountered when charact=
er descriptor expect-
ed.
*«] NTERPRETER for COBOL and RPGw«x
140 INALID S=Q0FP Invalic S=0p=Ccde. Same as event 1412
cCocz Code file is corrupt
~or error exists in
CCBLL /RPG compiler
or interpreter.
141 INVALID CCPX - Invalid COPX = greater Same as event 1412
GREATER THAN than size of COP table.
SIZE OF CCP Code file corrupt cr
TABLE error in COBOL/RPG com=~
piler or interpretera.
142 ALP4ANUMERIC Alphanumrmeric field Same as event 142
FIE.D TYPE ANOT type rot 8=bit un-
B=BIT UNSIGMD signec. Code file
corrupt or errcr
in COBOL/RPG ccm=
piler or interpreter.
143 I NVALID EDIT dInvalid EDIT micro Re=run program from
MICRO OPERATOR Cperator. Code file dackup copy. If still
corrupt or errcar in in errors, request
COEBCL /RPG conpiler technical assistancee.
CCBLL/RPG compiler
or interpreter.
144 I NLINE EDIT Inline EDIT MASK Same as event 1412
MASK NOT not correctly ter-
CORRECTLY minted. Coce file
TERMI NATED corrupt or errcr in
CCBCL/RPG conmpiler
or interpretere
145 EXAMINE SOURCE EXAMINE source field Same as event 142
FIELD ERRCH error. Code file
corrupt or errcr in
COBCL/RPG .compiler
or interpretere.
146 E XAMI NE EXAMINE parameter Same as event 1412
PARAMETER FIELD field not 8=bit
NOT 8-BIT unsigned character.
UNSIGNED » ONE Code file corrupt or
CHARACTER error in COBOL/RPG
compiler or inter-
preter.
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EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
147 EXAMI NE EXAMINE control pyte Same a event 141
CONTROL BYTE error. Code file ccrr=
ERROR upt or error irn COBOL/
RPG cempiler cr irter-
preter.
148 C OMPARE F CFk CCMPARE for CLASS- Same as event 142
CLASS-CLASS CLASS anc FIELD type
AN) FIELD TYPE incompat ible. Code
INCOMPATIBLE file corrupt cr error
in CCOEOL/RPG compiler
or interpreter.
149 SUBSCRIPTEL CR Coce file ccrrupt or
I NDEXED error in COBCL/RPG
SUBSCRIPT CR compiler or interp-
INDEX retere.
150 INDEXED/ The array has more
SUBSCRI PTED than three subscripts
VARIABLE IS or incexese.
I NDZXED/
SUBSCRIPTED
BY MORE THAN
3 VARIABLES
151 FETCH
COMMUNI CATE
REZSPONSE FIZLD
NOT OF LENGTH
3 BYTES
152 I NVALID EXAMINE
SPECIFICATICN
160 PERTORM STACK Indicates toc many The size of the perform
"OVERFL OW PZ RFORMS without a stack may be increased
return for the >y the MJIDIFY cutility»
Perform Stack spec- using the CINTROL.STACK
if ied at ccmgpile option to change the
time (if not sgec- PPB {(see section 4).
if ied then the de-
fault value was used).
If this ¢id rnot
result from a pregram~
ming errors the
Perform Stack shculd
be incr eased.
1€1 NON-POSITIVE Subscripts Rust bpe
OVERFL OW pos it iv e.
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EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
162 ARRAY BOUNC Subscripts outside
VIOLATI ON upper bounc cf
CCCURS Clause.
164 TRANSLATI ON
SOURCE ERRCR
166 INVALID SIGN
coe
167 I /70 ERROR Invalid read/write
to a fileeo
168 SORT OR MERGE An error has been
ERROR encountered in
SCRYT or MERGE.
169 ZIP FAILURE Zip to another

task has failed.
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EVENTS # 170-199
SORT Exception Events

Any of these output messages may be displayed while SORT and SORTINTRINS are running. For reporting
SORT errors: all SORT errors should be accompanied by either the Sort Spec or the COBOL program that
requested SORTINTRINS, as well as the input file(s). Since SORTINTRINS is a machine-dependent program,
the method of getting a dump may vary. To get a program dump on the B 80: rerun the program with “GT”
on. This will cause SORTINTRINS to dump its run structure on the console printer.

Message format:

mix number/program-name <EVENT# > message

EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
170 DUPLICATE Dnly for Keyfile If duplicates are
RECORD record creation. Another desired» specify
number record in file has "DUPLICATES™ in
same key 3as this input.
record.
171 ILLEGAL INDEX Only for keyfile None.
KEY IN RECORD creation. Either
record number the Key field is
all binary 0 or
has one or more bytes
Wwith hex FF. This
record will not be
referenced from the
keyfilee
172 RECORDS LOST Probably indicates an See introductory
OR GAINED BY error in SORTINTRINS. paragrasph concerning
SORT=MERGE errors.
173 number Normal message tells None.
DUPLICATE the opertor the total
RECORDS number of records
that havye dyplicates.
(See Event 170).
174 number RECORDS Normal message tells None «
CONTAINING operator total numbher
INVALID INDEX of records Wwith in-
KEYS valid index keys. (See
Event 171 for further
information).
175 number Records with hex FF None.
RECORDS in every byte position
DELETED Wwill be deleted by
SORT. Informs operator
how many records were
deleted.
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QUTPUT FILE
NOT CREATED

may indicate corrupt
SORT or SORTINTRINS
programs.

EVENT MESSAGE POSSIBLE CAUSES ‘ SUGGESTED ACTION
176 number Normal message for None.
RECORDS MERGE only. Tells op-
MERGED erator total number
of records merged
from atl filese.
177 number FILES Normal message for None.
MERGED MERGE ontly. Tells
total number of files
merged. Should be
same as number of
files requested in
the Sort Specs.
178 SORT=MERGE SORTINTRINS was DSted:’ See introductory

paragraph concerning
SCRYT errors.

utility. SORT succ-
essful .

179 SORT~MERGE Early termination due
ABNORMAL to errors.
EOQJ
180 SORT=MERGE Error in SORTINTRINS See introductory
SOF TWARE paragraph concern-
ERRfR ing SORT errors.
181 number Only for keyfile- None.
RECORDS tagfile creation.
REFERENCED Tetls number of ent-
BY KEYFILE" ries of keyfile/s
TAGFILE tagfile.
182 NO INITIAT- SORT INTRINSIC requir= None.
ING MESSAGE es a properly coded
Initiating Message.
This shoutd be prop-
erly formatted by
SORT or Sorts wWwithin
programming languages
such as COBOL. Probab~-
ly indicates an att-
empt to execute SORT
INTRINS directtiy.
183 number Normal message tells None.
RECORDS number of records
SORTED sorted by the SORT
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"EVENT MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
184 FILE ERROR The <number> means: See introductory
<number> ON 1. EOF on output file paragrzph concern=
SORT=MERGE 2. PARITY on Input ing SOKT errors.
FILE file- File
name 3. EOF on Sort Work=-
file
4, Bad Disk Address
S« SORT workfile Error
6. Input File Error
7. ODutput File Error
Except for 2, this
probably indicates
error in SORTINTRINS.
185 UNORDERED Files to be merged SCRT files for order.
MERGE INPUT were found not to be Then retry.
MERGE FILE increasing/decreasing
filename key value. Either the
file is incorrect or
the key position has
been incorrectly spe~
cified.
186 TOO MANY REC~- Machine=dependent See introductory
ORDS FOR SORT= limitations paragraph concerning
MERGE SORT errors.
187 DUPLICATE Was not specified Specify DUPL ICATES
RECORDS = and duplicates exist. in input.
KEYFILE NOT The keyfite will not
BUILT be built anrd this
message will be
displayed.
188 INIT MESSAGE Initiating message See introductory
INVALID to the SORTINTRINS paragraph concerning
is not in proper SORT errorse.
format. This could
possibly be caused
by a fault in the
program that zipped
the SORTINTRINS.
189 SORT=MERGE Informs the operator None.
INITIATED which program used
FROM mix the SORT intrinsice
number/prog-
ram=name
2015228
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, SECTION 8
B 90 DEPENDENT SYSTEM SOFTWARE

INTRODUCTION

This secti(_)n covers those items in the CMS software which are operationally different on the B 90 series from
other CMS implementations. These differences are mainly a result of the different hardware features involved.
The software covered includes:

Powering the B 90 on and off.

The B 90 CMS disk “bootstrap” feature.
Stand-slone utilities, operating without MCP control.
Loading the MCP.

Particular features of the B 90 MCP.

Taking memory (system) dumps

Utilities released only for B 90 systems.

B 90 system errors and symptoms.

POWER ON

Ensure no disks or cassettes are in the system (failure to do this may result in subsequent media corruption).

Turn the system power on. It is then under the control of ROM which performs a mini-test of critical machine
components to verify it is capable of starting. The successful completion of this test is verified by the PK lights
lighting and then turning off sequentially, with PK1 and PK2 remaining lit.

PK1 permits the loading of a cassette into the system. Some examples of cassettes to load would be (1)
AE 500 firmware to cause the B 90 to perform as an AE 500, or (2) ACSYS SLS5 emulator firmware cassettes
to cause the B 90 to process Series L cassette programs on disk. B 90 cassette loads are not used in CMS.

PK2 permits the loading of information from a disk into the system. Some examples of disks to load would
be (1) ACSYS (SL5 emulator) firmware disks, or (2) CMS disks to cause the B 90 to load CMS firmware.

Load the CMS disk in any available disk drive.

A mini-disk is considered loaded immediately the drive unit door is closed, and the blue indicator is lit (disk
properly inserted and up to speed). For MCP control the disk must be write-enabled (red indicator lit).

For cartridge disk, wait about 20 seconds for the cartridge to come up to speed (you hear a click as the heads
access the disk). Ideally they should be run initially for a few minutes before use to achieve correct running
temperature. For MCP .control the disk must be write-enabled.

For fixed disk, wait until the 'READY’ half of the “BUSY/READY” button is on.

Depress PK2 to enter CMS Bootstrap Mode (see below). The various states, including Initial State and Boot-
strap Mode, are shown in figure 8-1.

Possible errors in power-on sequence are given below, System Load Errors.
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POWER ON, OR

DEPRESS LOAD ENABLE BUTTON

|

PO
FUNCTION

INITIAL STATE <
PK1 PK2
CoeTE ACTIVATE DISK
BOOTSTRAP BOOTSTRAP
IN ROM IN ROM
(NOT USED
BY CMS)
ACSYS cMs
DISK DISK

SEE - PRESENT PRESENT

ACSYS <

DOCUMENTATION
PO SYSTEM
DISK CMS BOOTSTRAP MODE

PK3 PK4 PK5 PK6
I WS
OR FUNCTION
FATAL
ERRORS
McP
WARMSTART MEMORY LOAD
DUMP
MSMS.EY TO STAND—ALONE
DISK
TO UTILITIES
CASSETTE (SAU)

Figure 8—1. B 90 Coldstart and Warmstart




CMS BOOTSTRAP MODE

From the Initial State, depression of PK2 initiates a ROM load routine which searches through all present
disks until it finds the bootstrap code.

Successful load of CMS bootstrap: PK3 through PK6 will be lit, to provide the following facilities:
PK3 - warmstart MCPX
PK4 - dump contents of memory to cassette.
PK5 - dump contents of memory to disk.
PK6 - enter stand-alone utilities (SAU).

Note:

The search for a bootstrap code proceeds as follows:
bottom drive of highest-channel disk unit
top drive of highest-channel disk unit

bottom drive of lowest-channel disk unit
top drive of lowest-channel disk unit
and stops at the first bootstrap, whether a CMS bootstrap or ACSYS bootstrap. For example, if there is one
cabinet with two cartridges, DKA and DKB, then DKB will be searched first. If there is more than one disk
cabinet, you can find the channel address from the field engineer.

A Note on Forcing System Initialization

When the system hangs (that is, it is not performing any functions or responding to any input from an
operator, but has not returned to the initial state), it is necessary to force the system to initialize.

This is done by depressing the Load Enable button in the main cabinet. Never switch the cabinet off, or un-
load disks or cassettes in use, as this can cause media corruption of various kinds.

If the correct procedure is followed, then although disk or cassette files may be only partially created or up-
dated, the system when recovered should be still able to access the media.
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STAND ALONE UTILITIES

The SAU process has the necessary functions to prepare a disk for use on the B 90. This process is used
to initially transfer system software (MCP, interpreters, compilers and utilities) to a new disk at a new installa-
tion, or to install a new level of MCP at an existing installation. It is also used to condition new disks (IN
Initialize) or recondition (RF reformat) existing disks for copying on the B 90.

The SAU functions are brought into memory from disk and operate independent of the MCP.

Loading Stand-Alone Ultilities

The system must be in the CMS Bootstrap state. If the system is in the initial state, depress PK2 to get to
CMS Bootstrap State (PKs 3 through 6 lit).

Depress PK6. System will search disk (from which bootstrap was loaded) for a file called SAU.

If this disk does not contain SAU, then any disks (containing bootstrap files) located on a lower channel will
also be searched. For each disk you must depress PK6 until search is complete.

(For failures in search see below System Load Errors).

Verify by a printed message that the SAU has been loaded into memory from disk.
STAND-ALONE UTILITY
VERSION n.nn.nn
REQUEST “HELP” FOR FUNCTION SUMMARY
FUNCTION

Functions Available
initialize a disk: IN
reformat a disk to the initial state: RF disk-name
load files to disk from cassette: LD disk-name FROM cassette-name
copy files from disk to disk: COPY disk-name/file-name TO disk-name/file-name
remove disk files: RM disk-name/file-name
list the disk files and their sizes: LS disk-name/file-name
relabel a disk: RL disk-name
list status of drives: OL
warmstart the MCP: WS
initialize a disk for MTR use: FE (field engineers’ use)
terminate stand-alone utility execution: PO
change file-name on disk: CH disk-name/file-name TO disk-name/file-name
clean BSM disk drive read/write heads: CLEAN
compare files on disks: COMPARE disk-name/file-name WITH disk-name/file-name
print disk directories: PDX
duplicate BSMII: DISCOPY drive TO drive

When the Stand-Alone Ultilities are running, only the ON light is lit. Each of the utilities is initiated by a
command on the Alpha Keyboard. Only one utility may run at a time and keyboard input is valid only when
no utility is running. Keyboard input entered while a utility is running will be lost except for the first four char-
acters. The reset key will clear all keyboard input since the last OCK key, and any OCK key will terminate
keyboard input. :
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Common SAU Output Messages

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

FUNCTION ABORTED

Har dware errore.

If this message is
preceded by another
message then follow
that messager else
notify field eng-
ineer.

Dxy DEVICE CRROR
DEVICE INOPERABLE

Specifiec drive was
accidentally made
Not Ready; or crive
unit malfunctior.

Ready drive; or
notify field engineesra.

Dxy DEVICE ERROR
OFF CYLINDER

Drive unit malfunc-
tione.

Nofity field engineer.

Dxy JDEVICE ERROR
WRITE INHIBITED

Cisk in specified
crive has its wurite
lockout incicator
Set.

Ensure that the HWrite
Lockout Hole (BSMD)
is coveredr or for
cartridge = the Hrite
Lockout Plug is flush
with sur face of
cartridgee.

Dxy DEVICE ERROR
SEEK TIMEOQOUT

Drive unit malfunct-
ion

Notify field engineere.

Dxy DEVICE ERROR
CONTROLLER PROBLEM

Drive unit malfunct-
tion

Notify field engineere.

FUNCTION

Prompt to request 0Op-
erator to enter next
desired funct icne

Enter next functions
or "HELP"™ to display
{ist of functionse.

Note:

x identifies type of disk

(M = BSMD, F = FIXED, K = CARTRIDGE, 5 = BSMDII)

y identifies unit

(A, B, C, etc.)

Disk 1/0O Errors during SAU

These errors are identified by the messages:
O/P ERROR, I/P ERROR, <unit> DIRECTORY I/O
ERROR, <unit> DEVICE ERROR

which may be encountered while running the Stand Alone Utilities.

Disk I/O errors indicate a failure to read from (I/P error) or write (O/P error) disk. Such problems should
not be allowed to persist on a disk which is to be used to store important information, especially where the
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disk is to be used as a systems disk. Therefore an explanation or fix is required before the drive and disk can
be considered acceptable for live use. Even if the Stand Alone Utility continues to run satisfactorily, there may
be some form of disk corruption. After any of these errors, the media involved should be checked for any cor-
ruption which might cause future system problems (for example, the CHECK.DISK, KA, or DA utilities under
MCP control).

A Note On Dual Pack Files

A ““dual pack file” is a file which resides on two separate disks or logically identified disks (for example,
DFA and DFB).

A dual pack file consists of:
A disk file header on each of the two disks.
At least one and at most sixteen file areas, each of which may be allocated on either disk.

Both parts have the same file name.
Under MCP control, the file may be opened only if both parts are present.
Each file header contains a reference (the pack-id) to the other disk.

Therefore if for any reason one part of the dual pack file is lost, or if the pack-id of one of the disk volumes
is changed, the file will be inaccessible under MCP control.

Therefore caution must be exercised when using SAU to initialize, reformat, or relabel any disk containing
part of a dual pack file. Dual pack files may be located with the LS function.

In addition to the file-name and area occupied, the LS function will give, for each dual pack file, and overflow
pack-id and the total overflow area.

If one part of a dual pack file is lost for any reason, the SAU RM function may be used to remove the
remaining part.

The terms “master file” and “overflow file” are sometimes used to distinguish the two parts of a dual pack
file, however it should be borne in mind that either part of the file may be regarded as the master file. In
this section the term “master” file is used to indicate the part of the file mentioned in a COPY or RM com-
mand.



CH (Change disk file name)

This function allows the operator to change the name of disk files.

Format:

file=name
CH disk-name/ or
group-name

Examples:

file-name

TO disk-name/ or

group-name

To change a file AR030 on a disk ARDISK to PR030X:
CH ARDISK/AR030 TO ARDISK/PR030X

To change a group of files starting with GL on a disk GLDISK to

CH GLDISK/GL= TO GLDISK/AP=

Output Messages:

a graup starting with AP:

illegal character

MESSAGE POSSIBLE CAUSE SUGGcZSTZID ACTIGN
file=name CHANGED function successful none

T0 file=name

file-name NOT CHANGED file=name or group= Check i1nput and
ILLEGAL FILE-ID name contains an re~enter

file=name NOT CHANGED
0/P LENGTH OVERFLOW

The resulting file-
name is longer than
12 characters
(possibly during a
group change)

Check the group=-name
and re=-input

file=name NOT CHANGED
U/P LENGTH UNDERFLOW

When changing a group
name to a smaller
group names the
resulting file has

no characters (for
example» changing

f= to = when a file
catled "F" is present)

Correct the group-
name and re=input
1f necessarys or
enter another CH
tor the file not
changed

DUPLICATE FILE
file=name

An attempt was made
to change a file to
the name of an

already=existing
file

Correct the input

and re=enter

file=name NOT FOUND -
file=name NOT CHANGED
INCOMPLETE DUAL PACK
FILE

The file is a dual-
pack file and the
overtflow pack 1s
mounted but the file
is not present

investigate why the
other part of the file
is missing
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

PACK disk—=name NOT
ON LINE = file-nanme
NOT CHANGED =
INCOMPLETE DUAL PACK
FILE

The file is a dual
pack file but the
overflow pack is not
present

Make the overflow
pack present and
re=input

file=name NOT CHANGED
DUPLICATE FILE ON
OVERFLUW PACK

An attempt was made
to change the naae of
a dual=pack file to
the name of a file
already present on
the overflow pack

Correct the input
and re=enter
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CLEAN (Clean BSM Drive Read/Write Heads)

The read/write heads of the one megabyte mini drive are cleaned by this function. This cannot be used on
any other type of drive. Each head is cleaned in turn by the Burroughs head cleaning diskette.

The procedure the system follows to clean one head is as follows:
Load head onto cleaning surface.

Sequentially access the disk from the outermost track to the innermost.
Sweep heads from the outer to the inner-track and back, ten times.

Unload head.

The current postion of the head on the disk is visually displayed by illuminated PK lights.
Example:

CLEAN
Output Messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION

DRIVE Prompt requesting Ptace cleaning disk
operator to insert into proper drive.
cleaning disk into Make certain disk is
proper drive. write inhibited (uyrite

inhibit hole is covered
and is positioned at top
corner of disk).

LOAD WRITE INHIBITED Cleaning disk was Enter "O0K™ plus 0CK1
CLEANING DISK AND inserted into to start cleaning
TRANSMIT “0K™ TO drive. procedure; or press
CONTINUE OCK1 to terminate the
function.
HEAD 1 CLEANED. Head 1 has been Turn disk upside down
FLIP WRITE INHIBITED cleaned. (write inhibit hole
CLEANING DISK AND to bottom) so that
TRANSMIT "0K"™ TO cleaning surface faces
CONTINUE. other side? then enter

"0K"™ and press 0CK1 to
tegin cleaning funct-

ions .
HEAD 0 CLEANED Both heads have Remove cleaning disk
END CLEAN been cleaned. Func- and Sstore.

tion ends.

" Any attempt to clean head 0 before head 1 will result in the “LOAD/FLIPDISK” message being prompted.

WARNING ‘
Any attempt to use a write-enabled disk or any disk other than the cleaning filsk
during execution of this function will result in serious damage to the disk drive.
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COMPARE (Compare two disk files)

This function allows the operator to compare files present on disk.

Format:

file-name
COMPARE  disk-name/ or
group-name

Examples:

file-name
WITH  disk-name/ or
group-name

To compare a file PR200 on disk PRDISK with another file PR200 on disk USER:
COMPARE PRDISK/PR200 WITH USER/PR200

To compare a group of files starting with IN on the disk INDISK with group of files starting with XY on

the disk XYZ:

COMPARE INDISK/IN= WITH XYZ/XY=

Before the files are compared a check is made that the file sizes and number of areas are consistent. If any

conflicts are found here, the function will be terminated.

Output Messages:

COMPAREDC WITH
disk=name/file-name -
NO CONFLICTS FOUND

comparison

MESSAGE POSSIBLE CAUSE SUGGISTZD ACTION
file-name NOT FOUND Sel f=explanatory Check input
FILE SIZE CONFLICTS - One file contains none
END COMPARE more records than the
other
CONFICT IONS IN NUMBER The number of areas none
OF AREAS = END assigned to the two
COMPARE files are different
disk=name/file-name successful file none

disk=name/file-name
COMPARED WITH
disk=name/file -
CONFLICTS FOUND

The compare was
unsuccess ful

Check SPO and error
logs for any errors
during copying of
either file; re=copy
file(s) from backup
disks and re=run the
COMPARE function

PACK disk=name NOT
ON LINE = file=name
NOT COMPARED -
INCOMPLETE DUAL
PACK FILE

Comparison of dual
pack file was required
and the oveflow pack
was not on line

Make the overflow
pack present and

re=input COMPARE

function




MESSAGE

PCSS IBLE CAUSES

SUGGESTED ACTION

file=name NOT FOUND
file=-name NOT COMPARED
INCOMPLETE DUAL

PACK FILE

Comoarison of dual

pack file was required
and the overflow pack
was present but did not
contain the required
file

Investigate why the
file was not present
on the overflow pack

END COMPARE

end-of=job of this
S<A.U function

none
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COPY (Copy files disk to disk)

This function allows the operator to copy files from one disk to another. Overflow files will not be copied.

Format:

file-name
COPY disk-name/ or

group-name

Examples:

To copy a single file:

file-n
TO dik-name/ or

group-name

COPY PR1/PR200 TO PRBU/PR200

To  copy a group of files:

COPY PR1/PR= TO PRBU/PR=

To copy all files on one disk to another:
COPY PR1/= TO PRBU/=

To copy a file and change its

name:

COPY PR1/PR200 TO PRBU/PR200B

Output Messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

DUPLICATE FILE NAME

= System detected a file
name on disk identical
to that which the op~-
erator is attempting
to copy. No two files
Wwith the same name
may reside on a diske.
Therefore specified
file was not copied.

Normallys» remove

the existing file
with RM? reattempt
the COFY. Check input
for correct spec=
ification of file
namese

file=name T00 LARGE

Insufficient avail-

able space on dest~

ination disk for the
specified file to

be copied.

Use a different disks
or first remove some
files using the RM
function.

NAME LIST FULL

- (cont’d)

When this disk was
initializedr the disk
directory was const-
ructed to contain a
fixed number of file
names. The directory
has now reached its
capacity.

The COPY function ends
automatically. IF
possibles» remove with
RM any unwanted file(s)
to make room in the disk
directory. Then re-
attempt to COPY the file
which encountered the
error;
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

Replace the disk with a
disk that has sufficient
room in the disk direc-
tory.

Dxy DIREC TCRY
1/0 ERROR

A reac or write error
Wwas encounterec while
the system was attempt=
ing to access the dir-
ectory of the specifi-
ed diske The directory
structure of the input
(source) cisk may pe
corrupt eds

1.Change the position of
the disks and retrye.

2. For a group copys som2
files may be recovered
using single file copy.
If these attempts fail
then type of ecrror
should 2e anal yzed wi th
DA utility and disk
re~initialized be fore
re= use.

J/? DISK IS NOT
WRITE PERNMIT.

Dest inat ion disk
(disk to which
system is copyinrg
is wr it e inh ib it ede

For cartridges: as-
certain that write
lockcut plug is
flush with outer
surface of cartridge;
For 354D: ascertain
that the write lockout
hole is covered;

Retry the CJ)®Y.

file=name NOT FOUNC

Specifiec file=name
is not on ciske

Check input = re=-enter
if necessary;

Check for correct
diska.

PACK disk=name NOT
ON LINE

Specified cisk is
not on=line to the
comput ere.

Check inputt = re-enter
if necessary;
Check for correct

di ske.

INVALID REQUEST

Typing errore

Check input and re=-
enter.

END COPY

Copy successful (EQJ);
Specif ied grouf name
to be copied is not

on disk.

None if copy success ful’
Check input = re-enter
if necessary;

Check for correct diske.

file=name COPIED

CCPY successful

NINE

CANNOT ALLOCATE
AREAS FOR - file~
namz2

Insufficient avail-
able space on cisk
to which operator is
attempt ing tc copy
this file.

Using KA utilitys
analyze disk avail-
a’dle space.
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MESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

fil2=-name NOT
CHANGED =- Q/P
LENGTH OVERFLOW

The resulting file-
name is longer than
12 characterse.

Correct the group
name and re=~inpute

file=name NOTY
CHANGED = QOrP
LENGTH UNDERFL OW

The resulting
file=rame has no
charact erse.

Correct the group
name and re-input
if necessary.

0/P ERROR = file~-
nam2

Error encourt ered
while system was att-
empting to write
specifiec file to
disk«

Allow COPY to continue
copying any remaining
files.s Then reattempt
copying the file in
which the )/ error
occurred.

I/P ERROR = file-
name

System encount ered
errors in the file
from wh ican it was
reading.

Allow COPY to continue.
Then use bac k=up copy
of the specified file
and re~attempt the
COPY; switch tte disks
to the opposi te drivese.

fil2=name NOT COPIED:
ILLEGAL FILE=ID

Specif iec file~rare
contains an illegal
charact er (that 1is»
/ ?)» therefore file
will not be copied.
Legal characters are
0=9» A=Z» . (dct),

= (dash ).

Check input and re-enter
if necessary.

file=name COPIED:
ILLEGAL FILE=ID

Disk=to=cisk ccpy is
teing mace and this
Wwarning is givenr that

the new file is copied

but with an i1rvalid
file=pame.

Dual Pack Files

The copy function cannot create a dual pack file, however a complete dual pack file may be copied to a single

disk.

The master file will be copied first. COPY will then look for a matching overflow file on the overflow pack.
If a matching overflow file is found it will be copied and the function will terminate with the message:

file-name COPIED FROM disk-name-1 AND disk-name-2

If the overflow pack is not on line or the overflow file is not found or an overflow file is found which does
not match the master file, the function will print the following message, and wait for operator input:

disk-name-file-name IS AN INCOMPLETE DUAL PACK FILE

A MATCHING OVERFLOW FILE ON disk-name-2 IS NOT PRESENT.
PLEASE TAKE ONE OF THE FOLLOWING ACTIONS:
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A. SUPPLY THE CORRECT OVERFLOW PACK AND
TYPE “A” TO TRY AGAIN.
B. TYPE “B” TO SKIP THIS FILE.

At this stage the master file pack may be removed if necessary.

The operator should either power on the correct overflow pack and type “A” followed by OCKI1 or type
“B” followed by OCKI.

If the “A” option is selected the function will repeat its search for the overflow file as above and either ter-
minate normally or repeat the prompt to the operator.

If option “B” is selected the output file will be purged and the function will terminate with the message:
file-name NOT COPIED, PART OF A DUAL PACK FILE

WARNING
If a level of SAU earlier than 3.00 is used to copy a dual pack file or a family con-
taining a dual pack file, the output disk is liable to be seriously corrupted and to
require re-initializing.
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DISCOPY (Duplicate a BSMII Disk)

This function allows the operator to copy the contents of a Burroughs Super Minidisk II (BSMDII) to another

BSMDII.

Format:

DISCOPY D5SX TO DSX

where X = A, B, etc.

All information is copied from one BSMII to another, that is, disk label, bootstrap, directories and data. Thus
a complete disk can be duplicated for backup purposes without initialization. The automatic relocation of bad
sectors allows the duplicated directories to remain valid since all information on the duplicated disk will have
the same logical, if not physical, address as that on the master disk.

Output Messages:

MESSAGE

POSSIBLE CAUSE

SUGGEzSTZD ACTION

END DISCOPY

enda of function

none

NCN BSMII DISK

Either of the disks

This function can only

the operator to ygive
the seven=character
disk-nam2 of the
input disk

SPECIFIED specified 15 not a be performed on BSMII
BSMII disk disks: use COPY for
other kinds of disk»
including 85SM (1NB)
disk
PACK fThis 1s a prompt for tnter up to seven

characters

drive=mnemonic PURGED

An input error has
occurred during the
copy. The output
disk is purged by
overwriting track
zero with "null”
characters.

Investigate cause of
error on the input
disks then re=run

the DISCOPY function:
the purged output
disk may be re=-used.

FUNCTION ABORTED -
drive=mnemonic
NOT PURGED

An I/70 error has
occurred on the output
drive during the copys
and the copy 1is
stonped.

Use the LS function

to determine which
files are successfully
copied to the ouput
disk: these may bte
recovered. Jtherwise
re=run the DISCCPY
function using a
different output diskea

drive=mnemonic COPIED
TC drive=mnemonic

function success ful

none




FE (Initialize MTR Disk)

A virgin or a formatted disk is initialized to CMS format with suitable sectors reserved for MTR test routines.
(These sectors will be denoted as BAD sectors on a KA map of the disk). The surface is checked by writing
and reading test patterns to each sector. Bad sectors and the MTR tracks are made unavailable. A disk label
is written and the file directory is created with a single, SYSMEM, entry. Sectors 1 through 31 are loaded from
a file called “CMSBOOTxxxxx” which can be contained by any on-line disk or by any cassette labelled
“SYSB90” which has “CMSBOOTxxxxx” as its first file.

The “xxxxx” characters are ignored by the utility; bnly the seven leading characters are compared when the
on-line disks are searched (that is, the file specifications searched for is equivalent to CMSBOOT=).

In the case of fixed disk, the CMS bootstrap will be loaded from CMSBOOTxxxxx. All other disks initialized
by FE will extract the MTR bootstrap.

The MTR tracks will not be included in the number of bad sectors, but if the disk is reformatted (see RF),
the total number of sectors removed from the available table will be referred to as BAD.

Example:
FE

Output Messages:

FESSAGE PCSSIBLE CAUSES SUGGESTED ACTION

DRIVE Prompt allowing entry Enter Drive
of dr ive where disk (ex: DKA» DM3s etc)
to be initialized is
locat ed.

DATE Prompt allcwing entry Enter date
of initialization (format MM/DD /YY)
dat €.

FILES Prompt allowing Enter maximum number
entry of max imum of files this disk will
number of files contain (less than
for this diske 2305).

SERITAL Prompt allowing Enter serial number
entry of disk serial (6 numerals).
numbera.

ACK Prompt allowirg Enter disk-name
entry of disk rames (up to 7 legal charact-
ers)
Legal characters in:ludﬂ
0=9» A=Zs» . (dot)»
= (dash).

OWNER Prompt allowing ertry Enter valid inform=-
of user=cef inec inr- ation (up to 14
format ion. characters)e.

2015228
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

RESTRICTED

Prompt requiring res-
ponse of "N" at this
time.

Enter "\".

BOJ TSTRAP VERSION FE (E0J) None.
ne.nne.nn USE) END

FE

NO OF BAD Disk was successfully None.

SECTORS number

init ializeds If any
Fac sectors were dete-
ctec the number is
displayece.

TRACK O BAD

Sector(s) in Track

0 are bac anc cannct
te usece FE will end»
as a CMS disk nmust
contain reserved
informat ion ir Track
0 (ex: warmstart
bootstr ap)e.

Select another disk
to be initiali zed
with FE,

SYS390 NOT PRESENT
LOAD CMS BOOTSTRAP
AND HIT OCK1L TO
CONTINUE

System failec to find
a bootstrap file fronm
either disk or cass-
ette

Load anothter drive Wi th
a disk containing
CMSBlIOT or load a
cassette with name
SYS390 containing
c¥4S8l3T.

Then press JCKl.s Systenm
will re-attempt search
for C4SB8J0T.

BAD MTR TRACK

Any MTR track contains
a bad sectore.

CYL xxx BAD

In cases where certain
cy linders are used for
MT R purposes but not
removed frcm the
available table dis-
covery of a baa sec-
tor will terminate the
funct ione

Select another disk
to be initialized
>y FE.
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IN (Initialize a Disk)

The MCP (Master Control Program) requires that any disk to be used on the system have a valid CMS disk

label, disk directory, and available area table. In addition, each sector of the disk must be initialized with its
address.

The IN function performs this disk initialization. It will check the recording surface of each disk by writing
and reading test patterns to each sector of the disk. Any “bad sectors” (unusable or unreadable) will be re-

moved from the disk’s available area table, and the number of bad sectors will be displayed to allow badly worn
disks to be discarded.

The function will also write a disk label containing information supplied by the operator to the appropriate
prompts, below, and create a disk directory of the appropriate size required for the number of files specified,
plus a single, SYSMEM, entry. Sectors 1 through 31 of the disk are loaded from a file “CMSBOOTxxxxx”
which may be located on any on-line disk or on any cassette labelled “SYSB90” which has “CMSBOOTxxxxx”
as its first file. Before loading can take place, the correct identification string must be found in sector one of
this file, namely, BOODISKINITVAOF. The disks are searched in descending order, cartridge disks first, then
a further scan of Burroughs Super Mini Disks.

Since all fixed disks must be suitable for MTR purposes, the functions IN and FE are identical in this
particular case. The relevent MTR tracks will be checked and/or removed and the CMS bootstrap is written.

Example:

IN

Output Messages:

ESSAGE PCSS IBLE CAUSES SUGGESTED ACTION

NO OF BAD SECTORS
hua ber

Disk was successfully None.
initializede If any

bad sectors were det-

ected the nusber

found is displayed.

B0OJ TSTRAP VERSION IMN successful (EQJ) None.
h.nne.nn USE) END

N

SYSB9C NOT PRESENT
LOAD CMS BOOTSTRAP
FILE AND HIT OCK1
T0 CONTINUE.

System failec to
find bootstrap file
on disk or cassette.

Load another drive
with a disk containing
CY4SBIJT or load ato
cassete with name
SYSB?0 containing
C45B)AT as its first
files Then depress
cassetter then press
OCKi. System will re-
attempt search for
CMsSBINT.

2015228
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MESSAGE POSSIBLE CAUSES SUGGESTED ACTION

TRACK 0 BAD Sector(s) in Track 0 Select another disk
are bad anc canngat to be initialized.
be usece. IN will ter-
minater as a CMS disk
must contain reserved
information in track
0 (ex: warmstart
tootstrap)e.

DRIVE Prompt allowing Enter drive (ex:
entry of drive in DKB» DKA» etc.)
which cisk tc be
init 1alizec 1s
tocat ece.

DATE Prompt allowirg Enter date (format
entry of initializ- MM/DD/YY for months
at ion dat e. dayr year; e.ge. (1/723/75%5)

FILES Frompt allowing ertry Enter number of files
of maximum rumber of disk will contain
files for this diske (less than 280%).

SERIAL Prompt allowing entry Enter serial number
of disk serial (6 numerals).
number .

PACK Prompt allowing entry Enter disk=-name
of cisk narme. (up to 7 characters)e.

OWNER Frompt allcwirg Enter any valid

entry of user-cefined
informat ion.

information
(up to 14 charscters)e.

RESTRICTED

Prompt requirinrg
response of "N" at
this time.

Enter "N",.
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LD (Load Disk)

This function allows the operator to load all files from a dump tape to a disk. A dump tape is one produced
by the DUMP or UNLOAD functions of the utility “LD” (which run under MCP control). Each sector of data
written to disk is verified. The SAU LD function cannot create a dual pack file.

Format:

LD disk-name FROM library-tape-name

Example:

LD ARDISK2 FROM ARTAPE

Output Messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

fite=-name LOADED

pDisplayed for each
file loaded and
verified.

None.

LOAD REEL number

pump tape is a reel
from a multi~-reel
dump and the next
reel is requirede.

Supply next reel.

END LD

LD (EOQJ)

None.

NOT DUMP TAPE

Specified tape is
not a correctly
formatted dump tapee.
Function ENDS.

Supply correctly
formatted dump
tape; re-initiate
LD.

multi-file-name

NOT PRESENT. LOAD
CASSETTE AND HIT
OCK1 OR HIT ANY KEY
THEN 0OCK1 TO TER-
MINATE.

Specified tape is
not installed and
ready; Function ends.

Install and ready
tape’ re~initiate

LD> or press 0CK1

to retry search for
multi=-reel name

tapes; or press any
key plus O0CK1 to ter=
ginate LD.

UNRECOVERABLE
CASSETTE ERROR

Error was encounter-
ed while system was
attempting to read
cassette. Normally

Ready cassette drive
unit; re~initiate
LD.

caused by accidentally
opening cassette drive
unit. Function ends.

2015228
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MESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

PACK disk=name
NOT FOUND

Specified disk is not
ready’ specified disk
is not on-line to con=-

puter.

Ready the disk;
Check for correct
disk.

0/P DISK NOT
WRITE PERMIT

Disk to which fites
are to be loaded

is write protectede.
Function ends.

Ensure that write
lockout hole is
coverecd (for BSMD),
for cartridge = ensure
write lockout plug is
flush with surface of
cisk cartridge;
re~initiate LD.

DUPLICATE FILE
NAME = file-name

File of specified
name already exists
on destination disk.

A disk may not contain
2 files with the sawne

name. LD continues
Lloading other files,
ignoring any duplic-~
ates.

Remove (with RM) the
existing file from
disks then re=initiate
LD.

CANNOT ALLOCATE
AREAS FOR =
file~name.

No appropriately
sized available
area on the dest~-
ination disk for
specified file.

I1f specified file

is desireds repnlace
this disk with a
disk having more
available area. Then
re~initiate LD.

0/P ERROR -
file"name

Disk write error
encountered whitle
system was Loading
specified file.

Place disk in opposite
drive and re-initiate
LD.

AREA SIZES TgQ
SMALL FOR -
file=name.

Insufficient avail-
able area on disk
for specified
multi-area file-.

If specified file is
cesireds repl ace this
disk with a disk having
more available area.
Then re=-initiate

LD.

NAME LIST FULL

No space remaining
in disk directory
for another file
name. Function ends.

Use another disks or
remove unwanted files
with the RM function.
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LS (List File Sizes)

This function allows the operator to print name and sizes in sectors of files on a specified disk. For dual pack
files, both portions of the files and their sizes are printed.

Format:
fil-name
LS disk-name/ or |
group-name
Example:

To list file sizes of all the files on the disk ARDISK2
LS ARDISK2/=

Output Messages:

JMESSAGE POSSIBLE CAUSES SUGGESTED ACTION
PACK disk=-name NOT Specified disk is Check input = re=enter
ON LINE not on Lline to the if necessary’
: computer. Check for correct diske.
END LS LS successful (£0J) None.
Dxy DIRECTORY 170 A read or write error
ERROR was encountered while

the system was atte-
mpting to access the
directory of the
specified disk.

The directory struc*~
ture of the disk may
be corrupted.
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OL (Print Status of Drives)

This function allows the operator to print the status of all cassette and disk drives.

Example:

OL

Output Messages:

name

resident in specified

drivee.

MESSAGE PCSSIELE CAUSES SUGGESTED ACTION
END OL OL successful (E0J); None.
disk drive disk~- Specifiec cisk is None.

disk drive NOT
READY

There is no c¢isk in
this crives; the disk
in the crive has rct
been set to rur; the
disk in the drive has
not come up to proper
speegs system coes
not recognize ciske

If applicable = set
disk to runs or allow
disk to attain proper
speed; make certain
disk has a proper
"lasel”.

NOT READY

in th is cCrives; cass-
ette has nct been
loadec into drive
proper ly;

disk drive NOT CMS - Cisk in this drive Disk must be initialized

STANDARD coes not have a with IN to creste valid
valid CM5 label. CMS larele.

cassette drive There is nc cassette Check for proper

loading of cassette
in drives

casse tte drive
UNLABELLED

Cassette in specified
drive does not have a
valid label.

Use >G to create
valid cassette label.

cassette drive
mul ti -file=-name
file=name

Cassette in this drive
has the specified
namee.

None.

disk=drive
TEMPORARILY
NOT AVAILABLE

The door of the disk
drive has been openeds

Close the doore.

MTR cassettes do not have labels corresponding to the correct CMS format and thus will appear “UNLA-

BELLED”.
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PDX (Print Disk Directories)

This function allows the operator to print the disk directories, disk label and any sector in hexadecimal.

Format:
PDX

The function operates in interactive mode. The operator is prompted to supply the input.

Output Messages:

MESSAGE POSSIBLE CAUSE SUGGESTED ACTION
DRIVE This is a prompt fnter the device
to the operator mnemonic of the disk

to be read;, for
exampler DKA

IS DIRECTORY This is a prompt Eater Y™ if a complete
REQUIRED <Y OR N> to the operator directory print is
requireds otherwise
enter "N"

SECTOR <4 character The operator is Eater the 4=character
hex value or null> prompted to provide hex sector address
the hex address of a followed by OCKls or
sector to be dis- just OCK1 to terminate
playeds This prompt the function

is repeated until
a hull response
(just an 0CK key)
is givene

COMPLETE <Y 0OR N> The operator is Enter ™Y™ or "™N" as
prompted to state appropriate

if printing of all

sectors in the disk

directory is required

or only the first

sector of each entry

LABEL CORRUPT The check=string none: use backup copy
"SL9INTERNL™ in sector of disk for normal use
zero has not been found

END PDX end of PDX function enter dsired S.A.U
function
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PO (Power Off)

This function allows the operator to terminate the execution of the Stand-Alone Ultilities.
Example:
PO

The utility displays the message
* % x END STAND ALONE UTILITY * * =

and causes the B 90 to return to the initial state (PK1 and PK2 lit, refer to figure 11-1).
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RF (Reformat Disk)

This function provides all the capabilities of IN (initialize), except the disk recording surface test. A CMS
label and a CMS disk directory are written to the disk. Any information previously contained on the disk will
be lost. The disk label will contain information supplied by the operator’s responses to the appropriate prompts,
below, and the directory will be of the minimum size required for the number of files specified. The original
contents of the disk label will be displayed to record the change and to assist re-input of the same data when

required. The bootstrap is written back to track “0” in the same manner as for IN.

Format:
RF disk-name

Example:

RF ARDISK2

- Output Messages:

MESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

DATE

Frompt allowing ertry
of RF dat ee

Enter date (format
MM7DD/YY)

FILES

Prompt allowirg
entry of maximum
number of files
cisk will contain.

Enter number of files
disk will contain
(less than 28(C%).

SERIAL

Prompt .allowing
entry of disk
ser ial number.

Enter serial number
{6 numerals).

PACK

FPrompt allowing
entry of disk
namee.

Enter disk=name
{up to 7 characters)a.

OWNER

Prompt allowing
entry of user-
def ined informaticne.

Enter any valid in-
formation Cup to 14
characters)e.

RESTRICTED

Prompts, requiring
a response of ™N©
at this t imes

Enter "\N".

‘B00 TSTRAP -VERSI CN
Ne.nn.nn USE)D
END RF

RF
End of Job (EOQJ)

None.

PACK disk=name NOT
ON LINE

Specifiec cisk=name
is not on=line to
computere.

Check input (re=-input
if necessary)s Check
for correct disk)e.

2015228
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MESSAGE

PCSS IBLE CAUSES

SUGGESTED ACTION

Dxy DIRECTORY
11/0 ERROR

A read or urite
error was encou=
ntered while system
was attempting to
access directory

of this ciske Dir-
ectory of this

disk may be corrupt=-
ede

Switch disk to alter-
nate drive and re-
initiate RF; or

SYSB 90 NOT PRESENT.
LOAD CMS BOOTSTRAP
AND HIT OCK1 TC
CONTINUE.

System failecd to
find a bootstrap
file from either
disk or cassette.

Load another drive

'wi th disk containing

C4581)37T» or Load &
cassette with name
SYSB90 containing
CY4sSB1JIT as its first
file. Then press
JCK1. System will
re~attemapt search for
c41581127.
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RL (Relabel a disk)

This function allows the operator to change a disk’s name without affecting the remaining contents of the
disk.

Format:

RL disk-name
Example:

RL AP2

Output Messages:

MESSAGFE POSSIBLE CAUSES SUGGESTED ACTION
END RL RL success ful (ECJ). Nonee.
PACK Prompt to request Enter new disk name
operator to enter Cup to 7 legal
the new disk name. characters).
PACK disk=name Specified disk is Check input = re=enter
NOT ON LINE not on Line to the if necessary;
computer., Check for correct
ciske
Dxy DIRECTORY A read or write error
1/0 ERROR was encountered while
the system was attem=
pting to access the
directory of the
specified disk. The
directory structure
of the disk may te
corrupted.

Warning:
If RL is used on a disk containing part of a dual pack file, that file will be inaccessible under MCP control.

There are two ways to prevent this from occurring:
Remove the file before relabelling the disk, or
Copy the entire file to a single pack file before relabelling.

There are two ways to resolve the problem if it does occur:
Use Stand-Alone Utility (RM) to remove the file, or
Use Stand-Alone Utility (RL) to relabel the disk to its original name.
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RM (Remove Disk Files)

This function allows the operator to remove files from disk.

Format:
file-name
RM disk-name/ or
group-name
Examples:

To remove a single file:
RM PR1/PR200

To remove a group of files:
RM PR1/PR=

To remove all files from disk:
RM PR1/=
Unlike the RM utility that runs under MCP control, the Stand-Alone RM will remove system software
(MCPX, COBOLINTX, BILINTERPX, etc.) without a warning message, the same as it removes other pro-
grams.

Output Messages:

.MESSJ‘AGE POSSIBLE CAUSES SUGGESTED ACTION
file"nanme RM success ful . None.
REMOVED
PACK disk=name Specified disk is Check input - re-enter
NOT ON LINE not on~line to the if necessarys
computer. Check for correct diske.
vfile'name NOT Specified file~-name Check input = re<-enter
FOUND is not on diske. if necessary’;

Check for correct diske.

END RM ' RM successful (EQJ); None if RM successful.
Specified group name Check input = re-enter
to be removed is not if necessary.
on diske. Check for correct disk.

Dual Pack Files

If a file to be removed has an overflow area or another disk volume:

— if both parts of the file are available, both are removed and the following message is printed:
file-name REMOVED FROM disk-name-1 AND disk-name-2

— if the overflow file is not found for any reason or if a file is found with the same file-id but which does
not match the master file, then the following message is printed:
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disk-name/file-name IS AN INCOMPLETE DUAL PACK FILE
A MATCHING OVERFLOW FILE ON disk-name-2
IS NOT PRESENT. PLEASE TAKE ONE OF THE
FOLLOWING ACTIONS:

A) SUPPLY THE CORRECT OVERFLOW PACK

AND TYPE “A” TO TRY AGAIN
B) TYPE “B” TO SKIP THIS FILE
C) TYPE “C” TO REMOVE THE INCOMPLETE FILE

If option “A” is selected then either the complete file will be removed or the above prompt will be repeated.

If option “B” is selected then the following message is printed:
file-name NOT REMOVED, PART OF DUAL PACK FILE

If option “C” is selected then the following message is printed:
file-name REMOVED ONLY FROM disk-name-1
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WS (Warm Start)

This function causes a “branch” to the warmstart routine stored in the Read Only Memory (ROM) of the
machine. It will cause the CMS operating system (file-name MCPX) to be loaded from disk into memory.

Operating Procedure:
Type “WS” then press OCK1. Wait for PKs 3, 4, 5, and 6 to be illuminated.
Press PK3.

Enter today’s date in the format:
MM/DD/YY
when prompted to do so.

For further information, refer to the section headed “Loading the MCP”.
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LOADING THE MCP

(This process is also called the “warmstart procedure”).
The B 90 MCP code file is named “MCPX”.
From the CMS Bootstrap Mode (PK3 to PK6 lit), depress PK3.

The bootstrap will search for a disk file called “MCPX”. The search for the MCP procedes as follows:
bottom drive of highest-channel disk unit
top drive of highest-channel disk unit

bottom drive of lowest-channel disk unit
top drive of lowest-channel disk unit

For failures in the search, see below, System Load Errors.

If the MCP search is successful, the MCP is loaded to memory and MCP initialization takes place. The activity
during this process can be distinguished on the D-lights.

The initial part of the MCP is loaded (D2 light flickers).
The console printer is initialized (if one exists).

AVR (Automatic Volume Recognition, see below) is performed on all peripherals (D2 flickering with D4 and
D7 on).

For mini-disks, you will hear the disk start to click.
For cartridge disks, AVR procedures are very quick.

The system will print on the SPO (console or self-scan, according to data in the SYSCONFIG file) an MCP
version message, followed by a list of on-line peripherals that are powered up.

NOTE
The version of the MCP is identified by mark/level/patch numbers. For example,
version 3.02.27 is mark 3, level 3.02, patch 3.02.27. A new software release is de-
noted by a higher level number (for example, 3.03). Within a release, higher patch
numbers indicate improved versions of that level. For example, the application of
two patches to 3.02.27 will create an MCP version 3.02.29 (see PATCHMAKER
for details of how to patch MCP files).

The system will request the date. Depress the Ready Request button and verify that the ON, READY and
ALPHA lights are lit.

Enter the date as requested, followed by OCK1. (Leading zeros are optional). The system prints a date mes-
sage.

The MCP automatically loads the program SYS-SUPERUTL (D2, D3, D4, D5, D6 and D7 on).

If logging is specified in the SYSCONFIG file, the message
“COMMENCING LOG FILE CONSOLIDATION”

is given, and the TL utility is loaded (D2, D3, D4, D5, D6 and D7 on) and executed (D2 flickering with D4
and D6 on). At end of TL execution, the message

“TRANSFER COMPLETED”
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“COMMENCING LOG FILE REALLOCATION”
“LOGGING IS INITIATED ON MM/DD/YY”

is given, and SYS-SUPERUTL creates new log files (D2, D3, D4 and DS on).

Optionally, (depending on SYSCONFIG), a user program is loaded and executed (D2, D3, D4, D5, D6 and
D7 on).

The warmstart is complete and the MCP enters idle state (see below).

It is advisable not to enter system commands until the complete warmstart procedure is over, otherwise con-
fusion can result. Also, such input is not entered in the system log.

Example:

FEILE

B-90 DUMOF VERSI(
DEA Fas & FILES OPE
DFE FB/ Y8 DISK O FILES DPEN
ENTER DATE a% HM/DDAYY

OL/OL/BO
Ol JAN §50 BOOOL  TUE
COMMENGING LOG FILE CONSOLIDATLON
TRANGFER COMPLETED
COMMENCING LOG FILE REALLDCATION
LOGGING IS INITIATED ON 01701780 (MUP VER

wo W STON G3.08.320

For possible errors, see System Load Errors, later.
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BASIC OPERATION UNDER MCP CONTROL
D-Lights

During MCP execution D-lights D1 to D8 give an indication of system activity, as follows:

D1 D2 D3 D4 D5 D6 D7 D8

V,

mix number of
currently executing
task, value O to 15

(D4 =8,D5 =4,

D6=2,D7=1),

see Mix Number

‘ > If on, or flickering, some input or output activity to disk, cassette,
printer or other peripheral is being performed.

If the lights D4 to D7 are all off, this indicates system activity not related to a particular program. For exam-
ple, AVR procedures result in D2, D4 and D7 being lit.

If the lights D4 to D7 are all on (value 15), this indicates processing of an input request or loading of a
program.

MCP States

After warmstart is complete, the MCP is either idle or executing a task. The idle state is identifiable by the
absence of activity on the D-lights. In this state, three distinct patterns can be encountered:

D2, D3 only lit: The last activity was a program gone to EOIJ.

D1, D3, D4, DS only lit: The last activity was a SYS-SUPERUTL function (IR,
LB, LF, PD, RM, KX, or CH).

D1, D3, D4, D5, D6, D7 only lit: The last activity was a system intrinsic.

When the MCP is execu{ing a task, the mix number is evident in D-lights D4 to D7 (see Mix Numbers).

At any time when the system is idle, it is valid to terminate the MCP by a PO of the system disk (see PO
intrinsic).

Mix Numbers

The following table indicates the mix numbers for B 90 activities:
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i X=-number task D4=D7 Lights

0 * system activity none
1-8 user programs various
9 * AVR D&4» D7
10,11 utility programs various
12 + SYS=SUPERUTL C4» CS
13 MCS D4, DS» D7
14 * NDL BD4» C5» D6
15 * program loader/input
requests b4, DS, DE» D7

* these tasks are not shown in the response to the MX intrinsice.

+ SYS=-SUPERUTL is not shown in the response to the MX intrinsic
unless a particular function is being performeco: in this caser
the MX response ShoWwsS the name of the function» for example»

12/RM » or 12/PD
Normal user programs or compilers are allocated the next available mix numbers in the range of 1-8. Ultilities
are allocated the lowest available mix number from 10 or 11.

Automatic Volume Recognition (AVR)

This procedure is carried out if any new media is loaded onto the system. If the procedure fails, the device
is made not ready. The procedure varies for different media.

For fixed disk, disk cartridge, Burroughs Super Mini (BSM) disk, Burroughs Super Mini II disk, and ICMD,
AVR will attempt to read the label.

For cassette, AVR will search for a CMS label or scratch label, otherwise the cassette is treated as unlabelled.

In all cases, if transient errors are suspected, Ready the peripheral (see RY intrinsics) re-initiate the AVR
process.

Console Keyboard Under MCP Control

Under MCP control, the console keyboard may be used to enter system commands to the MCP, or solicited
data to a program. Commands to the MCP may only be entered when the READY light is lit. Data to a pro-
gram may only be entered on the alpha keyboard if the ALPHA light, but not the READY light, is lit. Input
is terminated by an OCK key, or a PK key only if the corresponding PK light is lit. It can be seen that the
keyboard can exist in one of three states; inactive, system enabled, or program enabled.

Since an understanding of the operation and behaviour of the keyboard and its indicators is essential, some
important points are noted here.

If a disabled key is pressed at any time, or too much data is entered at once, then an error bell will ring
and the ERROR indicator will light, this error condition must be reset before any further keyboard input can
be made.

The RESET key has two basic functions, resetting the error condition explained above, or clearing the infor-
mation keyed since an OCK or PK key was last pressed. This key is necessarily enabled whenever any alpha
or numeric key is enabled.

When some incomplete information has been keyed either to the MCP or a program then it is necessary to
terminate some information to this destination before entry to the other destination can be allowed. For exam-
ple, once the ready light is lit an OCK key must be pressed to terminate input to the MCP before any input
can be keyed to a waiting program. This restriction stands even if the reset key is used.
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If the keyboard is enabled for input then the D-lights are not lit.

In order to enable keyboard input to the MCP the ready enable key must be pressed. This key will be ignored
if the SCL/LOADER routine of the MCP is currently executing a system command or loading a program (D4,
D5, D6, D7 lit) and a wait of up to 30 seconds may be necessary before any keyboard input can be made. e.
Similarly if the MCP is very busy when a request for input is made there may be a delay of one or two seconds

before the keyboard will become enabled for input. A maximum of two characters can be entered in this time,
or a keyboard error condition will arise. _

If the system is being used with the self-scan screen operating as a SPO device as well as a console file, then
the ready enable key has an additional function. This key must be depressed in order to prompt the MCP to
display either the complete screenful of messages on the screen, or the last message on the bottom line of the
screen (scrolling the other information up one line). When the screen is being used as a console file, the screen
will display information from the program using it until the ready enable key is depressed.

If the screen is displaying SPO information, depression of an OCK will return the display to the console file
information.

Interrupting the MCP

It is possible to interrupt the MCP while it is running, this will inform the MCP that some action must be
taken. The ability to interrupt the MCP is a good indication that the system is running satisfactorily. The only
conditions where it may prove impossible to cause an interrupt is when the MCP is processing a system com-
mand or loading a program. Typical interrupts and the consequent processing include:

Press READY ENABLE button. This will cause the MCP to enable the keyboard for input.

Opening or closing the serial printer cover will cause the MCP to prevent or allow output to the printer ac-
cordingly.

Loading a disk or cassette will cause the MCP to read the label and perform the AVR procedure.
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MEMORY DUMP TO CASSETTE

The system must be in the CMS Bootstrap state. If the system had clear-started, depress PK2 to get to the
CMS Bootstrap state (PK3 to PK6 lit).

Depress PK4. The numeric light will be lit.

Insert a write-enabled cassette in any cassette drive unit, and wait until fully rewound.

Depress the numeric key (1 to 4) corresponding to the drive unit containing the cassette (CTA=1 etc.).

The contents of RAM will be written to the cassette. During the dump, an indication of the memory address
being dumped is displayed on the PK lights. At the end of the dump, PK17.to PK24 lights are lit. The cassette
will be labelled “MEMDUMP/MEMORY”. The system will return to the bootstrap state (PK3 to PK6 lit).

Remove the cassette, clearly mark it with the date and time, and submit it with details of the fault to your
support personnel.

For possible errors, see System Load Errors, below.



MEMORY DUMP TO DISK

The system must be in the CMS Bootstrap state. If the system had clear-started, depress PK2 to get to the
CMS Bootstrap state (PK3 to PKG6 lit).

Depress PKS. The system will search the disk (from which the bootstrap was loaded) for a file called MEM-
DUMP.

The utility GEN.DUMPFL may be used to create a suitable file on the system disk. This must have
been done before a dump to disk is attempted. It is recommended that for minidisk-based systems a
spare minidisk is kept with a MEMDUMP file on, and this disk is the only disk loaded when the mem-
ory dump to disk is taken. This will avoid any possible confusion between MEMDUMP files on differ-
ent disks.

The contents of RAM will be written to the MEMDUMP file. At the end of the dump, the CMS Bootstrap
state will be entered (PK3 to PKG6 lit).

For possible errors, see System Load Errors, below.

NOTE
Valid memory dumps will be produced only if the pertinent error condition was the
last event on the system. Invalid memory dumps will occur if the machine main
cabinet has just been switched on, or the error condition did not occur under MCP
control, or PK1 was depressed while in initial state (PK1 and 2 lit).
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SYSTEM LOAD ERRORS

The following table of errors cover all symptoms found during start-up of the B 90, warmstart, memory dump
to disk or cassette, or entry to Stand-alone utilities.

SYMPTOM

POSSIBLE CAUSES

SUGGESTED ACTION

Sequential lighting
and extinguishing of
Lights does not occur
on entry to Initial
State (for exampler
depressing Load Enable
button).

MTR switch in
Wrong position.

Set MIR spitch to
"norral™. Nepress
Load Enable button.

Light to be Llite.

clears memory).

From Initial State, Keyboard locked in Depress shift keye.
PK2 is ignored "shift™ mode-. Depress PK2.
Depression of PK2 PK1 was depressed Depress Load Enabte.
causes numeric by mistake (this Depr ess PKZ2.

Depression of PK2
causes keyboard

Lights plus ERROR
|tights. to be Lit:

(a) D1
Lit

through D8

4(b) one D Llight
not Lit, plus
PK Lights Llit

No bootstrap found
(disk not initial-
iZzed correctly).

Disk media or drive

fault-

Check on disk usede.
Reload with correct
disk. Press Load
Enable. Press PK2.

See below for diagnosise.
Note D and PK Llights.
Check that disk is

not at fault by using
disk in another drivee.
Power cff faulty disk»
replace with backup
copy. Request tech=-
nical assistance.

ALl keyboard
indicators flash

Memory parity

Depress Load Enables
depress PK1 (to clear
memoryl)s then depress
Load Enable agains
and retry. Request
technical assistance
if not success ful.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

Warmstart stops
with D2 Lit.

Console printer
not ready.

Check forms transport
cloecd. Check printer
cover down. Check
Levers in correct pos~
ition. If system does
not continues depress
Ready then 1CKl1.

Print head does
not initialize at

start of warmstarte.

Console printer
faulty.

Open and close covere.
Repeat warmstarte.
Request technical
assistance.

Memory dump to
cassette: Systenm
warmstarts

PK3 was depressed
instead of PKua4.

Memory dump cannot
now be taken. Al Low
warmstart to complete.

Memory dump to
cassette? keyboard
ERROR Light is Llit
when numeric key
depressed.

Wrong cassette
drive has been
selectedr cassette
is not write-
enabled, or tape is
rewinding.

Correct fault in
cassette. Depress
Reset. Enter correct
numeric keye.

Memory dump to
cassette: ERROR
Light is tit
lafter 10 seconds.

Cassette is insert"
ed backwards.

Correctly insert

cassette. Denress Reset.

Enter correct numeric
key.

Memory dump to
cassette: ERROR
Light is Lit
during dump.

Irrecoverable tape
error, or accidental
opening of cassette
drive unite.

Allow cassette to
rewinds» or replace
cassettee. Depress
Reset. Enter numeric
keye

Memory dump to
disk: Depression
of PKS5 causes one
D Light plus
ERRORs to be lit.

No MEMDUMP file found
on diske.

Load a disk with a
MEMDUMF file and

depress PK2 then PKS .
to retry the dump.

Memory dump to
disk: ERROR
Light is Lit
during dump

MEMDUMP file on disk
is too small to hold

memory contents for
this machine.

Load disk with targer
MEMDUMP file’? depress
PK2 then PK5 to retry
the cumpe.

Memory dump to
disk: system warm-
starts

PK3 was depressed
instead of PK5.

Memory dump cannot
now be taken. Al low
warmstart to complete.
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SYMPTOM POSS IBLE CAUSES SUGGESTED ACTION

Entry to S.A.U: SAU could not be Note D and PK lights.

Depression of PKe loaded from disk: Remove diskr replace

causes one D light» disk errore. with backup copy.

plus ERROR» to be v Press Load Enabler» PK?2

Lite. and PKS. See below for
diagnosis.

Entry to S.A.US Console printer Check forms transport

Load stops with all not ready. closed. Check printer

keyboard tights Lite cover downe. Check levers

in correct position.
Utility should continue.

Diagnosis of Disk Errors at System Load Time

The disk load routines may fail for two distinct reasons, both indicated by the D lights.

If all D lights D1 to D8 are lit, then the required information (bootstrap, SAU, MEMDUMP) was not on
disk.

If not all D lights are lit, then information found on disk was not reliable due to disk or disk drive errors.

If all D lights D1 to D8 are lit except one, then the failure occurred during bootstrap load and the exting-
uished D light indicates the disk unit at fault.

If only one D light is lit, then the failure occurred during other disk activity (MCP load, SAU load, memory
dump to disk), and the illuminated D light indicates the faulty disk unit.

In addition, the PK lights indicate the nature of the fault.

Make a note of each D light and PK light setting and take action as in the tables above. The meanings are
as follows:

D1 channel O
D2 channel 1

D8 channetl 7

PK1 off = top drives; on = bottom drive
PK2 off = seek complete

PK3 off = end of cylinder

PK4 off = search complete

PKS off = more details in PK9 to PK16
PK6 on = operational

PK7 off = seek incomplete

PK8 on = good status

PK9 on = equal

PK10 on = on cylinder

PK11 off = illegal seek
PK12 on = write inhibit

PK13 off = sector not found

PK14 off = LRC error (parity)

PK15 off = illegal command sequence
PK16 off = device error




(PK9 to PK16 are significant onty if PX5 is off).

PK17 = PK24 indicate number of attempted retries before
error is declarede.
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ERRORS UNDER MCP CONTROL

The following table of errors covers many symptoms found while using the B 90 under normal control of
the MCPX, with suggested causes and actions to take.

SYMPTOM

POSSIBLE CAUSES

SUGGESTED ACTION

Uni dentifiable
problem

MCP file corrupted

Use backup copy of
MCP

Little happening»
with D2 ons D3 off

most of time

System thrashing’
too many jobs or

too targe jobs in
mixe

If console not in

user set CT ON.

If Light pattern

above PK17 to PK20 is
ons one 0ff» on» then
thrashing is confirmed 3
D lights 4 to 7 indi-
cate mix number of
executing task. Try ent-
ering MX to clear
condition ¢ if not
sucessful» take memory
dump and do clear start
: recuest technical
assistance.

Extended memory
not correctly
used.

Run CONFIGURER and
warmstart if necess=-
arye

PKX Lights 17 to 24
flashing with "DF"
pattern (onsonsoff,
onsonsoNnsONsoON)

hardware disk I/C
error during
MCP task

Take memory dump:
request technical
assistance to analyze
memory dump to find
disk address for use

in fixing the diske.

To help find the fault»
warmstart and run the
KA utility on the
system disk before
executing any programse.
(See KA» section 4). If
shows any "AREAS
ASSIGNED TWICE™ the
disk directory may be
bade DO NOT USE THIS
DISK until recovery
operations have been
completed.
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SYMPTOM

POSSIELE CAUSES

SUGGESTED ACTION

PK Lights 17 to 24
flashing with T"AC"
pattern (onsoffson»
offsonsonsoffroff)
or "AD" pattern (on
offronsoffsronsone
offson)

see below:

(Take recovery action
as for "DF" messages
above: DO NOT USE THE
DISK until recovery

action is completed.)

hardware disk I/0
error during MCP
disk directory
operatione.

Request technical
assistance to fix
the cdiske

togical error in
disk directory
due to previous
fault.

Rerun using backup

cisk : analyze corr-
upted disk using S.A.U.
PDX function and report.

non=2zero retry
count on PO of
system disk

Deteriorating disk
performance-

Ignore if 10 or 20
during normal

running in one daye.
Call field 2angineer

if greater rate

than usual rate for the
Sitee.

Improper care of
removable disks:
possibly failure to
re~initialize disks
after long use

ALl frequently used
removable disks should
be cleaned and
re~initialized
regularly (for example»
on a monthly basis)e.

Logging not taking
place

SYS=SUPERUTL not
on systems diske.

L oad SYS=SUPERUTL

to systems diske

TL not on systems
disk

Load TL to systenms
disk

Logging not spec-
ified in SYSCONFIG
file.

Rerur CONFI3URER
and warmstarte.

PD» RM function
not available

No SYS=SUPERUTL

Load SYS=SUPERUTL
to systems disk.

SYS=-SUPERUTL already
performing one of
its functions (see
discussion in
section 4).

Check with MX if SYS-
SUPERUTL is performing
a function (mix=numter
12 gives the name of
the function): wait
then re~enter command.
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MESSAGE

PCSSIBLE CAUSES

SUGGESTED AZTION

Cannot run data
comm

No NDLSYS file on
system disk

Load NDLSYS file
(you may need to
run an NDL compil-
atione.

NDLSYS file does not

correspond to actual
netWwork on machine.

Load correct NDLSYS
files or recompi le
NDL programe.

NDL.INTERP not pres-

ent on system disk.

Make sure the correct
interpreter (for example
MICRCPCL) is named
NDL.INTERP and located
on the system diske.

No MCS program

fnsure that the correct
MCS is executing as well
as any user data comm
prografre.

Degraded per formance

Lack of memory due
to incorrect use

of Extended memory,
wrong SYSCONFIG

file on system disk.

Run CONFIGURER,
repeat after warm-
start.

Lack of memory due
to memory fautlt at
warmstart time.

Call field 2ngineer.

System not active:
programs in mix

but D=-light pattern
does not change’
keyboard input (for
example, MX) is
possible.

Program swapped
out waiting on
memory,

Enter <mix> GO to
resume program ex~
ecution’ if symptom
persistss program is
too large for avait-
able memory.




MESSAGE

PCSSIBLE CAUSES

SUGGESTED ACTION

System not active @
programs in mix but
D-Light pattern does
not change; keyboard
input (for example»
MX) causes error
bell to ring

Console file
in process.

input

Complete inout using
an 0OCK key.

System printer is
jammed.

Dpen ard close printer
cover to initialize
print head. Repeat if
not successful first
time. If still not
successful» perform

a warmstart.

Peripheral (possibly
line printer) hang

Enter CL command. If not
successful» make per-
ipheral ready or not
ready; switch if off or
cn; insert and unload
spare cassette in cass-
ette drive. If this
fails» take memory dump»
report fault, and warm=
starte.

Note: never load or
unload disk medias» or
cassette media which

are in user until

system has returned to
to initial state.

MCP software error

Take memory dump» report
fault» and warmstarte.

System initializes
(PK1 and PK2 Lit)

Corrunpted MCP
code file.

Take memory dump»
report errors rerun
cn backup diske.

Unexpected hardware
errore.

Take memory dump»
report error» re-
warmstart.

Unknown MCP error.

Take memory dump»
report errors, attempt
to rerun. If still not
successful» request
technical assistance.

PX lights 17 to 24
flashing (pattern
other than above)

MCP has detected
an error condit-
ion from which it
cannot recovere.

Refer to section

on MCP diagnostic
messages for further
detailse.

ALl keyboard
Lights flash

Memory parity

Initialize systems and
rerun. If still faulty»
call field angineer.
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MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

Program load taking
Long time : keyboard
disabled and D
Lights 4 to 7
ftashinge.

Program loaded
thrashing due to
tack of avaitlable
memory; too many
or too large pro-
grams in mix.

Try keyboard input. If
this fails», initialize
system and retrye.

Hissing sound from
disk drive.

Disk drive heads
are damagede.

Stop work. Remove the
disk from the damaged
drive. THIS DISK IS
PROBABLY DAMAGED, DO
NOY LOAD ANY OTHER
DISK INTO THE DRIVE.
Catl field engineere.

Non-=functional
disk drive.

Hardware fault on
drive.

Load a good disk on
crive (EXCEPT IF DRIVE
HEADS HAVE CRASHED)» run
LS utility. If this
produces errorss the
drive is faultys call
fielad engineer.

170 errors from
disk. -

Non=function disk
drivee.

See above.

Crashed disk head.

See above.

Physical damaged
disk media.

Replace with new
disk media.

Disk media has
bad areas-.

Run CHECK.DISK to report
on parity errors. Run

KA to give disk direct-
ory analysis: If this
shows AREA MISSING or
AREA ASSIGNED TWICE.»
send the KA plus recent
SPN message log to

field enginger. Run DA
to give further analysis
of diske.

Use backup d1sk for
system files. Re~=
cover any other files
by attempting to

COPY them one=by=one
from the corrupt disk
to a good diske.
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B 90 DEPENDENT UTILITIES

The following pages describe those system utilities which run under MCP control but which are relevent only
to the B 90 CMS software.
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CONFIGURER (Configure B 90 Software System)

This utility sets up data in a disk file called “SYSCONFIG” to determine how the B 90 is to be used. The
SYSCONFIG file must be present on the system disk if any of the software options are to be used, other than
the defaults given later. The data in this file is examined at warmstart time. Therefore any options specified
will only be effective after the next warmstart. T

To execute, enter
CONFIGURER

The utility runs in an interactive mode, using the console as input.

“SPO LOGGING REQUIRED Y OR N”. Enter “Y” if a log of SPO messages is to be kept on disk. This
will normally be required if the SPO messages are sent to the self-scan display where there is no hard-copy.
If no SPO logging is required, enter “N”.

“ENTER NUMBER OF LOG FILES”. Enter a number between 3 and 16. At warmstart this number of
files will be created on the system disk to hold the logs. The names of the files are “SYS-LOG-01" to “SYS-
LOG-nn” where “n” is the number entered. The minimum is 3 files.

“ENTER LOG FILE SIZE IN SECTORS”. Enter a number which will be the size of each of the log files,
between 32 and 16383. The minimum log file size is 32 sectors. Therefore the minimum disk space for log files

is (32 x_3) sectors.

“INFORMATION FOR WARM START: ENTER ID OF FILE TO BE ZIPPED”. If it is not desired to
execute a program at the beginning of each warmstart, enter the name of the program code file (including disk-
id if not on the system disk) to be executed. If no program is to be run, make a null input (just OCK1).

“ENTER STARTUP MESSAGE”. Enter up to 80 characters, terminated by OCK]1, as a warmstart message.
This message will be displayed at the beginning of each warmstart. If no message is required, just depress
OCKI.

“ENTER POWER OFF MESSAGE”. Enter up to 80 characters, terminated by OCK1, as a message to be
displayed. when the system disk is powered off. If no message is required, just depress OCKI.

“SPO OPTION SSA OR SPA”. Enter “SSA” if it is desired to display SPO messages on the self-scan display.
This will free the console printer to be used entirely by programs with console files. The self-scan can also be
used by programs. When the self-scan is used both programmatically and as a SPO, the SPO messages are dis-
played when the ready enable key and OCK1 are depressed.

Enter “SPA” if it is desired to write SPO messages to the serial printer. This is especially useful if the console
printer is equipped with more than one tractor, in which case only the bottom left-hand tractor will be used
by the MCP for SPO messages, and other tractors can be used exclusively by programs with console files.

“JOB COMPLETED”. This is displayed when the utility terminates.

Defaults:

If the SYSCONFIG file is not present on the system disk, the following options are assumed:

SPO logging is enabled.

The number of log files is 3.

The size of each log file is 32 sectors.

No message is displayed at startup.

The SPO option is SPA.
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Output Messages:

MES SAGE

POSSIBLE CAUSES

SUGGESTED ACTION

ILLEGAL NUMBER
OF LOG FILES

A number outside
the range 3=16
Wwas entered.

Wait for repeats then
enter correct value.

ILLEGAL FILE

A number outside

hait for repeat»

SIZE the range 32-16383 prompt» then enter
WasS entered. correct value.
ILLEGAL - A file-name enter- Wait for repeat

ed does not have
the correct format.

prompts then enter
correct value.

INVALID CHARACTER IN
IDENTIFIER jidentifier

Typing mistake

Check input and re-enter
when promptede.

*+*INVALID SELECTION -
RETRY®*

Option has been spec”
ified which is not
one of allowed values.

Wait for repeat prompt»
then enter correct
information.

PARITY ERROR QN
WRITE TO FILFE
file-name. ERROR
AT RECORD NUMBER
number.

Parity error occur-
red while writing
information to

the SYSCONFIG file.
Utility terminates.

Investigate cause
of disk error. Use
different diske.
Repeat execution of
programe.

2015228
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DUMPANALYSE (Analyze B 90 Program Dump Files)

‘[ When a program is DP’ed (see DP intrinsic) a file on the system disk is created with a name DMFILnn where
-nn is the mix number of the program dumped. This utility provides an analysis of this file, for use by technical
/ analysts, printed on the line printer.

analysis. If the dumped program was written in COBOL or RPG (used COBOLINTX), a fuller analysis can

{ If the duihped prﬁﬂowgvran;wvs;as written in MPL (used BILINTERPX) only the dump-file is required for a full
be provided by specifying the program code file as well.

Format:

e %
(0 AERY

ik BN »3}

DUMPANALYSE disk-name / dump-file-name 1 | disk-name / program-name

%l Note that the program name must be the name specified at compile time and placed in the code file. This
< is normally the same as the disk file name but the file name could have been changed by the CH utility. if
I the wrong program name (or none at all) is given for a COBOL or RPG program, then the dump analysis
{ will be incomplete (no COP table data can be analyzed).

Examples:

To analyze the dump file of an MPL program DP’ed when it was mix number 1:
DUMPANALYSE DMFILO01

To analyze a dump file (which had been copied to a new file DPFILE on disk PRB) caused by DP’ing the
COBOL program AR678:

DUMPANALYSE PRB/DPFILE AR678

To analyze the dump file created by DP’ing the RPG program RS202P. The program was at mix number
3 and the code file resides on disk RTB:

DUMPANALYSE DMFIL03 RTB/RS202P

On completion of the printed analysis, the dump file is removed from disk. To preserve a copy of the dump
file, make a backup copy (using the COPY program) before executing the DUMPANALYSE program.

Output Messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
**WARNING*+ BIL Program name has Nonee.
DUMP FL» SECOND been specified for
PARAMETER IN a dump file from an
INIT.MESS IGNORED MPL program.
PACK ID TOO Disk=name exceeds Check input and
LONG disk=name 7 characters. Util- re~enter.
ity terminatese.
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MESSAGE

FCSSTELE CAUSES

SUGGESTED ACZ TION

FILE ID TO0O
LONG file~-name

File-name exceeds
12 charactes.
Utility terminates.

Check input and
re-enter.

INVALID CHARACTERS
IN FILE fite=name

File=-name or program
name mis~-spelled.
Utility terminates.

Check input and
re“enter.

file=name NOT
FOUND

pump file or progranm
file cannot be found.
Utility terminates.

Check input and
re-enter. Or make
file present by
{oading program
or dump file from
backup copy.

INTERPRETER VERSION
NOT SUPPORTED
interpreter-name

Dump file is corr-
upted; Error in com-
piler creating prog-
ram file.

Use backup copy of
dump file’ retain
program code file
and request tech=
nical assistance.

2015228
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GEN.DUMPFL (Create Empty B 90 Memory Dump File)

Before the contents of memory can be dumped to disk, an empty disk file called MEMDUMP must be cre-
ated. This file must be large enough to take the contents of all the memory of the system on which the dump
is being taken.

The size of the file is spec1f1ed by “number” in the range 64 to 11264. If “number” is not given, the size
|_defaults to actual memory size of the machine in use.

Format:

GEN.DUMPFL l number \l/ r ON disk-name \l/ r AS file-name

Examples:

To create an empty file called MEMDUMP on the system disk for a B 90 with 80K bytes of memory:
__ GEN.DUMPFL 80 _

To create an empty file called MEMORY.DUMP on disk PRB for a 128K B 90:
GEN.DUMPFL 128 ON PRB AS MEMORY.DUMP

Note that this file-name must be changed to “MEMDUMP” before a successful memory dump can be taken.
Any existing file of the same name will be removed when the new file is created by this utility.

Output Messages:

MESSAGE POSSIBLE CAUSES SUGGESTED ACTION
SPACE RESERVED Successful E0J None.
SIZE TO00O SMALL "number™ is less Re=input.

' than 64.
SIZE TO0 LARGE "number™ is greater Re-input.

than 11264,

DISK NAME TOO Disk name 1is géeater Re=inpute.
{ ARGE than 7 characters.
FILE NAME TOO File.name is greater Re=-inpute.
LONG than 12 characterse.
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GT (General Trace)

7

The general trace command is an MCP intrinsic which displays various diagnostic information either on the
[ system console or on the line printer. The general format is:

" Format:

¢ B q
ON
OFF
GT < printer-peripheral -
diagnostic-class switch-value
disk-peripheral
- —

To turn the trace printing on, with printing on the console (SPA) enter
GT ON

To direct the diagnostic printing to a line printer, specify the printer peripheral. For example
GT LPA

Note that the trace must also be turned ON in this case. The trace will be interleaved with any program
printout.

To turn the trace off, enter
GT OFF

To display the cumulative number of retries performed on a disk unit since the last warmstart, specify the
desired peripheral. For example,

GT DMA
The general B 90 machine code trace is implemented as follows:

Each trace point is identified by a diagnostic class and a diagnostic value. The class is one of 16, identified
by a hex digit (0-F). This identifies the system function being performed, as follows:

Open/close file nandlirg rcutines

Indexec file handaling

Accept/display rout nes

Intrinsic funct ions (fcr exampler SORTINTRINS)
Automat ic volume reccgrition (AVR) routines
BAILIFF (task handling MCP rcoutine)

Disk space allocat e/ceallccate routines
Interpreters (BIL INTERPX», COBOLINTXs NDL. INTERPX)
MCF communicate handler (MCH)

Virtual memory (VM) routires

Tesk control rout ines (for exampler BAILIFF)
I1/0 master 1interrupt hardler (MIP)

[ ]
~

TMOO @O NN =D
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The diagnostic value is a hex number (0-F) giving a measure of depth of trace required (0 is least significant,
F is critical).

The GT command allows the storage of a switch-value for each diagnostic class. If the trace has been initiated
via the GT ON command, then each time a trace point is encountered in the machine code, a diagnostic printout
will occur if the switch-value for that class of trace is lower than or equal to the diagnostic value of that trace
point. For example, if a particular trace point had a diagnostic value of C, then a trace point would occur if
the switch-value for the appropriate class was in the range 0-C inclusive. If the switch-value set by the GT com-
mand was D, E or F, no trace print would occur.

The default values set at warmstart are:
trace option OFF ‘
diagnostic print directed to SPA
all switch-values set to F.

Therefore the only trace prints that will normally occur are the critical ones (diagnostic value F).

Note that if the trace option is ON the PK lights display the current trace point, whether or not the printing
takes place, as follows:

PK [Pk | Pk [Pk [Pk [Pk |Pk |PK

v

diagnostic-class diagnostic value
in binary in binary
(0000 — 1111) (0000 — 1111)

For example, a trace point with class D (binary 1101) and severity 7 (binary 0111) will cause PK lights 17,
18, 20, 22, 23 and 24 to be lit.

The switch-value entered in the GT command must contain two hex digits:
first digit — switch-value for register diagnostics
second digit — switch-value for memory diagnostics

If no options are specified for the GT command, then the current switch-values for each of the 16 diagnostic
classes is displayed.

Examples:

To find the retry count for DMA and DKA:

GT nDMA
DMA 0 RETRIES
GT DKA

GT DKA NOT ON SYSTEM
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To set the switch-values to CC for interpreters, then interrogate all switch-values, then turn on printing to
LPA:

GT B cc

GT
DIAG SWITCHES FF FF FF FF FF FF FF FF FF

eee-.FF FF CC FF FF FF FF

GT LPA
GT ON

Note that only the disk-peripheral option and the GT command with no further options result in an immediate
response to the operator.

Format of diagnostic printout:

The format of a register diagnostic message is given here, where each X represents a single hexadecimal digit.
The hex string is printed on one line.

register :  AD BO B1FL J K L
XX XX XXXX XXXX XXXX XXXX
register M1 M2 WR X Y MXA MXB UMRX AD,ESCT
XXXX XXXX XXXX XXXXXXXX XXXXXXXX XXXX X X X X XXX X X X X X

The diagnostic class and value are given by the AD register (first 2 digits, repeated in first pair of last four
digits). For example, a DF diagnostic with M1 = 1111 would look like:

DF XX XXXX XXXX XXXX XXXX XXXX
1111 xxxXx XXXX XXXXXXXX XXXXXXXX XXXX XXXX XXXxX DF xx

where x indicates any hexadecimal digit.

When GT is switched on, system fatal errors (which would normally result in a set of PK lights 17 to 24
flashing) are reported as a diagnostic printed message followed by initialization to the Initial state. A memory
dump should normally be taken to find more information. When GT is switched off, the pattern of PK lights
17 to 24 that are set flashing on a system fatal error correspond to the value of the AD register. ‘
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ND (New Density)

This intrinsic allows the operator to define the print density on suitable console printers.

Format:

ND peripheral density l

The density field is a single character which specifies the density as follows:

A. The greatest number of characters per inch available on the printer.

B. The second highest number of characters per inch.

and so on.
1. The greatest number of lines per inch available on the printer.
2. The second highest number of lines per inch.

and so on.

Examples:

ND SPA 1
ND SPA B

When the number of characters per inch changes, the operating system will adjust the values of page width
and offset (previously set by an FD command or by default) so that any subsequent output is restricted to the
part of the platten available with the previous density. The page height will be adjusted when the number of
lines per inch changes.

The new density, together with the adjusted values of page height or page width and offset, are recorded
in the system configuration (SYSCONFIG) file and are remembered across system shutdown and warmstart.

At warmstart, if any inconsistency is found between the system configuration file information and the
capability of the current printer, then the system configuration file information is ignored and default values

are used. The system configuration file is unaltered.

The densities available on different printers are as follows:

/ PERIPHERAL DENSITY VALUE
1, 120 cps console printer 15 characters per inch A

/ 10 characters per inch

x 90 cps console printer 15 characters per inch

| 10 characters per inch

/ 8 lines per inch
/

o= W > W

f 6 lines per inch
|
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Output Messages:

MESSA GE POSSIBLE CAUSE SUGGESTED ACTION
input INVALID (1)the specified (l)enter correct
density value exceeds input
the number of options
available on the
configured console
(2)the printer 1is (2)wait until program

in use

(3)the mnemonic 15

has closed the console
file

correct the 1nput
incorrect and re=-enter
tnput NOT ON SYSTEM The spech fied Correct the 1nput

peripheral does
not exist

and re=enter

2015228
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PATCHMAKER (Patch B 90 Machine-Code Object Program Files)

This utility reads a file of patches from disk or cassette or from console keyboard input and patches a ma-
chine-coded system software item. Stringent conditions are enforced to make the patch, including the necessity
to apply each patch in the correct order. All previous patches must be applied before making the next patch.

Note: it is essential that an unused copy of all micro-coded software items is retained for patching. It is not
possible to patch a B 90 MCP that has been used in normal B 90 operation. This is because certain MCP tables
included in the code file are modified during operation. This modification would cause the check digit calcula-
tions in PATCHMAKER to fail. The Stand-Alone Utility (SAU) COPY function may be used to create unused
copies of all system software for patching purposes, and also to create backup copies of patched software. Files
on the system disk cannot be patched: they must reside on a user disk. o

To execute, enter
PATCHMAKER

~The utility runs in an interactive mode.

The utility displays on the SPO: “IS PATCH FILE TO BE ENTERED FORM CONSOLE”

and waits on an ACCEPT.

If the operator enters
AX mix-number YES

then the console file will be opened. Any other response causes the utility to ask, via displays on the SPO,
if the file containing patches is on a cassette: if the response is “YES” a tape file named “PATCHES” is re-
quired, and any other response requires a disk file on the system disk named “PATCHES”.

If a console file is opened the utility displays
| “YDATA PATCHES
SIGNIFY WHETHER PATCH FILE IS TO BE
OUTPUT ON CASSETTE OR DISK”

The operator may enter, via an ACCEPT, either “CASSETTE” or “DISK”. Patches entered subsequently
on the keyboard will be written to the specified medium.

The utility displays
“ENTER PATCHES NOW”

The patches must be entered via the keyboard from the hard-copy provided. The characters and terminating
keys must be entered exactly as supplied, although spaces are not significant and may be entered as found con-
venient. The utility will ask for resubmission of lines which are obviously incorrect.

If correct, the message
“PATCHES HAVE BEEN ENTERED CORRECTLY
“9END PATCHES”

is given.

When the correct patch has been entered, the utility displays on the SPO
“IS PATCHING NOW REQUIRED”

and waits on an ACCEPT.
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If the operator enters anything other than

AX mix-number YES

then the utility will go to normal EOJ. If the operator enters “YES”, then patching will be carried out.

The utility displays

“ENTER DISK IDENTITY OF FILES TO BE PATCHED”.

and waits on an ACCEPT.

The operator must enter the disk name of the disk on which reside all the software files to be patched. This

must not be the system disk.

The utility displays

“FILE file-name BEING PATCHED,

TO BE SAVED AS ”

and waits on an ACCEPT.

The file-name is the name of the file to be patched, which is generated from the patch itself. This file must
be present on the disk specified earlier. The operator must enter the new name for the file after it has been

patched. The patched file will be retained only if the patching is successful.

Checksums are computed and verified before and after patching. If the utility goes to EOJ without displaying
any error messages then the patching has been successful.

Output Messages:

MESSAGE

POSSIBLE CAUSES

SUGGESTED ACTION

ERROR IN PATCHES
ENTERED - RUN
ABORTED

Keyboard input
has been made
in error.

Check k;Yboérd input
with hard=copys re-
execute utility.

PATCHES T0 fite-
name=1 SUCCESSFULLY
| ACCOMPLISHD AND

| SAVED IN file~-
name=2

Successful patch-
ing run.

Make backup copy of
file=name=2 (unused
patched file) for future
patching.

INITIAL CHECKSUM
DISCREPANCY

Wrong software
file has been
submitted for
patchinge.

Re~execute utility with
correct input file.

Other error mess~”
ages

Wrong input file;
other serious soft-
ware errorse.

Request technical
assistancee.

Note: the device kind of the utility’s console file may be modified via the MODIFY utility to one of KB,
KD or KP if required. The internal name of the console file is THREADS.
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861



PMB90 (Analyze B 90 Memory Dumps)

(" This utility is an interactive program which produces a formatted print of the contents of a memory dump
|| tape or disk file produced by the memory dump feature of the B 90 bootstrap ROM. The tape must be labelled
1) “MEMDUMP/MEMORY” or the disk file must be named MEMDUMP on the system disk unless otherwise
{1\ specified to PMB90.

H

The utility requires the following files on the system disk:
PMB90 - object code file
PMBHELP - data file of prompt messages
PMBERROR - data file of error messages
PMBM.xxxxx — data file for information on MCP xxxxx
PMBO.xxxxx — data file for more information on MCP xxxxx

The x values vary with each release: the files provided with each release must be used with that release, other-
wise incorrect analysis may be made.

Starting the Ultility

The utility can be executed with a number of options in the initial message. The format is as follows:

Format:

s 1V

AX
SET.SCREEEN number number

PMB90 .< I\Lllliéi\{_lORY hex- number >

GET file-name
ON disk-name

The meaning of these options is as follows:

_AX

The program will use the SPO via DISPLAYS and ACCEPTS to communicate with the operator. If this op-
tion is not specified the console will be used for communication.

SET.SCREEN

This option sets the screen page and line sizes from the numbers specified. These must be set if the DISPLAY
option is used (see later). The input medium is the console keyboard but echoing of input is on the self-scan
screen.

If this option is specified, the program will read only the first part of the memory dump, up to the byte given

by the hexadecimal number. Note that use of this option could cause the program to fail on certain print options
if the analysis requires a part of the dumped memory that has been excluded.
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LIST

This option will list the contents of the unanalyzed memory dump during the initial reading of the dump by
the program. The list is in groups of 4096 (4K) bytes.

GET

This option can be used to specify the name of the memory dump disk file. If not used, the file “MEM-
DUMP” on the system disk is opened. If this file is not present, a cassette labelled “MEMDUMP/MEMORY”
will be opened.

ON
This option can be used to specify the disk on which resides the memory dump file, if not the system disk.

Using the Utility

The analysis takes place in an interactive manner. All the available options and instructions on how to use
them are provided in response to the input “HELP”. Further details on a particular option are provided in
response to the input “HELP option”. A knowledge of the MCP is required in order to diagnose the reason
for any particular memory dump.

The complete dump options are given here in “railroad diagram’ format, with further details later.

PRINT < print-option >

DiSPLAY ——

CHECK —l{—— < check-option >
—>  AS <fid> 1 —> ON <mfid> — I

SAVE

PATCH < page-option > ————— < address > ZT— < hex-addr >  ——
N j/
BYE

This option specifies that output from the following list of <print-option>s is to be printed on the console.

NEXT

TR

PRINT

DISPLAY

This option specifies that output from the following list of <print-option>s is to be displayed on the self-
scan screen. In this case the SET.SCREEN parameter should have been used in the initial message.

CHECK

The two <check-option>s are MEMORY.LINKS and ALL.MEMORY. The MEMORY.LINKS option gives
a print of all memory links from the initial pointer (PTRX) until the end of the chain or an inconsistency is
reached. :
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SAVE

This option enables a copy of the dump (patched if required) to be made on the specitied disk with the specified file-name.
PATCH

This option enables invalid areas of memory to be patched in the dump, to enable PMB80 to continue its analysis.

The <page-option> may only be ONE. The <address> is four hex digits, and the <hex-addr> may be from
1 to 16 hex digits.

END, BYE
These alternative options cause PMB80 to go to normal EOJ.

The format of <print-option> is as follows:

——> ALL.MEMORY
——> GLOBAL
C.TABLE
F—> EscT
—> DIAGNOSTICS
———> TASK.TABLE
—> MEMORY.MAP
——> MEMORY LINKS
—>> < page option > VMWA
—> GWA
—> scL
——3 SAT
—> MIX
—> OL
——> DATA.COMM.AREA

———= PHT ll/

> — < device option > — -

|, SUICE A
K)

— <slice option >

L— DATA.SEGMENTS —

————> TASK

— < task-name >
— < mix-number, 0-15> —

— < wa option > ——

—— CURRENT
> HEX ———— < page option > —————— <start address > - <Jlength> —
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ALL.MEMORY

This option creates an analysis of fixed MCP data areas, configuration table and task table if present, all pe-
ripheral handler tables, memory links and analysis of all locked slices in memory plus all overlayable code and
data segments present in memory at the time of the dump.
GLOBAL

This option creates an analysis of the fixed MCP data areas only
C.TABLE

This option gives a print of the configuration table if it was in memory at the time when the dump was taken.
ESCT

This option gives a print of the mix table (execution scan priority table).
DIAGNOSTICS

This option gives a print of the MCP’s diagnostic buffer area.

TASK.TABLE

This option gives further analysis of the mix, if the overlayable task table was present in memory at the time
when the dump was taken.

MEMORY.MAP

This option provides an analysis of the layout of memory.
MEMORY.LINKS

This option analyzes the layout of the overlayable area of memory.
VMWA

This option gives a print of the virtual memory work area only.
GWA

This option gives a print of the Global work area only.
SCL

This option prints the keyboard buffer only.
SAT

This option gives a print of the Slice Address Table only.
MIX

This option gives a selective analysis of parts of the dump relating to the tasks running at the time of the
dump.

oL

This option provides a selective analysis of peripheral configuration information.
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DATA.COMM.AREA

This option prints the areas of memory relating to data communications.

PHT

This option gives a print of selected Peripheral Handler Tables. If the <device-option>s are absent, then all
peripherals attached to the system at the time of the memory dump are analyzed. Allowable values for <device-
option> are:

CX - Channel Expander

LP - Line Printers

SP — Serial (console) Printer

CT - Cassettes

DK - Cartridge Disks

DF - Fixed Disks

DM - BSM Disks

KB - Keyboard

SS — Self-Scan

ADC - Asynchronous Data Comm Controllers
SDC - Synchronous Data Comm Controllers
DI - ICMDs

SDI - BSMII Disks

SLICE
This option provides selective printing of locked slices of memory or of data segments. The <slice-option>

may be either a “slice number” in the range 0-45 or one of the following names:
DISKDDR
LPDDR
PANDDR
KBDDR
CASSDDR
SENDDR
CONSOLE
INXS
SCREENSN
SUSN
INITIALIZE
ADCDDR
SDCDDR
OPENCLOSE
DCCH
SPO
CONBUFSN
SCLBUFSN
ICMDDDR
OCOMSN
DIAGSN
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TASK
This option prints the contents of a Task Control Block (TCB).

The <task-name> may be one of
NDL
MCS
BAILIFF
SCL
LOADER

The <wa-option> may be one of
MPLII
BIL
COBOL
RPG
SORT
NDL

HEX

This option provides a print (or display) in hexadecimal and byte format of selected parts of memory. The
<start address> is a four-hex-digit number and the <length> is also specified as a four-hex digit number.

Example:

To obtain a complete memory dump print on the console printer:
PMB90 (OCK)
PRINT ALL.MEMORY (OCK)

To obtain a dump of the data comm buffers, plus the data comm controller device-dependent routines, plus
the MCS and NDL task tables:

PMB90 (OCK)

PRINT DATA.COMM.AREA (OCK)
PRINT PHT ADC SDC (OCK)
PRINT TASK MCS NDL (OCK)

Note:

When submitting memory dumps for analysis, it is helpful if some preliminary analysis has already been per-
formed. The following option is recommended:

PMB90
PRINT MIX OL MEMORY.MAP MEMORY.LINKS GLOBAL PHT TASK CURRENT

Always provide the MEMDUMP file on magnetic media even if this preliminary analysis has been performed.
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POWER OFF

Logically power off all user disks (see PO command if under MCP control, or SAU PO command if under
SAU control).

Logically power off the system disk (see PO command if under MCP control). Wait until the system returns
to the initial state, that is PK1 and PK2 are lit.

If the PO command cannot be used, due to some system error, then the system should be halted by pressing
the Load Enable button, causing the system to return to the initial state with PK1 and PK2 lit.

Remove all removable disk media.
A mini disk can be removed immediately the unit door is opened.
A disk cartridge can be removed only when the red stop light is lit, assuming that the drive is func-
tioning correctly.

Power off the disk units (failure to remove disk media before this, may result in subsequent media corrup-
tion).

Remove all cassettes from the system.

Power off the main cabinet (this must be the LAST action after all peripherals have been switched off).

Note on disk removal:

There are only two situations when it is valid to remove a disk:
where the MCP is not running and the disk is not in use.

where the MCP is running, but the disk is a user disk which is logically powered off after using the
PO command: note that the PO command does not cause a disk to become logically powered off if
it is in use, but the PO will be completed only after all activity on the disk is complete.

Note on power failures:

If the main cabinet is switched off accidentally (for example, by power failure), remove all disks and cassettes
before it is switched back on.



SECTION 10
B 1800/B 1900-DEPENDENT
SYSTEM SOFTWARE

TO BE PROVIDED
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APPENDIX A
COMPLETE RAILROAD DIAGRAMS

This appendix gives the railroad diagrams for all the CMS-common intrinsics and utilities, including SORT and CO, in
alphabetical order. These diagrams give the complete input message formats, for ease of reference.

For details of the meaning of these messages, refer to the text.

In the following diagrams the <ex-option > is defined as :

— 1 Ex < disk-id > _ JL}

and < file-name > is defined as :

< disk-id > / < file-id > —_—>
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AD intrinsic

——— / <prog-name> ——

AD — 0 <mix> < peripheral > —>

ADD utility

— <ex-option> 1
LD E * < file-name >
ADD

< load-spec> is defined as :

\IZ_"T

< load-spec > ‘AL—%

<file-id> T

[ <BOTH> I

1 TO <disk-id > ‘1
2 >

FROM < tape-id

— < group-name > ===

A-2



AMEND utility

— <ex-option> —_

AMEND —l—— <file-name>

* < file-name>

Rl

L

AX intrinsic

AX < mix >

—— / < prog-name > &

< text > JL%

CH utility

< ch-spec> is defined as :

—— < group-name >

I, < file-name >

2015228

* < file-name >
CH , >
—M—— < ch-spec >
— < DATA >—
_ Q TO group-name >———-1
—— <DATA>—— S
_ _ TO < file-name >——




CL intrinsic

r— < printer peripheral >

— < tape peripheral >

CL
— < self-scan peripheral >

— < ICMD peripheral >

CHECKADUMP utility

[— < ex-option >
: LHECKADUMP < tape-id> —— WITH —XIL— < disk-id > —A‘(%

* < file-name >

CHECK.DISK _utility

- < ex-option > ﬂ
CHECK.DISK —

L <disk-id> JIL%



CO utility

r—< ex-option>——

(60) @ < CO-spec-1> —— @ —— < CO-spec2> =—T—>

—RESTART —— < mix> 'QL i

— MX

— < line-number >

— < mix > e |

L—cLEAR —

ALL

< CO-spec-1> ia defined as :

< disk-id> / —JL < program-name > @'__ < disk-id >/ i<c0mpiler-name>—>

< CO-spec-2> is defined as :

< compiler-option >

) W PRINT
-—m—— < message-statement >

— 1 < patchfile-statement> o

FILE ——— ——m— < sourcein-statement >
LB\ |—_ /-1\— < sourceout-statement >
I— Fl ———— ) W < workfile-statement > —
‘—/-1L < printout-statement > —

@indicates the allowed postions for macro cells
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CO utility (Continued)

The < compiler name> is defined as :

RPG

RPGXREF

COBOL

MPL
OPTLIST

The < compiler-option> is defined as :

— SYNTAX —

SY

LI

LIBRARY

\'4

SAVE

GO

The < message-statement>> is defined as :

< patchfile-statement > is defined as :

MESSAGE — < message-text > ——————>>

V

— PATCHFILE

1\

I NAME < file-name>

M

MFID — <disk-id> —

L1
|

) - FID — — < file-id>— — — ———————

DEVICE — < hardware >

A6

FILESIZE — <integer>

A\



CO utility (Continued)

< sourcein-statement> is defined as :

__m____ NAME — < file-name>
]

' MFID — < disk-id >

——— SOURCEIN

L (1 FID — <file-id>

DEVICE — < hardware >

>

< sourceout-statement > is defined as :

\2

——m— NAME — < file-name >

j_P

|—/1\— MFID — <disk-id >
——SOURCEOUT—L
L—‘ 1 FIp — < file-id>

—

DEVICE — <hardware >
FILESIZE — < integer >

RECORD — < integer>

r— RECORDS.BLOCK — < integer >

1Y

BLOCK — <integyer>

< workfile-statement > is defined as :

—WORKFILE MFID <disk-id > —

< printout-statement > is defined as :

—PRINTOUT DEVICE —— < hardware >—

2015228
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COMPARE utility

V

l— < ex-option > l
: COMPARE < comp-spec>

r—de < disk-id>/ 5L<file--id>

< comp-spec>> is defined as :
< mfid-spec-1>—WITH — < mfid-spec-2 >

Vs

<gid-spec-1>— WITH — < gid-spec-2>

< mfid-spec> is defined as :

L CRD — .
— VTP —
L PRT —

<nbi>l&_>

— < mfid>=—/ < file-id> DSK <nr>

< gid-spec> is defined as :

— <disk-id>—/——-—&— < group-id> m—< nr <nb>—x




COPY _utility

* < file-name >
—— < ex-option> < group-copy >
L
—  <sfile> TO <d-file> —
< group-copy > is defined as :
— <KEY>—
< BOTH>—
—_— < group-name-1> _ _ TO < group-name-2>> —>
<s-file> is defined as :
— CRD  —
1\ MTP
L PTP —
— <BOTH> —
) W
| _< KEY_> — — <r-spec>
——<ﬁ|e-name>v : L
RECORD <nr>
BLOCK <nb>
TAPE.MARKS ——————— <nt>

NO.LABEL

2015228



COPY utility (Continued)

< d-file> is defined as :

< file-name >

<r-spec>is defined as :

/1\ RECORD <nr
L4 11— BLOCK nb
L 1\ FILESIZE —nf> —
-—f;\—— SINGLEAREA
—m——— CRUNCH
——m— EXTENDING
>
CRD
M\ r MTP _] >
l—— PTP —'l
< number>
>

< record-key >

A-10

—  <r-count>

|

- <record-key> —



CP utility

l— < ex-option > —\L [— < compute-string> @
cp

< compute-string > is defined as :

<integer >

* > <integer>

— M —

CREATE utility

* e < file-name >

[-— < ex-option > & &—<tab >—_I
: CREATE < f-spec >

>
< f-spec > is defined as :

r—RECORD <nr
S ' —=BLOCK <nb
A —FILESIZE <nf

< file-name> N ~-€RUNCH

A

. —>
EXTENDING — < file-name >

2015228 A-11



DA utility

—— <ex-option >
DA —— <disk-id > —l— [ <file-id > AL;
ONLY
/ ~N
READ .
@ <sector >
< record > -
NEXT
: N
DISPLAY -
N
END -
N
DCL =
\
DFH ALL =
NEXT
OF < file-id >
TEMPORARY-

A—-12

T < sector >
— @



DA utility (Continued)

AVAIL.TABLE ALL >
AVAILABLE ~ —— |
BAD
INVALID
< sector>
[ ..
NAME.LIST —>
NAMES
OF < file-id>
TEMPORARY
< sector>
[ . N
2015228
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DC intrinsic

DC <text> AL——é

DD utility

FUNCTION — STORE

['— < ex-option >
| ;ILDD--STORE —< dd-spec>=>

< dd-spec> is defined as :

|- <f-spec> = < f-spec
L TO ’ "'_9
< g-spec>

< g-spec

< f-spec>> is defined as :

——<disk-id > —/ -lk- < file-id> —>

< g-spec> is defined as :

—L <disk-id> —/ group-id >=>

FUNCTION — RESTORE

—<ex-option >_§k_
DD— RESTORE — < ddr-spec>—>

< ddr-spec > is defined as :

\/

< f- spec} [<f-spec>]
<g spec < g-spec>
The < f-spec > and < g-spec>> are defined the same way as in STORE FUNCTION.
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DP intrinsic

< program-id > "%

DP < mix no. > — /
DS intrinsic
DS < mix > — < program-id > ——9
DT intrinsic
— < date > —Q — <time>
DT l—}

2015228
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DUMP _utility

— <ex-option> ———

LD

* < file-name >

&— DUMP

< dump-spec> is defined as :

o

————

< dump-spec > L—%

b

FROM <disk-id> —

TO < tape-id>

’

— <file-id> '—'1

r— < BOTH>W

<group-id > ——

V

EX intrinsic

A—-16

EX

—— < program-id >

l'—‘ < real-store> “]
1 < text

>—%



FD intrinsic

FD SPA < height >, < width> , < offset > ——

FL utitity
* < file-name>-
— <ex-option> QL — <file-name > ——
FL &——-9
L——<group-name > —
FS utility

INTO

AL < file-name™> 1
< file-name >

— <ex-aption>
1FS
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GO intrinsic

— / < prog-id >
GO < mix> L

ICMD utility

— <ex-option>  ——

ICMD

< ICMD-option> is defined as :
— LR —  <disk-id >

< ICMD-option> ———>

— PG — < disk-id >

t——COPY — < file-name> — ICMD — TO — < file-name >

b——COPY — <file-name> — TO — < file-name > — ICMD

< file-name > for this utility is defined as :

<disk-id> / <file-id>

A-18
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IR utility

—— IR —— < number> ——9

KA utility
* < file-name > —]
I-— < ex-option > i < file-name > —-I
| KA — ___l >
< group-name >
!-—- < disk-id > / E
] DSKAVL —
KX utility

KX —— <disk-id> i—- < number > L

or
NEXT

RM
—REMOVE—

\4

KX

END
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LB _utility

LB
-—
LD utility
See ADD, DUMP, LOAD, and UNLOAD
LF utility
LF
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LIST utility

[— < ex-option> -}

* < file-name >

’

LIST -—-9
] l— <r-spec> 1
< f-spec> :
< f-spec > is defined as :
—_— A ——
1\
L N —
— MTP
— PTP
< file-name > M >
1 RECORD <rs>
1 BLOCK <bs>
1 TAPE.MARKS — <nt>
1 NO.LABEL
m KEY >
<r-spec> is defined as :
l— <integer> l
~N
/
| <r-count>
< record-key>
L _—  <recordkey> —

2015228
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LOAD utility

—— < ex-option> 1
LD

< load-spec>> is defined as :

* < file-name>

[ LOAD —— < |oad-spec:1>

—fi\-—-— TO <disk-id> SL —
L) FROM < tape-id>

— < group-id> —

< file-id > BOTH>—

Vv

-

R utility

|

|

< LR-spec > is defined as :

i |

— < ex-option> Q_ — * <file-name> 1
LR —

<LR-spec> —_—

— <file-name> ——

—— <group-name> —

<A>

—— < ASCENDING > —

— <disk-id> / i
= <integer> —

A-22
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MODIFY utility

— < ex-option> —&-
MODIFY

< m-spec> isdefined as :

CODE.FILE — < file-name> —— ,

< f-spec > is defined as :

— < file-attribute>

< ppb-spec > is defined as :

2015228

e < ppb-attribute >

— * <file-id> ——j/

PRINT.FPB

PRINT.PPB

;_XlL < m-spec>

FILE — <inf>— , —<f-spec>—, =

[

\'4

YV

PPB —AIL- < ppb-spec > —,

< attribute-value > j

=

< attribute-value > —

>
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MX intrinsic

— <mix> T / < prog-id>
MX

Vv

OL intrinsic

l—— < peripheral >
oL

V

PD utility

—_— < group-name >

—— PD

— < file-name >

A-24




PG . intrinsic

PG < tape or cassette peripheral > —9

PL utility

r— <ex-option> ‘—qL
PL —SIL <PL-spec> —

< PL-spec> is defined as :
—— SYSTEM

S
ERROR

E

— <time> 3{
FROM — <date>

— <time> q{
TO — <date> ‘

ENTRY — < number>

MIX - < number>
— INPUT

b—— OUTPUT
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PO intrinsic

PO < peripheral > —

PR intrinsic
A
| ) ] RN
—— PR —— < mix no.> / —<program-id > B >
L.
RM utility
* < file-name >
— < file-name>  —— l—-— <BOTH> w

RM >

< group-name >

RY intrinsic

A-26

RY

< peripheral > ——-9



SF intrinsic

< disk-id > e
SF —n <mixno.> —/ —— < program-name > <disk-id >/ < file-id> ""_'>
< file-id >
SORT utility

I—— <ex-option>-q[— ¥ —— < file-name> _—i—
SORT—[ _—9

< sort-merge-spec >

< sort-merge-spec>> is defined as :

< key-statement >

\

*1 < file-statement >
IL@__ H

< user-option-statement >

< file-statement> is defined as :

FILE
].— IN —— < |-file-spec> = OUT — < O-file-spec> ——>

FILES

< I-file-spec> is defined as :

—PU RGE}
DISK

DISK 9
— <file-name><- PURGE < block-size > z
CARD— | Sl‘ [_
< record-size>
TAPE ‘
CASSETTE—

2015228 A-27



SORT utility (Continued)

< O-file-spec> is defined as :

DISK
CARD < record-size> < block-size >
TAPE l_ 1/ r— q/
CASSETTE
—  <file-name >—<— PRINTER — > >
KEYFILE
TAGFILE
< key-statement>> is defined as :
— ALPHA ——
— UA
QSCENDING —_ ——NUMERIC = r‘R —]
KEY — < — <loc> — < len> ——EDESCENDING UN >—>
D —SA ——88M L-L -—l
—SN ———
L—SSA
< user-option-statement> is defined as :
INDEX
.—EINPLACE
MERGE
NODUPLICATES -1
EDUPLICATES —
SYNTAX
~
NOPRINT >

A-28

|————— NODISPLAY
COMMENT — <comments>
FILESIZE — <number of records>
MEMORY — <memory size=
WORKDISK — <disk-name>




SQ utility

< ex-aption>
l— ]' SQ — < disk-id> —l— < SQ-spec> LIST b

< SQ-spec> is defined as :
r—VERIFY

—ALL
FAST < number>

BEGIN < end address>
—— FROM { — TO —-[
< start address > - END

\ 4

ST intrinsic

I'— / <prog-name> q
ST < mix> y

SV intrinsic

SV < peripheral >

2015228 A-29



TAPELR utility

< ex-option >
[ - lTAPELR —— < tape-id >——>

TAPEPD utility

I—— < ex-option > "q{

<tape-id > '—9

TAPEPD

TL utility

"— < ex-option>—q/ I l
TL < disk-id > / < file-name > RECOVER



UNLOAD utility

— < ex-option > —L
LD —p—————— * <file-name > ————————
UNLOAD ——— < dump-spec> JL—%

| —/ T\ FROM < disk-id > jL < file-id >
- TO < tape-id>

< group-id > —J

< dump-spec> is defined as :

— <_BOTH2 1
>

UPDATE utility

< ex-option > — * < file-name > —
r 1 UPDATE — —>
— <i-file> TO <o-file>  —
A < tab>
[ ] v 1

N

< i-file> is defined as :

< file-name

< o-file > is defined as :

‘rﬁ\— FILESIZE < f§ >
< file-name
Lﬁ\—-— "CRUNCH ~———

\

XD utility

l— < ex-option > -&
XD — <disk-id> = <address> —— <length> _—

2015228 A-31



APPENDIX B
EXAMPLES OF PRINTED UTILITY OUTPUT

This appendix provides sample output from some of the CMS—common utilities described in section 4.

SPO and console input messages are underlined. Some utilities use SPO display messages for output. Output print listings use
a printer if one is available, or (for a B 80 or B 800) a console file. Print files can be either labelled or unlabelled : if a file is
labelled, the name is printed following

DATA
at the beginning of the listing, and

?7END
at the end of the listing (for example, refer to the PL output listing). In this appendix, print files are shown boxed in : other
output is on the SPO.

The meaning of the input messages are given in section 4. The utilities are given here in alphabetical order.
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4

CHECKADUMP ARTAPE

NO DISCREPANCIES BETWEEN DUMP
»w«APE  AND DISK SYSTEM

CHECK.DISK MYDIGK

LO/CHECK.DISK <  2:MYDISK/SYSMEM
wow PARITY ERROR WHILE IN READ 227F

ERROR NOTIFIED ON READING SECTOR

LO/CHECK.DISK <  2:MYDISK/SYSMEM
wow PARITY ERROR WHILE IN READ 227F

ERROR NOTIFIED ON READING SECTOR

10/CHECK.DISK < 2:MYDISK/SYSMEM
www PARITY ERROR WHILE IN READ 227F

ERROR NOTIFIED ON READING SECTOR
CHECK.DISK ON MYDISK COMPLETED -
wu o NOTIFIED

TAPE ART

DM READ
5489
DM READ
HHGD
DM READ
HEHEA

ERRORS



8CTS10T

€4

COMPARE FRED WITH MYDISK/FRED

FRED WITH MYDISK/FRED COMPARED - 1 ERRORS

DIFFERENCE DETECTED AT BYTE @002F@

FRED RECORD 2 IS:

@O0008 5448 4953 2049 5320 4120 4455 4D4D 5920 4449 4L45 2043 5245 4154 4544 2054 4F20"THIS IS A DUMMY FILE CREATED TO "
QD020@ 4445 4D4F 4EST 5452 4154 4520 4B4F 5778 2020 2020 2020 2020 2020 2020 2020 2020"DEMONSTRATE HOWx "
@00408 2020 2020 2020 2020 2020 2020 2020 2020

MYDISK/FRED RECORD 2 IS:

Q00008 5448 4953 2049 5320 4120 4455 4D4D 5920 44649 4C45 2043 5245 4154 4544 2054 4F20"THIS IS A DUMMY FILE CREATED TO “
@0020@ 4445 4D4F 4EST 5452 4154 4520 4B4F 5720 2020 2020 2020 2020 2020 2020 2020 2020"DEMONSTRATE HOW "
@0040@ 2020 2020 2020 2020 2020 2020 2020 2020

_—

\

/




w DA_MYDISK

a B0J DA VERSION [3.01.013

TDATA CONS

=

CARTRIDGE IDENTIFIER
OWNERS IDENTIFICATION

INITIALIZATION DATE
PACK CODE
RESTRICTED CARTRIDGE
BAD SECTOR COUNT

NUMBER OF CYLINDERS
NUMBER OF TRACKS/CYLINDER

NAME LIST ADDRESS
AVAILABLE TABLE ADDRESS
ADDRESS OF FIRST DFH

MYDISK
TI0

79150
0

ND
000000

88/@0058@
2/a0z2e

3a/e0024@
32/800208
43/80028@

SERIAL NUMBER 000009
INITIALIZATION SYSTEM BDS
ACCESS CODE

INTEGRITY FLAG 0

ACTUAL ERROR COUNT 000000
UNIT OF ALLOCATION (SECTORS) 1/601@
NUMBER OF SECTORS/TRACK Ja/ez0e
NAKE LIST LENGTH 5/@058
AVAILABLE TABLE LENGTH 6/8068

HAXIMUM NUMBER OF FILES 51/@0033@



8TTS10T

DA (continued) :

DFH OF FRED

SECTOR:

44/@002C8Q

FILE IDENTIFIER FRED

CREATION DATE 79150
GENERATION NUMBER 0/e0000@
FLAGS BITO =10
RECORD SIZE 80/80050@
RECORDS/BLOCK 1/e0001@
HAX FILE SIZE 54/@0036@
HAX AREAS IN USE 1/8a01@
REC IN LAST AREA 4/R00048

USER COUNTS: TOTAL USERS -
OUTPUT USERS -
LOCK ACCESS USERS -

AREA  BIT HAP
12
1 1 0 = ALLOCATED HERE
2-14 0 O = NOT ALLOCATED

FILE TYPE @018 = SOURCE LANGUAGE
LAST ACCESS DATE 79150
IMPLEMENTATION LEVEL NUMBER 0/800@
BIT2 =0
SECTORS/BLOCK 1/a0001@
SAVE FACTOR - (9
OVERFLOW PACK-ID I
SPARE BYTES IN LAST RECORD 0/80000€
BITS 0-2
BIT 4
BITS 5-7
AREA START AREA SIZE NUMBER OF RECORDS
ADDRESS IN AREA
94/8005EE 54/@0034@ 4/800048



I

DA (continued) :
DFH NEXT
SECTOR:  45/@002D@  FILE IDENTIFIER AMEND FILE TYPE @108 = S-CODE
CREATION DATE 78107 _ LAST ACCESS DATE 79150
GENERATION NUMBER  0/800008 IMPLEHENTATION LEVEL NUMBER 0/@008
FLABS BITO =20 BIT2 =0
RECORD SIZE 180/80084@
RECORDS/BLOCK 1/60001@ SECTORS/BLOCK 1/@0001@
HAX FILE SIZE 36/800248 SAVE FACTOR - (7
MAX AREAS IN USE 1/e01@ (VERFLOW PACK-1ID EELEEEE]
REC IN LAST AREA 36/800240 SPARE BYTES IN LAST RECORD 0/800008
USER COUNTS: TOTAL USERS - BITS 0-2
QUTPUT USERS - BIT 4
LOCK ACCESS USERS - (0) BITS 5-7
AREA  BIT HAP AREA START AREA SIZE NUMBER OF RECORDS
i2 ADDRESS IN AREA
1 1 0 = ALLOCATED HERE 148/800%48 36/800240 34/80024€
2-16 0 0 = NOT ALLOCATED
£ .
AVATL . TABLE AVATLABLE
AVAILABLE TABLE ADDRESS:  32/80020@ LENGTH: 6/@00048
SECTOR STATUS LENGTH START END (+1)
32/800208 1 AVAIL 1038/R040E@  19B/800C4R  1234/804D40
2 AVAIL 213/800D5@  1913/80779@  2124/Q0B4EQ
3 AVAIL 259/@01038  1334/@0538@  1595/@0438Q
4 AVAIL 354/801628  2214/808ABR  2570/G0A0AQ
37/800258 29 AVAIL 3016/R0BCBE  24146/@0A38@  5432/81400Q



8CTS10C

L9

DA (continued) :

NAME.LIST NAMES

MNAKE LIST ADBRESS:

SECTOR

38/800264@
39/800278

40/@0028@

READ GO40E

SECTOR=1.038/@040ER

[
[=a B B o= = I~ = B A A L

CHARACTER:
0/8000@:

J2/80208:
64/80400:
96/@0608:
128/€080@:

160/804A08@:

J8/@00268  LENGTH: 5/80005€

STATUS INDEX  DFH ADDRESS

SYSHEN 00 43/@00284
FRED 01 44/8002C@
AMEND 02 45/@002D@
Xp 03 46/R002E8
COBOL4 OE 57/80039@
cosoL1 12 61/8003De
COBOLS 13 42/@003E@
CoBOL3 14 43/@003F@
coBoL? 16 45/@00410
cosoL 18 70/800460

01 23 45 67 89 AB CD EF 01 23 45 67 89 AB CD EF
0251 008C 7150 4B51 00BD BA4B 3738 5100 8D51 008C 4B37 2F84 7189 SF84 7188 4FOC
9 P K8 K 78 @ q K7 / )
2E40 OCB4 OD2E 400C B40D 9188 OCOD OCS1 008D 6102 DO4F 0C42 0251 008C 994C 0C77
. @ . @ Q 0 8 @ L
0551 008D BA4B B4F2 SF84 F34F OCB4 FASF B4F7 6FOC 0D84 FASF 84FB 4FOC 0D77 7484
q K N ) B}
FGSF B4F7 4FOC 771D 5100 BC71 SOIF 7763 AC77 0671 S4E2 0802 0251 00BC 5100 8D71
; 9 P2 v q q
5058 4B37 4E84 FASF 84FB 6FOC 771D 5100 8C71 601F 773D AC77 0671 S7E2 0802 0251
PL K7 N ) 9 *9 = W 9
008C 5100 8D71 405B 4B37 2851 008C 7150 1F77 2051
q [ K7 (8§ P 2 Q



¥ DA (continued) :
[o <]

READ NEXT
CHARACTER: 01 23 45 47 89 AB CD EF O1 23 45 67 89 AB CD EF
SECTOR:1039/@040F®  0/@000@: 00BC 7160 4F77 0871 42E2 0802 0237 1071 3CE2 0802 0251 00BC 5100 8D71 40SB 4B18
7 < 9 Q LK
12/R020@: 2E40 OCB4 ODAE 400C B40D 9188 OCOD OCS1 008D 4102 DO4F 0C42 0251 00BC 994C 0C77
. @ . e q 0 B Q L
£4/8040@: 0551 008D BA4B B4F2 SFB4 F34F OCB4 FASF B4F7 4FOC 0DB4 FASF B4FB 4FOC 0D77 7484
q K ) i )
94/80408: F4SF B4F7 4FOC 771D 5100 8C71 SOIF 7743 AC77 0471 S4E2 0802 0251 008C 5100 8071
~ 8 p? v ] 8
128/8080@: SOSB 4B37 4E84 FASF B4FB 4FOC 771D 5100 8C71 401F 773D AC77 0471 S7E2 0802 0251
PL K7 N ) 8 S W 9
160/80A08: 008C 5100 8D71 405B 4B37 2851 008C 7150 1F77 2051
Q L K7 (Q P 2 9

2

E0J DA
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KA MYDISKE DSKAML.

WED 30 HAY 79 USAGE MAP OF MINI DISK MYDISK  SERIAL NO. 000009 OWNER TID PAGE 1.
INITIALISED 79150 ON  BDS FOR MAXIMUM OF 51 FILES ALLOCATION UNIT 1 ERROR COUNT 000000 BAD SECTOR COUNT 000000
85 CYLINDERS 2 TRACKS PER CYLINDER 32 SECTORS PER TRACK

AREA ADDRESS AREA LENGTH  STATUS FILE NAME

94 @O000SER 1142 0004768 AVAILABLE

1334 @000538@ 56 @0000388 AVAILABLE

1522 GOOOSF2@ 73 B000049@ AVAILABLE

2914 B000BARR 354 B0001628 AVAILABLE

2630 @000AICE 3012 GOOOBC4@ AVAILABLE
KA MYDISK/= ‘——_--‘"““~—-~____k -
WED 30 MAY 79 USAGE AP DF HINI DISK MYDISK  SERIAL NO. 000009 OWNER TIO PAGE 1.

INITIALISED 79150 ON  BDS FOR MAXIMUM OF S1 FILES  ALLOCATION UNIT 1 ERROR COUNT 000000 BAD SECTOR COUNT 000000
808 CYLINDERS 2 TRACKS PER CYLINDER 32 SECTORS PER TRACK

AREA ADDRESS AREA LENGTH | STATUS FILE NAME
PSR P [
) 0 80000008 32 80000208 ASSIGNED  ¥RESERVED
3 0000208 6 80000068 ASSIGNED  AVAIL.TABLE
/3 80000248 5 @0000058 ASSIGNED  ¥FILE DIREC.
| 43 @00002B@ 51 0000330 ASSIGNED  #FILE HEADRS
% G0000SEW 1142 @000476@ AVAILABLE
1236 @0004D48 100 B000064@ ASSIGNED  COBOL4
1336 @0005388 56 80000388 AVAILABLE
1392 @0005708 130 @0000828 ASSIGNED  COBOL2
1522 G000SF2@ 73 80000498 AVAILABLE
1595 @000638R 128 0000808 ASSIGNED  COBOL!
1723 @00068B€ 91 B0000SB@ ASSIGNED COBOLS
1614 80007168 99 0000638 ASSIGNED  COBOL3
1913 @00779 213 G0000DSE ASSIGNED COBOLS
2126 B000B4ER 90 G00005A@ ASSIGNED  COBOL?
2016 B0008AB8 354 B000162R AVAILABLE
2570 BO00AOAR 4 BO000ZE® ASSIGNED  COBOL
2616 B000A3ER 4 B000004@ ASSIGNED  FRED
2620 B000A3CE 3012 @000BC4@ AVAILABLE.

——’-‘—’-—-—-—_—-

\\
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e g

LIST MYDISK/FRED
REC.ND. FILE MYDISK/FRED ON DSK REC/BLK SIZES 80/ 80 WED 30 MAY 79 PAGE 1.
1 HELLO READER 4B454C404F205245414445522020202020202020202020202020202020202020
2020202020202020202020202020202020202020202020202020202020202020
20202020202020202020202020202020
2 THIS IS A DUNMY FILE CREATED TO 9448495320495320412044554D4D5F2046494045204352454154454420544F20

DEKONSTRATE HOW 44454D4F4ESIN45241544520484F572020202020202020202020202020202020
20202020202020202020202020202020
3 SOME OF THE CHMS UTILITIES WORK. 334F4D45204F 4620544845204 34D53205554494C0495449455320574F524B2E20
2020202020202020202020202020202020202020202020202020202020202020
20202020202020202020202020202020
4 THANKYOU. 2020202020202020202020205448414E4B594F552E2020202020202020202020
2020202020202020202020202020202020202020202020202020202020202020
20202020202020202020202020202020

/

LIST MYDISK/FRED A

REC.NO. FILE MYDISK/FRED ON DSK REC/BLK SIZES 80/ 80 WED 30 HAY 79 PAGE 1.

1 HELLO READER

2 THIS IS A DUMMY FILE CREATED TO DEMONSTRATE HOW
3 GOME OF THE CMS UTILITIES WORK.

% THANKYOU.

| /
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LR MYDISK/= <A>

WED 30 HAY 79 DIRECTORY OF MINI DISK MYDISK  SERIAL NO. 000009 OWNER TIO PAGE 1.
INITIALISED 79150 ON  BDS FOR MAXIMUM OF 51 FILES  ALLOCATION UNIT 1 ERROR COUNT 000000 BAD SECTOR COUNT 000000

88 CYLINDERS 2 TRACKS PER CYLINDER 32 SECTORS PER TRACK

FILE NAME ACTUAL MAXIWUK RECORD RECS/ CREATED FILE NO. AREA AREA OVERFLOW
SIZE  SIZE  SIZE  BLOCK ACCESSED TYPE  AREAS ADDRESSES SIZES DISK

¥RESERVED 32 32180 32 79150 79150  SYSTEM 1 0 20000008 ;g[@oooogg@}
*AWVAIL. TABLE 6 6 180 32 79150 79150  SYSTEM 1 32 60000208 580000040 |
SILE DIREC. 5 5 180 32 79150 79150  SYSTEM 1 38 @000024@ 5180000058 |
¥FILE HEADRS 51 51 180 32 79150 79150  SYSTEM 1 43 80000288 (G1)R0000338_|
AHERD 34 36 180 1 78107 79150 CODE 780286 1 148 @0000948 38 80000248

COROL 44 4 180 1 79139 79150 CODE 790519 1 3570 G000A0AR 46 RO0002EQ
COBOL1 128 128 180 1 78339 79150 CODE 780915 1 1595 @000438@ 128 20000808
COBOL3 99 99 180 1 78339 79150 CODE 780525 i 1814 G000714@ 99 20000630
COBOL4 100 100 180 1 78339 79150 CODE 780822 1 1234 Q0004D4@ 100 0000448
COBOLS 91 91 180 1 78339 79150 CODE 780830 1 1723 80004888 91 80000588
COBOL7 90 9 180 1 78339 79150 CODE 780915 1 2124 B000B4ER 90 B0000SAR

FRED 4 5 80 1 79150 79150 SRCELANG 1 94 B0000SER 54 @0000348

XD 14 14 180 1 78107 79150 CODE 780826 1 184 80000888 14 800000ER

P — R
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LR MYDISK/= 100

WED 30 MAY 79 DIRECTORY OF MINI DISK MYDISK  SERIAL NO. 000009 OWNER TIO PAGE 1.
INITIALISED 79150 ON  BDS FOR MAXIMUM OF 51 FILES  ALLOCATION UNIT 1 ERROR COUNT 000000 BAD SECTOR COUNT 000000
88 CYLINDERS 2 TRACKS PER CYLINDER 32 SECTORS PER TRACK

FILE NAME  ACTUAL MAXIMUM RECORD RECS/ CREATED FILE NO. AREA AREA OVERFLOM
SIZE SIZE  SIZE BLOCK ACCESSED  TYPE AREAS ADDRESSES SIZES DISK
COBOL1 128 128 180 1 78339 79150 CODE 780915 i 1595 @00043Ba 128 e000080@
AREA AREA AREA AREA AREA AREA
ADDRESSES SIZES ADDRESSES SIZES ADDRESSES SIZES

AVAILABLE AREAS

198 @0000C4R 1038 @00040ER 1913 @0007798 213 @0000D58 1336 @000538@ 259 a000103e
216 @0008ABR I54 80001626 2616 RQ000AZBE 3014 ®000BCEE
TOTAL AVAILABLE SPACE ON DISK 4880 @0013108@
AREA AREA AREA AREA AREA AREA
ADDRESSES SIZES ADDRESSES SIZES ADDRESSES SIZES

TEKXPORARY AREAS

TOTAL SPACE ON DISK IN TEWPORARY USE 0 80000008
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MOEEY
PHATA CON
CMS UTILITY: MODRIFY DUVERSTON 3.01.0171

LISE PK1L FOR HELP

CODELFILEY (PKI depressed)

PR =HELP PK2=MODIFY PPB PRI=MODIFY FPRB PR&=CODE FILE PKS3=PRINT FPB/PPB PH&=TERMINATE
CODE.FILE™Y MY TS KA O BOL L

SELECT FUNCTION (PK2 depressed)

FPB ATTRIBUTE L SLIPPRESS O COFF: MNEW VALLUE
FPE ATTRIBUTE (PKS depressed)

PRB OF CODELFILE MYDISK AC0BOLL

P
ot

l.*

TMP L LEVEL.ND G
PROGRAM NAME CEORDL L 1
G L ANGLAGE CETLLREYLLO T
ITHNTERP.PALK HOOOOO00"
TNTERP .NAME CETLINTERP "
COMPILER NAME YRIL 3.0.9 .
COMPILE DATE HEBOPLEY
EO L SUPPRESS 1
CLASS
INLIT . MESS @FF@
ERTRY POINT ")
FST W LENGTH &b
FET L LODATION )
DETWLENGTH R21¢
LSTLLOCAYTON KA
TCB.PA LENGTH a1
TCRLPA LOCATION Qo
STACK LENGTH DEG
COB.PA LENGTH o]
COBLPA LOCATION "
TCH.PE LENGTH "
TENE LENGTH 300
TFNB LOCATION 4
FRB ATTRIBUTE (PK6 depressed)

v o CHEERTO

(fad

N

PEND CON
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MODIFY CODRELFTLE MYDISKZCOBOLL, PPE, EQJ.SUPPRESS OFF , PRINT .. PPE, END

* MODIFICATIONS SUCCESSFUL %

"HATA LP

CMS UTILITY: MODIFY LCVERSION 3.01.011

CODELFILE MYDISK/COBOL1,PPB,EQJ.SUPPRESS OFF, PRINT.PPB,END
PPB OF CODE.FILE MYDISK /COBOLL

IMPLLEVEL .NO &
PROGRAM NAME "COROLL '
S LANGUAGE "BIL.REV.1O ¢
INTERP.PACK "OO00000"
INTERP . NAME "BILINTERP "
COMPILER NAME "BIL 3.0.7 "
COMPILE DATE "780915"
EOJLSUPPRESS ¢
CLAGS 4 (A)
INIT.MESS QAFF@
ENTRY POINT ¢
PST.LENGTH bb
PET.LOCATION 2
DETLLENGTH 180
DETLLOCATION A
TCB.PA LENGTH 8
TCB.PA LOCATION %
STACK LENGTH as0
COCR.PA LENGTH o
CCBWPA LOCATION ¢
TCBWLPE LENGTH ¢
TENB LENGTH 300
IFNB LOCATION 4

PEND  LP

e
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e e

TDATA LINES

WED 6 JUN 79

TINE DATE
HH:MH:285  MM/DD/YY

04/06/79
06/06/79

06/06/79
06/06/79

06/06/79
06/06/79
06/06/79
06/06/79
06/06/79

06/06/79

06/06/79
06106779
06/06/79
06/06/79
06/06/79
06/06/79
06/06/79
06/06/79
06/06/79

PEND  LINES

MESSAGE

TYPE
SYSTEN
SYSTEN
SYSTEW
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

SYSTEM
SYSTEM

SYSTEM

SYSTEM
SYSTEM
SYSTEH
SYSTEH
SYSTEM
SYSTEM

HIX
NUMBER

15
10

15

10

15
10
10
10
15

11

15
15

9
15
12
12
12
i2
12

1/0 ENTRY
HESSAGE NUMBER
INPUT 1
OuTPUT 2
INPUT 3
ouTPUT 4
INPUT 5
OUTPUT )
ouTeutT 7
ouTPUT 8
INPUT ?
DuTPUT 10
INPUT 11
ouUTPUT 12
DUTPUT 13
INPUT 14
OuTPUT 15
OuTPUT 16
ouTPUT 17
ouTPUT i8
OuTPUT 19

—_—

CHS LOG FILE PRINTOUT OF SYS-LOG-HOLD

RECORD
NUMBER

PAGE

HESSAGE TEXT

COMPARE FRED WITH MYDISK/FRED
END OF FILE FRED BEFORE MYDISK/F
RED - O ERRORS

COPY HMYDISK/FRED TO FRED EXTENDI
NG

MYDISK/FRED TO FRED BAD ATTRIBUT
ES
COPY FRED TO FRED FILESIZE 10
FRED REMOVED
FRED TO FRED COPIED
NO RECORDS FOR COPYING FROM FRED
COPY MYDISK/FRED TO FRED EXTENDI
NG
MYDISK/FRED TO FRED BAD ATTRIBUT
ES

PO DMB

DMB 0.K.

DMB E/ 0 FILES OPEN

PD E/=

E CONTAINS -

DELINP CMSCANDE DELINP.O
ORD.OLD.S NORD.O FACOAT

NORDD NORDS CUSMAS

END PD
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S MYDISK FAST 2800 LIST

LARGEST AVAILABLE SPACE IS 3012 SECTORS
TOTAL AVAILABLE SPACE IS 4637 SECTORS IN

«=+3 AREA(S)
#xx SO COMPLETED »x%x
USAGE MAP OF DISK MYDISK BEFORE SQUASH DATE = WED 30 MAY 79 PAGE 1.
FILE NAWE  AREA FILE DISK ALLOCATION AVAILABLE TABLE REMARKS
NB  OPEN LENGTH FROM T0 INFORMATION

1142  QO000SEE@  @0004D3@  AVAILABLE SPACE

COBOL4 1 100 80004D4@  @000537C
56 G000538@ @00054F@  AVAILABLE SPACE
cosoL? 1 130 @000570@  QOO0SF1@
7%  QO00S5F2@8 G000A3A8  AVAILABLE SPACE

cnBoLL 1 128 @00043B@  B0004BAQ
COBOLS 1 1 @0004BB@  R000715@
chBoL3 1 99 Q0007168  Q000778@
CDBOLS 1 213 Q00077968  @00084DA
cosoL7 1 90  @000B4EE@  Q000BA7Q

3¢ @000BABR  @000A09@  AVAILABLE SPACE
CheoL 1 &b R000ADAR  B000AZ7Q

1041 @000A38@ ROOOE4B@  AVAILABLE SPACE
FRED 1 & @000E49@  ROOOE4LCE

1971 R000E4D®  QO01SFFR®  AVAILABLE SPACE

\\
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SQ (continued) :

USAGE MAP OF DISK MYDISK AFTER SQUASH DATE : WED 30 MAY 79 PAGE 1.
FILE NAME  AREA FILE DISK ALLOCATION AVAILABLE TABLE REHARKS
NB  OPEN LENGTH FROM T0 INFORMATION
1142 QOO00SER  QO004D3R®  AVAILABLE SPACE
Cos0L4 1 100 @0004D4@  8000537@
56 @000538@ R@O0054F@  AVAILABLE SPACE
cogoL2 1 130 Q0005708  @000SF1Q
73 R0005F2@  @00043AR  AVAILABLE SPACE
cosoL1 1 128 Q00046388  R0004BAQ
COBOLS 1 2 @0004BBR  @000715@
coeoL3 1 9%  Q000714@ 80007780
CoBoLA 1 213 Q000779@  @00084DE
CoBoL? 1 90  @O00B4ER  R000BA7@
354 Q000BABR  R000A09@  AVAILABLE SPACE
cosoL 1 46 QO00AOAR  B000A37Q
FRED 1 4 Q000A3BE  @000AIBE
3012 @000A3C@  BO01SFFE  AVAILABLE SPACE
| —
/
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TAPELR ARTAPE

THU 21 JUN 79

DIRECTORY OF NRZI

FTLE NAME ACTUAL
SITZE

TAPE SERTIAL

TAPE ARTAPE
MAXTMUM  RECORD
GLZE SIZE

RELS/
BLOCK

MYF ILE & ) 180 1
MYF ILEQR & 10 30 1
P9 Q0 Q0 128 1

/ ‘\

DUMPED ON THU 21

NUMBER 0OGQO0

JUNS TS

CREATED
ALCESSED

PAGE 1w

FILE
TYPE

79172
79172
79158

79178
79178 DATH
79172 DATH

/

KEY

TAPEPD ARTAPE

NRZI TAPE ARTAPE 00000
wuw JUN 79 CONTAING -

MYFILE MYFILEQR A999

END TAPEPD

DUMPED ON THL 21



APPENDIX C
GLOSSARY OF TECHNICAL TERMS

ADDRESS

A disk is divided physically into tracks and sectors, both numbered sequentially from zero upwards. These
‘numbers‘ are referred to as ‘addresses‘. The MCP uses this address scheme to quickly locate data on disk.

ALPHANUMERIC

Consisting only of letters of the alphabet plus the ten numeric digits; that is, not containing any other special
characters. ’

APPLICATION PROGRAM

User program that performs day-to-day functions such as invoicing, printing, inventory reports, etc.

ATTRIBUTE
Characteristic or quality.

BACK-UP

Term used to describe the method of insuring that copies of files exist to standby as alternatives.

BINARY-CODED DECIMAL (BCD)

A method of coding numeric information in 4-bit units representing 0 as bits 0000, 1 as bits 0001, 2 as bits

0010, up to 9 as bits 1001. For example, the number 1607 in BCD would take four 4-bit units (2 bytes), coded
as 0001 0110 0000 0111.

BOJ

‘Beginning of Job* The term used to notify the operator that a program has entered the ‘mix‘ and has just
started running.

BSMD

Abbreviation for ‘Burroughs Super Mini Disk*.
BYTE

One alphanumeric character of data.

CHECKERBOARDED

Term applied to any disk having available spaces of varying sizes scattered about the disk amongst files. The
term can also be applied to memory in a virtual memory system where ‘locked’ or ‘save‘ areas are scattered

through the memory in such a way as to impede getting overlayable memory areas of sufficient size for optimum
throughput.

2015228



CMS

Computer Management System. A set of interrelated specifications for system software, including high-level
language compilers, object-code formats, operator interface and data communications, which Burroughs has im-
plemented on machines of different hardware characteristics.

COMPILATION DATE

The date on which a programmer’s source code was compiled : that is, the creation date of the executable
object program.

COMPILERS

-Group of system programs that convert instructions written by a programmer in a language such as COBOL
or RPG into a form which can be run or interpreted by the hardware or system software.

CONFIGURATION

Term used to describe the arrangement of various hardware devices in a particular system.

DATA FILE

A set of information usually or a disk, which is used as data to be input.
DEFAULT VALUE

Usually a meaning that a program will assume if not instructed otherwise.
DESTINATION

Disk to which information is being transferred.
DISK DIRECTORY

List, on Track 0, of file names, locations on disk, and sizes. Similar to a table of contents.
DISK FILE

Set of information residing on a disk medium, collectively referred to by its name, ‘file-name‘ and the name
of the disk on which it resides (‘disk-name).

DISK NAME

Name by which a disk is known to MCP. Every disk medium has a ‘label‘ of information written to it during
disk initialization, and the disk name is part of the ‘label‘.

DUAL-PACK FILE (MULTI-VOLUME FILE)

A file that resides on two separate disks or logically defined disks (for example, DKA, DKB).

EOJ

‘End of Job‘. The term used to notify the operator that a program has terminated. ‘Abnormal‘ end-of-job
occurs when a program is terminated prematurely due to an error condition.

Cc-2



EXECUTION

The running of a program is termed ‘program execution‘. The operator can execute (or start) a program by
entering the name of the program desired (or disk- name/program if program resides on user disk). When a pro-
gram is ‘executed’, it enters the ‘mix‘ and is assigned a ‘mix number‘ by the MCP.

FAMILY (GROUP) OF FILES

Two or more disk files having at least the first letter of their names in common. For example, ‘PR020¢,
‘PRFILE‘, and ‘PASMI1‘ are members of a family of files that could be referred to as ‘P—°

HARDWARE

Term referring to all equipment on the system. Line printers and disk cabinets are examples.

HEXADECIMAL (‘HEX')

A number system based on root 16, in contrast to common ‘decimal‘ system based on root 10. To provide
additional symbols, the letters A through F are used, so that counting procedes thus: 0, 1, 2, 3, 5, 6, 7, 8,
9, A, B, C, D, E, F, 10, 11, 12 ... for decimal numbers 0 through 18 ...

INTERPRETER

A system software item used as an intermediate step in the running of a program. Instead of using a compiler
to transform programs directly to machine instructions which can be run by the processor, a compiler may trans-
form the program to an intermediate form (called ‘S-code‘). The S-code can be ‘interpreted‘ by the interpreter,
that is, translated into machine instructions that can be run by the processor.

INTRINSIC

A ‘command‘ used by the operator to direct the activities of the MCP. Intrinsics are actually a part of the
MCP and therefore will never be seen on a disk file listing or in the ‘mix‘. Examples of intrinsics include ‘DS‘
(discontinue the processing of a program) and ‘DT* (retrieve or change system date).

KEYFILE

File used by system as an index to a master data file.

LABEL

A small space of disk on tape indicating the medium’s contents, name, etc. A disk label may be created during
the initialization process, and a tape label is created when the tape is purged.

MAIN MEMORY

Circuit boards inside processor where program code and data in immediate use are held.

MCP (“Master Control Program”’)

Program which is the central part of the CMS software system. It handles hardware devices, communicates
with the operator, and controls processing of programs.

MIX

Term applied to the mixture of programs running in a multi-programming environment. A ‘mix-number® is
a number which is assigned by the MCP to a program when it enters the ‘mix‘. A ‘null’ mix is when no jobs
are running.

The program’s name and mix number can be used by the operator to refer to a particular program in the

3 3

mix".
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MULTIPROGRAMMING

One processor working on more than one program at a time. Processing can be shared on a ‘round-robbin
basis, and computation can be overlapped with input/output if there is more than one program ‘in the mix‘.

ON-LINE
Term used for equipment or media currently used as part of the system.
PACK
Synonym for ‘disk*
PERIPHERAL
Hardware device used as input or output. Examples are line printer, disk drive unit, console keyboard.
PURGE
To erase when disks or tapes are ‘purged‘, their contents are lost.

SECTOR

A disk is divided physically into data storage spaces called sectors, numbered sequentially from zero upwards.
Each sector is 180 characters in length.

SOFTWARE

Term referring to programs and files, as distinct from the ‘hardware‘ of the actual machine.
SOURCE DISK

Disk from which information is being transferred.

SOURCE FILE

A disk file containing statements (instructions) written by a programmer in a high-level language such as
COBOL or RPG, before it has been transformed into a runnable program.

STAND-ALONE PROGRAMS

Programs that do not run under control of the MCP. In particular, functions of general use to all B80 users
are held in a disk file called ‘SAU‘(Stand Alone Utilities). Examples include LS (list disk name and sizes), and
RL (relabel a disk). Loading and execution of SAU is done with no need of the MCP. Refer to Section 8 for
details.

STARFILE

A small disk file optionally used at the start of most CMS-common utilities. The information in the starfile
is used to build up the initiating message for the utility, which could also be entered by the operator on the
SPO. Starfiles are also called ‘macro-files‘.

SYSTEM DISK
The disk containing the copy of the MCP that is currently in use.
Note that a user disk may also contain MCP code files, but only the disk containing the MCP that is in use

since the last warmstart is the system disk. There can be only one system disk at any time during operation.
System disks cannot be used as-system disks on more than one CMS product (see section 2 for details).

c-4



SYSTEM FILE

A disk file which is used by the system software. Special control is placed on these files to minimise the
danger of accidental removal from the disk (see RM utility).

SYSTEM SOFTWARE UTILITY

A program of general use to all users, as opposed to an application program which performs a particular using

day-to-day tasks, such as invoicing. Examples of utilities include COPY (copy files from one medium to another)
and RM (remove files from a disk).

USER DISK

Any disk available to the system that is not a system disk.

VIRTUAL MEMORY

A software technique, implemented in the MCP, of allowing programs to execute (or several to execute to-
gether) when the total program memory requirements exceeds the amount of memory physically available. Some
of the executing program’s code and data, which is not in immediate use, is stored on disk media and not in
main memory. When the code, or data, is required, space is made for it in main memory and the information
read back from disk. To make space in memory, it may be necessary for the MCP to re-use some memory
which has previously been used by the program and is not required at this moment. Before re-using memory

containing data that could have been updated, the MCP writes this segment of memory to the program’s ‘virtual
memory file‘ on disk.

This technique also applies to the code and data of the MCP and other system sofware.
VOLUME
Synonym for ‘disk".

WRITE INHIBIT

To prevent disk on tape media from being written to by a program. The manner in which this is accomplished
depends upon the medium (see B80 or B800 System Operator manuals for details).

WRITE PERMIT

To allow any disk or tape medium to be written to by a program. The manner in which this is accomplished
depends upon the medium (see B 80 or B 800 System Operator manuals for details).
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APPENDIX D
RELATED DOCUMENTATION

The following manuals provide information concerning CMS System Software:

Manual Form Number

CMS ARCS Reference Manual 2012713
CMS COBOL Reference Manual 2007266
CMS MCP Reference Manual 2007266
CMS RPG Reference Manual 2007274
CMS MPLII Reference Manual 2007563
CMS NDL Reference Manual 1090925

CMS Data Communications Subsystem Reference Manual 1090909
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