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PREFACE

0.1 Manual Objectives

This manual describes the VAX/VMS command language, DCL (DIGITAL
Command Language), and provides usage and reference information on the
command language.

0.2 Intended Audience

This manual is intended for all users of the VAX/VMS operating system,
including applications programmers, system programmers, operators, and
managers.

The VAX/VMS Primer is a tutorial manual that introduces the VAX/VMS
operating system and the use of the command language. General users
who are not familiar with interactive computer systems should read the
Primer before using this command language user's guide.

The VAX/VMS Summary Description introduces operating system concepts
of general 1interest. It is recommended that system programmers and
managers be familiar with the material in the summary description
before using this command language user's guide.

0.3 Structure of this Document
The manual has two parts:
Part I. Using the Command Language

This part is tutorial; it provides an overview of the command
language and operating system concepts. Part I contains six chapters:

e Chapter 1, "Overview" describes how to access the system and
enter commands. At the end of Chapter 1, on colored pages,
are tables that summarize the DCL commands in functional
categories.

e Chapter 2, "File Specifications and Logical Names" explains
the device and file naming conventions of the operating system
and describes how to assign and use logical names to refer to
devices and files in commands and programs.

e Chapter 3, "Disk and Tape Volumes" discusses concepts related

to accessing files on disk and tape volumes, and provides
examples of initializing and using disks and tapes.

viii



e Chapter 4, "Programming with VAX/VMS" gives an overview of the
program development tools provided by DCL commands and
describes the environment in which programs execute.

e Chapter 5, "Command Procedures and Batch Jobs" explains how to
create command procedures to execute sequences of commands,
how to submit command procedures for execution as batch jobs,
and how to use some of the language features available in DCL
to construct complex procedures.

® Chapter 6, "Grammar Rules" describes the syntax of the command
language and defines the rules for entering commands, command
parameters and qualifiers, numeric values and expressions, and
character data.

Part II. Command Descriptions

This part contains detailed descriptions of each command. The
commands are listed 1in alphabetical order, with the command name
appearing at the top of the first and every page of the individual
command:description.

0.4 Associated Documents

See the VAX-11 Information Directory for a description of related
documents and to obtain the order numbers of manuals referred to in
this book.

0.5 Conventions used in this Document

Crer) A symbol with a one- to three-character
abbreviation indicates that you press a key

on the terminal, for example, or .

CTRL/x The phrase CTRL/x indicates that you must
press the key labeled CTRL while you
simultaneously press another key, for example
CTRL/C, CTRL/Y, CTRL/O. In examples, this
control key sequence 1is shown as “x, for
example °C, °Y, "0, because that is how the
system echoes control key sequences.

$ SHOW TIME Command examples show all output lines or
05-jun-1978 11:55:22 prompting characters that the system prints
or displays in black letters. All
user—entered commands are shown in red
letters.
$ FORTRAN MYFILE Examples showing the contents of files are
$ LINK MYFILE enclosed in boxes.
$ RUN MYFILE
$ TYPE MYFILE.DAT Vertical series of periods, or ellipses mean
. that not all of the data that the system
. would display in response to the particular

command 1is shown; or, that not all the data
a user would enter is shown.

ix



file-spec,...

[logical-name]

quotation marks
apostrophes

Horizontal ellipses indicate that additional
parameters, values, or information can be
entered.

Square brackets indicate that the enclosed
item is optional. (Square brackets are not,
however, optional in the syntax of a
directory name in a file specification or in
the syntax of a substring specification in an
assignment statement.)

The term quotation marks is used to refer to
double quotation marks "). The term
apostrophe (') is used to refer to a single
quotation mark.
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CHAPTER 1

OVERVIEW

The DCL command language provides VAX/VMS users with an extensive set
of commands for:

® Interactive program development
® Device and data file manipulation
e Interactive and batch program execution and control

The following sections show how to access the system and describe how
the system processes commands interactively. These sections are
followed by tables, on colored pages, that describe all the commands
available to general users. The commands are listed in functional
categories to provide a quick overview of VAX/VMS capabilities.

1.1 ACCESSING THE SYSTEM

When a terminal is physically connected to the system, you can get its
attention and signal that you want to begin a terminal session by
pressing the RETURN or CTRL/Y key. The system responds by prompting
you for your user name. After you enter your user name, the system
prompts you to enter your password. For example:

Usernames FATTT (R
Fassword$

When you enter the password, the system does not echo it, that is, the
system accepts the input 1line, but does not display it on the
terminal.

During this sequence, known as login, the system validates that you
are authorized to use the system. When the login is complete, the
system may display messages telling you about the system. Finally,
the system indicates that it is ready to accept commands by displaying
the prompting character, a dollar sign ($), as shown below:

WELCOME TO UaXsUME RELEASE 1

1.2 YOUR COMMAND ENVIRONMENT

When you have logged into the system, and the system is ready to
accept commands, the system defines the environment within which it
responds to your requests. This environment is called a process.
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Associated with your process are various default characteristics,
among which are the following:

e An account number, which your installation uses to keep track
of the computer resources used.

e A user identification code (UIC), which provides you with a
group number and a member number within the group. Other
users can have the same group number. Within groups, users
are allowed to share files or system resources more freely.

® A default disk device and directory name, which the system
uses to locate and catalog files that you create or use.

e Default devices for the input, output, and error streams of
the process, from which the system reads command and program
input and to which the system writes messages.

e A set of privileges and resource quotas that define what
system resources or system functions you, or programs you
execute, will be allowed to use. Tables 1-7 and 1-8 at the
end of this chapter summarize the specific privileges and
quotas the system defines.

e A command interpreter -- the operating system component
responsible for reading and translating your typed-in
requests. This manual describes only the DCL command
interpreter.

The system obtains the characteristics unique to your process from the
user authorization file. The user authorization file is a list of all
users who can access the system; the system manager or operator
maintains this file.

1.3 ENTERING COMMANDS

Commands consist of English-language names (generally verbs) that
describe what you want the system to do. Commands can optionally
contain qualifiers and parameters. Command qualifiers modify a
command: they provide the system with additional information on how
to execute the command. Command parameters describe the object of the
command: in some cases, a parameter is a keyword; in other cases, it
is a file or a device to manipulate or a program to execute.

The following example shows a PRINT command, as it would appear on a
terminal:

$ PRINT/COFIES=2 MYFILE.DAT 1 Frint the file
Job 210 entered on aueue LFRO?
&
Notes:
$ The system prompt for command input; a dollar sign

means that the command interpreter is ready for you to
type a command.

FRINT The command name, requesting the system to queue a file
for printing on the system printer.
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/CORIES=2 A qualifier to the PRINT command, requesting that two
copies of the specified file be printed. Qualifiers
are always preceded with slash characters (/), and, 1if
they require a value (as 1in this example), the
qualifier name is separated from the value with either
an equals sign (=) or a colon (:).

MYFILE .DAT The command parameter, naming the file to be printed.
In this command, as for many DCL commands, the
parameter is a file specification. At least one blank
space must always immediately precede a parameter.

The carriage return. Pressing this key after entering
a full command line terminates the command input; the
system begins processing the command. Note that
examples in this manual do not explicitly show the

following commands; you can assume that all
lines shown in examples must be terminated with
unless stated otherwise,

Job 210 entered on eueue LFRO?
A message from the PRINT command, indicating that the
command completed successfully; the command
interpreter gave the print job an identification number
and queued it to the system printer named LPBO.

* The next $ prompt, indicating that the PRINT command
has completed successfully; that is, two copies of the
file MYFILE.DAT were queued for printing and the system
is ready to accept another command.

I Print the file
A comment. The command interpreter 1ignores any data
beginning with an exclamation point.

Chapter 6, "Grammar Rules" contains complete details on the syntax
rules for entering commands, parameters, and qualifiers, including:

e Continuing commands on more than one line

® Shortening command and other keyword names to four or fewer
characters

® Specifying values for qualifiers

1.4 COMMAND PROMPTING

When you enter a command at the terminal, you need not enter the
entire command all at once. If you enter a command that requires
parameters and do not specify any parameters, the command interpreter
prompts you for all remaining parameters, including optional
parameters. For example:

$ PRINTZCOPIES=S:
$.Filel MY -
Job 211 entered omn eusue LFAL

In this example, no parameter is entered, so the system prompts for a
file specification, A line beginning with §_ indicates that the
system is in prompt mode.
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When you are prompted for an optional parameter, you can press
to complete the command sequence without specifying the parameter, as
the following example illustrates:

$ ALLOCATE

$.Device? M2

$..log..Name?
SIMEBLY ALLOCATED

In the above example, the ALLOCATE command is entered with no
parameters; the command interpreter begins prompting for all
parameters. The second prompt, $_Log _Name:, is for an optional
logical name parameter. A null entry, signaled by <RET>, terminates
the command entry.

1.5 SYSTEM MESSAGES

When you enter a command incorrectly, the command interpreter issues a
descriptive error message telling you what was wrong. For example, if
you specify more than one parameter for a command that accepts a
single parameter, you receive the message:

ANCL~W-MAXFARMy maximum rarameter count exceeded
You must then retype the command.

Other error messages may occur during execution of a command. These
messages can indicate such errors as a nonexistent file or a conflict
in qualifiers.

Not all messages from the system indicate errors; some messages are
informative, or merely warn you of a particular condition.

Messages have the general format:
3XXX-L-CODE, text

where XXX is a mnemonic for the operating system facility or the
program issuing the message, L is a severity level indicator (S for
success, I for informational, W for warning, E for error, and F for
fatal), and CODE is a shorthand code for the message text.

Because the messages are descriptive, you can usually tell what you
need to do when you issue the command again.

The VAX/VMS Svstem Messages and Recovery Procedures Manual 1lists the

system messages and describes what you can do to correct an error.

-

1.6 THE HELP COMMAND

When you are using the system, you may not always have this user's
guide available at your terminal when you need a summary of the format
of a particular command or a list of its valid qualifiers. The HELP
command provides you with this information. For example, if you type
the command:

$  HELF FRINT
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The system responds by displaying an abstract of the PRINT command and
keywords you can enter as parameters to the HELP command to obtain
more information about PRINT. If you enter the following:

4 HELF FRINT QUALIFIERS

The HELP command displays a description of each PRINT command
qualifier.

1.7 EXTENDING THE COMMAND LANGUAGE

Beyond the normal syntax and acceptable command names and parameters,
VAX/VMS lets you define synonyms for command names, and "create"
commands by writing command procedures.

1.7.1 sSynonyms for DCL Comménds

You can create synonyms by using symbolic names. You define symbolic
names with assignment statements that equate a symbol name to a
numeric value or a character string. For example, you could define a
symbol name to be equated to a real DCL command name as follows:

¢ LIST f= DIRECTORY

For the remainder of the terminal session, when you enter the symbol
LIST as the first word on a command line, the command interpreter
substitutes the symbol with the string DIRECTORY and executes the
DIRECTORY command.

A symbol can also contain a portion of a command, for example:
% POEL = DELETE SYSS$FRINT/ZENTRY=

This assignment statement equates the symbol name PDEL with the
command necessary to delete an entry from the printer queue, except
that the required value for the /ENTRY qualifier is omitted. When you
use this symbol as a command synonym, you must also type the job
identification number assigned to the entry, as shown below:

¢ FLOEL 210

When the command interpreter processes this line, it substitutes the
symbol PDEL with its current value and then executes the command:

DELETE SYS$PRINT/ENTRY=210

For additional information on defining symbols for DCL command
synonyms, see the description of the = (Assignment Statement) command
in Part 2.

1.7.2 Command Procedures

A command procedure is a file that contains a sequence of DCL
commands, some of which can conditionally control the execution of the
procedure. By placing sets of frequently used commands and/or
qualifiers in command procedures, you can construct command language
"programs” from DCL commands. After you create a command procedure,
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you can execute all the commands in it with a single command. For
example, suppose a procedure named TESTALL.COM contains the command
lines:

$ RUN WEEKCALC
$ RUN TIMECARDS
$ PRINT WEEKCALC.OUT,TIMECARDS.OUT

You can execute the three commands in this file by entering:
& BTESTALL

You can also use the SUBMIT command to request the system to process a
command procedure as a batch job, so that your terminal remains free
for interactive work.

Chapter 5, "Command Procedures and Batch Jobs" provides details on
using the command interpreter's symbolic capabilities and on
developing and using command procedures.

1.8 THE FILE SYSTEM

Using DCL commands, you can create, access, and update data files and
programs. The VAX-11 Record Management Services (RMS) provide the
access and control capabilities that are called by the DCL commands
you request.

You can also define and access files from within your programs by
using RMS or by using the input/output services of the VAX/VMS
operating system directly.

Chapter 2, "File Specifications and Logical Names" describes how to
identify and refer to files. It also describes the directory
structure of the files on disk volumes and explains how to create a
hierachy of directories to catalog and maintain files.

Table 1-3, at the end of this Chapter, lists the DCL commands that
provide file manipulation functions. Each of these commands is
described in detail in Part II of this manual. For a list of
additional manuals that contain information on file services and
utilities, see the VAX-11 Information Directory.

1.9 TERMINAL CHARACTERISTICS

Your terminal keyboard is the means by which you communicate with the
command interpreter or enter data solicited by a command or program.
Although a terminal keyboard is similar to that of a typewriter, there
are several differences between the way a typewriter and your terminal
accept and display data that you type. These differences include:

¢ The interpretation of uppercase and lowercase alphabetic
characters

e The type—ahead buffer

e Special function keys
When you type input lines to the command interpreter from a terminal
that displays lowercase letters, the command interpreter translates

all lowercase characters to uppercase before it executes a command,
unless you enter character strings enclosed in quotation marks.

1-6
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After you enter a command, and while the command interpreter is
responding to it or executing it, your keyboard is not locked; that
is, you can continue typing. The system saves what you type during
this time in a special buffer called the type-ahead buffer. It does
not, however, echo what you type. When the command currently being
executed completes, the command interpreter displays what you have
typed.

If you typed a full command 1line, including a <RET>, the command
interpreter executes the command after displaying it. Otherwise, it
displays what you have typed and waits for you to enter the rest of
the line. If you have entered more than one complete line, it
displays each line just before executing it.

Some of the special terminal function keys provide line-editing
functions, so you can correct or cancel what you type before passing
it to the command interpreter. Other keys <can interrupt system
processing. Some of the line-editing keys are described in the next
section. Table 1-1 (at the end of Section 1.9.2) 1lists all of the
terminal function keys and describes their use.

1.9.1 sSpecial Terminal Function Keys

As you type commands or program data at the terminal, you can take
advantage of several keys that let you make changes to lines as you
type them. Thus, if you make a mistake, you can correct it before
pressing the return key.

1.9.1.1 Deleting Characters - The (DELETE) key backspaces over
the most recently entered character and deletes it. For example:

$ FRO INT

After incorrectly typing the letter "O", you can delete it by pressing
and then continue your input by typing "INT". On a hardcopy
terminal, the letters deleted are displayed between backslash
characters so you can see what is being deleted. For example:

$ FRONONINT

On a display terminal, pressing actually erases the character
from the screen and moves the cursor backwards. Note that the key
that performs the delete function is marked RUBOUT on some terminals.

1.9.1.2 Deleting Lines - To cancel an entire line, you can use the
CTRL/U key sequence. To use the CTRL key, you must press it at the
same time you press the other letter (in this case, U). For example,
if you make many mistakes on a particular line and want to cancel the
line and reenter it, use CTRL/U as shown below:

$ FRNT/CIFY=2"U
$ PRINT/COFIES=2 MYFILE.DAT

When you cancel a line with CTRL/U, the system ignores the line and
prompts you for the next line,.
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1.9.1.3 Canceling Commands - If you are entering commands in response
to prompts and want to discard the entire command you have entered so
far (not just the most recently entered line), use CTRL/C or CTRL/Y,
as shown below:

$ FRINT/COFIES=3
$.File? MYFILE.DAT 7C

In this example, the PRINT command was entered correctly, and the
system prompted for the name of a file to print. However, while
entering the file name, the user decided not to enter the command at
all, and used CTRL/C to discard the entire command.

1.9.2 Setting Terminal Characteristics

There are many types of terminal, and each has its own operating
characteristics. You can change some of these characteristics, based
on your requirements, with the SET TERMINAL command. To determine the
current characteristics of your terminal, issue the SHOW TERMINAL
command, as shown below:

$ SHOW TERMINAL

Each of the parameters displayed can be changed with corresponding
parameters for the SET TERMINAL command. For example:

BGET TERMINALZLOWERDASE
After you issue this command, all lowercase alphabetic characters are

displayed in lowercase (if your terminal is capable of displaying
lowercase letters).

Table 1-1
Terminal Function Keys

Key Function

RETURN Carriage return; transmits the current
line to the system for processing. (On
some terminals, the RETURN key 1is 1labeled

CR.)
Before a terminal session, initiates login
sequence.

Control keys Define functions to be performed when the

CTRL key and another key are pressed
simultaneously. All CTRL/x key sequences
are echoed on the terminal as “x.

(continued on next page)
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Table 1-1 (Cont.)
Terminal Function Keys

Key Function

CTRL/Cl During command entry, cancels command
processing.

Before a terminal session, initiates login
sequence.

CTRL/I Duplicates the function of the TAB key.

CTRL/K Advances the current 1line to the next
vertical tab stop.

CTRL/L Form feed.

CTRL/O Alternately suppresses and continues
display of output to the terminal.

CTRL/Q Restarts terminal output that was suspended
by CTRL/S.

CTRL/R Retypes the current input line and leaves
the cursor positioned at the end of the
line.

CTRL/S Suspends terminal output until CTRL/Q is
pressed.

CTRL/U Discards the current input line.

CTRL/X Discards the current line and deletes data
in the type-ahead buffer.

CTRL/Y Interrupts command or program execution and
returns control to the command interpreter.

CTRL/% Signals end-of~-file for data entered from
the terminal.

DELETE Deletes the last character entered at the
terminal and backspaces over it. (On some
terminals, the DELETE key is labeled
RUBOUT.)

ESCAPE Has special uses to particular commands or
programs, but generally performs the same
function as RETURN. (On some terminals,
the ESCAPE key is labeled ALTMODE.)

TAB Moves the printing element or cursor on the
terminal to the next tab stop on the
terminal. The system provides tab stops at
every 8 character positions on a line.

1 Certain system and

respond to CTRL/C

CTRL/Y and echoes as

user programs provide special routines

interrupts. If CTRL/C is pressed to interrupt
program that does not handle CTRL/C, CTRL/C has the same effect

Y.

to
a
as
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1.10 SUMMARY OF VAX/VMS DCL COMMANDS

Tables 1-2 through

1-6 summarize the VAX/VMS DCL commands. The

commands are grouped by functional category, as follows:

e Commands for
e Commands for

e Commands for

terminal communication and control
file manipulation

device handling

e Commands for program development and control

o Commands for

command procedures and batch jobs

Note that several commands are listed in more than one table and, in

some cases, listed

particular function.

with a qualifier that is required to request a

Pable 1~2
Commands for Terminal Communication and Control
Command Function

:= String assignment; defines a local symbol name
as a synonym for all or a portion of a DCL
command

s== String assignment; defines a global symbol name
as a synonym for all or a portion of a DCL
command

DELETE/SYMBOL Deletes a local or global symbol definition

HELP Displays information about a command or a
command parameter or qualifier on the terminal

LOGOUT Terminates communication between a user and the
system ‘

MCR Passes a command line to the RSX-11M Application
Migration Executive, or places the terminal in
MCR command mode .

REQUEST Displays a message at an obérator's terminal

SET CONTROL_Y

SET NOCONTROL_Y

SET TERMINAL

SHOW DAYTIME

SHOW SYMBOL

SHOW TERMINAL

Enables the use of the CTRL/Y function key to
interrupt an image .

Disables the use of the CTRL/Y function key to
interrupt an image

Defines the characteristics of the terminal for
the duration of a terminal session

Displays the current date and time of day on the
terminal '

Displays current local or global symbols and the
strings or values assigned to them

Displays the current characteristics of the
terminal
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Table 1-3
Commands for File Manipulation

Command Function

APPEND Adds the contents of one or more files to the
end of another file

COPY Copies one or more files into one or more
additional files

CREATE Creates a file from data entered at the terminal
or in the input stream

CREATE/DIRECTORY | Defines a new directory or subdirectory for
cataloging files

DELETE Removes a directory entry for a file or files
and makes any data in the file(s) inaccessible

DELETE/ENTRY Deletes an entry from a printer or batch Jjob
queue or stops processing of the current job

DIFFERENCES Compares the contents of files and reports the
differences between them

DIRECTORY Displays information about a file or a group of
files

DUMP Displays data in ASCII, hexadecimal, octal, or
decimal format

EDIT Begins an interactive editing session to create
or modify a file

EDIT/SLP Provides input to the batch editor, SLP

PRINT Queues a copy of a file for printing on a system
printer

PURGE Deletes all but the most recent version or
versions of a specified file or files

RENAME Changes the name of a file or a group of files

SET DEFAULT

SET PROTECTION

SET QUEUE/ENTRY
SET RMS_DEFAULT

SHOW DEFAULT

Changes
used to

the default directory and/or disk device
locate and catalog files

Changes the protection applied to a file or a
group of files, restricting or allowing access
to the file by different categories of user

Changes the attributes or status of an entry in
the printer queue

Defines default multi-block
counts for RMS file operations

and multi-buffer

Displays the current default directory and disk
device

(continued on next page)
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Table 1-3 (Cont.)
Commands for File Manipulation

Command

Function

SHOW PRINTER

SHOW PROTECTION

SHOW QUEUE

SHOW RMS_DEFAULT

SORT/RSX11

TYPE

UNLOCK

Displays characteristics of a line printer

Displays the default protection applied to new
files created

Displays the names and identifications of
current and pending 3jobs 1in the printer and
batch job queues

Displays the current multi-block and
multi-buffer counts for RMS operations

Creates a sorted copy of a file, with records
arranged in a particular collating sequence

Displays the contents of a file or files at the
terminal

Allows access to a file that was not properly
closed

Table 1-4
Commands for Device Handling

Command

Function

ALLOCATE

ASSIGN

DEALLOCATE

DEASSIGN

DISMOUNT

INITIALIZE

MOUNT

Reserves a device for use by a single user and,
optionally, assigns a logical name to the device

Defines a file specification or a device name to
be associated with a logical name for subsequent
use in commands or programs

Relinquishes use of a previously allocated
device, thus making the device available to
other users

Cancels a logical name assignment made with the
ALLOCATE, ASSIGN, DEFINE, or MOUNT commands

Releases the connection between a user and a
disk or tape volume that is currently mounted on
a device

Deletes all existing data, if any, on a mass
storage volume, writes a label on the volume,
and readies the volume for new data

Makes a disk or tape volume available for the
reading and writing of files and, optionally,
assigns a logical name to the device on which
the volume is mounted

(continued on next page)
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Table 1-4 (Cont.)
Commands for Device Handling

Command

Function

SET MAGTAPE

SHOW DEVICES

SHOW LOGICAL

SHOW MAGTAPE

SHOW TRANSLATION

Defines the density of a magnetic tape device or
rewinds a tape

Displays the status of devices in the system

Displays current logical name assignments for a
particular logical name or for all logical names

Displays characteristics of a magnetic tape
device

Searches all three logical name tables for a.
logical name and displays the equivalence name
of the first match found

Table 1-5
Commands for Program Development and Control
Command Function

ASSIGN Defines a file specification to be associated
with a specific logical name used in a program

BASIC Invokes the PDP-11 BASIC-PLUS-2/VAX compiler to
enter and compile BASIC language source
statements

CANCEL Halts periodic execution of an image scheduled
for execution in a process

COBOL/RSX11 Invokes the PDP-11 COBOL-74/VAX compiler to
compile a set of COBOL language source
statements

CONTINUE Resumes execution of an interrupted command,
program, or command procedure

DEASSIGN Cancels a logical name assignment

DEBUG Invokes the VAX-11l Symbolic Debugger to begin or
continue interactive debugging

DEFINE Equates character strings with file
specifications or logical names

DEPOSIT Replaces the contents of a location in wvirtual
memory with new data or instructions

EDIT Invokes an editor to create or modify a source
program or data file

(continued on next page)
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Table 1-5 (Cont.)

Commands for Program Development and Control

Command Function

EXAMINE Displays the contents of a location in virtual
memory

FORTRAN Invokes the VAX-11l FORTRAN IV-PLUS compiler to
compile a set of FORTRAN language source
statements

LIBRARY Creates or modifies a macro library or a library
of object modules

LINK Binds one or more object modules into an
executable or shareable program image

LINK/RSX11 Invokes the RSX-11M Task Builder to link one or
more objéct modules into an executable image

MACRO Invokes the VAX-11 MACRO assembler to assemble a
VAX-11 assembly language program

MACRO/RSX11 Invokes the MACRO-11 assembler to assemble a

RUN (Image)

RUN (Process)

SET PROCESS

SET WORKING_SET

SHOW LOGICAL

SHOW PROCESS

SHOW STATUS

SHOW SYSTEM

SHOW TRANSLATION

SHOW WORKING_SET

STOP

PDP-11 assembly language program

Places an executable image in execution in the
current process

Creates a separate process to execute a
specified image

Defines execution characteristics of a process

Establishes a default working size for images
executed in the current process

Displays the current assignments of logical
names and equivalence names made by the ASSIGN,
ALLOCATE, DEFINE, or MOUNT commands

Displays information about the current process,
including subprocesses, privileges, qguotas, and
accounting information

Displays information about the image currently
executing in the process

Displays the current status of all processes in
the system

Displays the result of logical name translation
of a specific logical name

Displays the current working set default and
limits

Halts execution of a command procedure, program,
or a subprocess
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Table 1-6

Commands for Command Procedures and Batch Jobs

Command

Function

@file-spec

]
[}

oo

label:

CLOSE

CONTINUE

DECK

DELETE/ENTRY

DELETE/SYMBOL

EOD

EQJ

. EXIT

GOTO

IF ... THEN

INQUIRE

Execute procedure; executes a command procedure
or places data in a command file in the input
stream

Arithmetic assignment; equates a local symbol
name to an arithmetic expression or constant

Arithmetic assignment; equates a global symbol
name to an arithmetic expression or constant

String assignment; equates a local symbol name
to any character string

String assignment; equates a global symbol name
to any character string

Defines a statement label

Cancels an input or output path to a sequential
file or device

Requests continuation of the current procedure

Marks the beginning of records to be read as the
input data stream for a command (requlred only
when data contains a dollar sign in the first
position of any record)

Deletes 'a job from a printer or batch job queue

Deletes one or more symbol names from the local
or global symbol tables for the process

Marks the end of an input data stream begun with
the DECK command

Signals the end of a batch job submltted through
a system card reader

Terminates command procedure processing at the
current level

Transfers control to another statement in a
command procedure

Compares expressions consisting of symbolic or
literal values or command or program status
values and performs a stated action based on the
result of the test

Requests interactive assignment of a variable
value for a symbol name

(continued on next page)
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Table 1-6 (Cont.)

Commands for Command Procedures and Batch Jobs

Command Function

JOB Marks the beginning of a batch job submitted
through a system card reader

ON ... THEN Defines the action to be taken when a command or
program incurs errors of particular severity
levels, or when the CTRL/Y function key is used

OPEN Establishes a path to a file or a device for
input or output operations

PASSWORD Provides a password associated with . a job
entered through a system card reader

READ Reads the next record from a sequential file or

SET CARD_READER

SET NOON

SET NOVERIFY

SET ON

SET QUEUE/ENTRY

SET VERIFY

STOP

SUBMIT
SYNCHRONIZE

WAIT

WRITE

device and
name

equates the record data to a symbol

Defines the translation mode for a card reader

Suppresses command interpreter error

following command execution

checking

Suppresses display of command lines executed 1in
command procedures subsequently executed

Restores command interpreter error checking in a
command procedure

Changes the attributes of a queued batch job

Causes all command lines in command procedures
subsequently executed to be displayed at the
terminal or printed in the batch job log file

Terminates command procedure processing at any
level and returns control to the command
interpreter

Queues a command procedure to a batch job queue

Places the current command procedure 1in wait

state until a specified batch job completes

Places the current process in a wait state for a
specified period of time

Writes a single record consisting of one or more
character strings or evaluated symbols to a
sequential file or device
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Table 1-7
User Privileges

Name Privilege

ACNT Create a process for which no accounting records
are made

ALLSPOOL Allocate spooled devices

ALTPRI Increase the base execution priority for any
process

BUGCHK Make bug check error log entries

CMEXEC Change mode to executive

CMKRNL Change modé‘to kernel

DETACH Create detaéhed processes

DIAGNOSE Issue diagnostic I/O requests

EXQUOTA Exceed resource quotas

GROUP Control execution of other processes in the same
group

GRPNAM Enter names in the group logical name table

LOG_IO Perform logical I/O functions

MOUNT Execute a mount volume I/O function

NETMBX Create a network device

OPER Perform operator functions

PHY IO Perform physical I/0 functions

PRMCEB Create permanent common event flag clusters

PRMGBL Create permanent global clusters

PRMMBX Creaée permanent mailboxes ’

PSWAPM Disable swapping for &any process

SETPRV Grant a created process any privileges

SYSGBL Create system global sections

SYSﬁAM Enter names in the system logical name table

TMPBMX Create temporary mailboxes

VOLPRO Override protection on a volume

WORLD Control the execution of any process in the

system
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Table 1-8
Resource Quotas

Name Quota
ASTLM AST (Asynchronous System Trap) limit
BIOLM Buffered I/0 limit
BYTLM Buffered I/0 byte count (buffer space) quota
CPULM CPU time limit
DIOLM Direct I/O limit
FILLM Open file quota
PGFLQUOTA Paging file quota
PRCLM Subprocess gquota
TQELM Timer queue entry gquota
WSDEFAULT Default working set size
WSQUOTA Working set size quota







CHAPTER 2

FILE SPECIFICATIONS AND LOGICAL NAMES

A file 1is a 1logically related collection of records. All the
information that the operating system reads and writes on behalf of
users' requests is defined in terms of files and records.

Files are identified by the hardware device that performs the actual
data transfer (reading or writing). Devices are classified as:

® Mass storage devices

® Record-oriented devices
Mass storage devices provide a way to save the contents of files on a
magnetic medium, called a volume. Files that are thus saved can be
accessed at any time and updated, modified, or reused. Disks and
tapes are mass storage devices.
Record-oriented devices read and write only single physical units of
data at a time, and do not provide for permanent storage of the data.
Terminals, printers, and card readers are record-oriented devices.
Printers and card readers are also called unit record devices.
This chapter discusses:

® How to specify devices and files when you enter DCL commands

e How to construct and use logical names to refer to files and
devices

You can find additional specific information about how to use DCL
commands to manipulate files in the command descriptions in Part II.
Table 1-3 lists the commands that provide file handling capabilities.

Chapter 3, "Disk and Tape Volumes" provides more information on how to
handle files on mass storage devices.

2.1 FILE SPECIFICATIONS

File specifications provide the system with all the information it
needs to identify a unique file or device.

File specifications have the format:

node::device: [directory]filename. type;ver

2-1
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The punctuation marks and brackets are required to separate the fields
of the file specification. The fields are:

Field Contents
node Network node name
device Device name
directory Directory name
filename File name
type File type
ver File version number

File names, file types, and version numbers apply only to files on
mass storage devices. For record-oriented devices, only the device
name field in the file specification is required.

Additional notes and syntax requirements for each field in a file
specification are discussed below. Note that you do not have to enter
a complete file specification each time you specify a file; the
system supplies defaults for unspecified fields. Section 2.1.5,
"Defaults for File Specifications" describes defaults in more detail.

2.1.1 Network Nodes

A node name is a 1l- to 6-alphanumeric character name that identifies a
location on the network, if your system is connected to one. If you
specify a node name, you can optionally include a 1- to 30-character
access control string, in the format: ‘

node"access—-control-string"::

Enclose the remainder of the file specification in quotation marks.
The file specification is passed intact to the network node specified
and is interpreted there. The portion on the right of the double
colon (::) can have up to 125 characters.

For details on the syntax of file specifications and information on
using DCL commands for network operations, see the DECnet-VAX User's
Guide.

2.1.2 Devices

Each physical hardware device in the system is uniquely identified by
a device name specification in the format:

devcu:

where dev is a mnemonic for the device type, ¢ 1is a controller
designation and u is a unit number.

Table 2-1 lists the valid device types and their mnemonics.

The controller and unit number identify the location of the actual
device within the hardware configuration of the system. Controllers
are designated with alphabetic letters A through Z. Unit numbers are
decimal numbers from 0 through 65535.

The maximum length of the device name field, including controller and
unit number, 1is 15 characters. When you specify a device name,
terminate it with a colon (:).
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Table 2-1
Device Names
Mnemonic Device Type

CR Card Reader
DB RP04, RP05, RPO6 Disk
DM RK0O6, RKO7 Disk
DR RMO3 Disk
DX Floppy Disk
LP Line Printer
MB Mailbox
MT TE16 Magnetic Tape
NET Network communication device
T Interactive terminal
XM DMC~-11

A complete device name specification is called a physical device name.
You can specify physical device names to indicate an input or output
device for a command or program. Or, you can equate a physical device
name to a logical name and use a logical name to refer to a device.
Logical names are described in detail in Section 2.2.

Some commands allow you to specify a generic device name. A generic
device name is one in which the controller and/or the unit number are
not specified. When you use a generic device name, the system locates
an available device whose physical name satisfies the portions of the
generic device name that are specified. For example, if you issue an
ALLOCATE command and specify only a device type, the ALLOCATE command
locates an available device of that type.

2,1.3 Directories

A directory is a file that lists the identifications and locations of
files on a disk device that are owned by a particular user. Directory
names apply only to files on disk devices. Directory names have three
formats:

® A 1- to 9-alphanumeric character string

® A two-part number in the format of a user identification code
(UIC)

® As subdirectories, in the format of name.name.name where each
name can consist of up to 9 alphanumeric characters; each
name represents a directory level.

All these formats require the directory name to be enclosed in either
square brackets ([ and 1), or in angle brackets (< and >).

2.1.3.1 Directory Names - An alphanumeric directory name can be the
same as your user name Or account name, or any character string that
you request or that the system manager gives you. For example:

[MALCOLM]
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To specify a directory name in UIC format, separate the group number
from the member number with a comma. For example:

[122,1]

Directories in UIC format generally, but not necessarily, correspond
to the UIC of the owner of the directory.

UIC directories can be expressed in alphanumeric format. The group
and member numbers are each left zero-filled on the 1left (if
necessary). For example:

[122001]

This directory specification is equivalent to the specification
[122,1] in the preceding example.

To specify a subdirectory, separate directory level identifiers with
periods. For example:

[MALCOLM.TESTFILES]
[122001.TESTFILES.DATA]

You cannot specify a directory name in UIC format if the directory
includes a subdirectory, for example [122,1.SUB] is invalid. If you
have a UIC directory, you must specify it in alphanumeric format when
you are specifying subdirectories.

2.1.3.2 Directory Hierarchies - You must have at least one directory,
provided by the system manager, before you can create and catalog
files on system disks. Optionally, you can create, in your own
directory, one or more directory level hierarchies.

The CREATE command can create a subdirectory. For example, the
following command creates a second-level directory for the directory
named MALCOLM:

& CREATE/DIRECTORY [MALCOLM. SUR]

This command places an entry for the directory file SUB.DIR in the
first-level directory MALCOLM. Subsequently, vyou can use the
subdirectory name [MALCOLM.SUB] in a file specification.

A subdirectory can contain an entry for another directory; that
directory can contain an entry for another directory, and so on. The
maximum number of levels, including the €first 1level directory, is
eight. This structure constitutes a directory hierarchy. Figure 2-1
illustrates directory hierarchies.

There is no maximum on the number of hierarchies of directories you
can create and access beginning with your own directories.
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A volume’s Master File Directory (MFD)
contains entries for the user file
directories (UFDs) on the volume.

MALCOLM.DIR
301300.DIR

/HIGGINS.DIR
301301.DIR

$ DIRECTORY [HIGGINS] Each UFD lists the files belonging
to that directory, and can contain
efitries for additional directories,

called subdirectories

PAYROLL.DIR
USER.DOC
MEMO.LIS
LOGIN.COM

INFO.COM
SOURCE.DIR ~_
LISTINGS.DIR ~

DATA.DIR
DIRECT.D0C N

The subdirectory file named HIGGINS.PAYROLL.DATA.DIR
lists additional subdirectory files.

$ DIRECTORY [HIGGINS.PAYROLL.DATA] —as

L JANUARY.DIR $ DIRECTORY [HIGGINS.PAYROLL.LISTINGS]

L- FEBRUARY.DIR
| MARCH.DIR

FICA.LIS
TAXES LIS
. FICA.FOR
. TAXES.MAR

PAYROLL.FOR

FICA.DAT
STATETAX.DAT
FICA.DAT FEDTAX.DAT
EMPTTL.DAT
FICADAT FEDTAXDAT | .
STATETAX.DAT EMPTTL .DAT N
FEDTAX.DAT : .
.
EMPTTL.DAT . nextlevel.DIR
* .
L

Figure 2-1 A Directory Hierarchy

$ DIRECTORY [HIGGINS.PAYROLL]

A subdirectory can catalog files
and/or additional subdirectories.
The subdirectory file named
HIGGINS.PAYROLL.DIR lists
additional subdirectory files.

$ DIRECTORY [HIGGINS.PAYROLL.SOURCE]

$ DIRECTORY [HIGGINS.PAYROLL.DATA.MARCH]

LEVEL
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2.1.4 File Names, File Types, and Version Numbers

File names, file types, and version numbers uniquely identify files
within directories.

A file name is a l- to 9-character string name for a file. When you
create a file, you can assign it a file name that is meaningful to
you.

A file type is a l1- to 3-character string that usually identifies the
file in terms of its contents.

The valid characters in file names and file types are A-Z and 0-9.
File types must be preceded with a period (.).

By convention, VAX/VMS uses a set of standard file types to identify
various classifications of files, and to provide default file types in
many commands. Table 2-2 lists these file types.

Version numbers are decimal numbers from 1 to 32767 that differentiate
between versions of a file. When you update or modify a file and do
not specify a version number for the output file, the system saves the
original version for backup and increments the version number by 1.
Note, however, that on Files~1l Structure Level 2 disks, the file
system deletes the lowest numbered versions of a file after more than
approximately 60 versions of the file exist.

Version numbers must be preceded with a semicolon (;) or a period
(.).1

Table 2-2
Default File Types

File Type Contents
B2S Input source file for the PDP-11 BASIC~-PLUS-2/VAX
compiler
CMD Compatibility mode indirect command file
COM Command procedure file to be executed with the @

(Execute Procedure) command, or to be submitted for
batch execution with the SUBMIT command

CBL Input file containing source statements for the
PDP-11 COBOL-74/VAX compiler

DAT Input or output data file

DIF Output listing created by the DIFFERENCES command

DIR Directory file

DMP Output listing created by the DUMP command

(continued on next page)

1 When the system displays file specifications, it generally displays
a semicolon in front of the file version number.
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Table 2-2 (Cont.)
Default File Types

File Type Contents

EXE Executable program image

FOR Input file containing source statements for the
VAX-11 FORTRAN-IV-PLUS compiler

LIS Listing file created by a language compiler or
assembler; default input file type for PRINT and
TYPE commands

LOG Batch job output file

LST Compatibility mode listing file

MAC MACRO-11 source file

MAP Memory allocation map created by the linker

MAR VAX-11 MACRO source file

MLB Macro library

OBJ Object file created by a language compiler or
assembler

ODL Overlay description file

OLB Object module library

OPT Options file for input to the LINK command

STB Symbol table file created by the linker

2.1.5 Defaults for File Specifications

When you enter a file specification, you can omit fields 1in the
specification and let the system supply values for these fields. The
values supplied by the system are called defaults.

The device and directory names, if omitted, default to your current
default disk and directory name. These are initially established when
you log in, based on an entry under your user name in the system
authorization file.

You can determine your default disk and directory name by issuing the
SHOW DEFAULT command. For example:

¥ SHOW DEFAULT
DEALICRABRIT]

This response indicates that the current default disk is DBAl and the
directory name is RABBIT.
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You can change the disk and directory defaults during a terminal
session or in a batch job by using the SET DEFAULT command. For
example, if the default disk and directory are as shown in the
response to the SHOW DEFAULT command above, the following SET DEFAULT
command would change the default directory to a subdirectory:

$ SET DEFAULT CRABRIT.SURT'
The device and directory are not the only fields for which the system

supplies default values. Table 2-3 summarizes the defaults, if any,
applied to each field in a file specification.

Table 2-3
File Specification Defaults

Field Defaults
node Local system.
device Device (usually a disk) established at log 1in, or

by the SET DEFAULT command.

If a controller designation is omitted, it defaults
to A. If a unit number is omitted, it defaults 'to
0. (The ALLOCATE and SHOW DEVICE commands,
however, treat a device name that does not contain
controller and/or unit numbers as a generic device
name. For more details, see the discussions of
these commands in Part II.)

directory Directory name established at log in or by the SET
DEFAULT command.

If a first- or sub~level directory name is omitted,
it defaults to the current default next higher
directory names, as long as the default directory
name string was specified in alphanumeric format.
The subdirectory name must be preceded with a
period, for example [.SUB].

file name No defaults are applied to the first file name in
an input file specification. Most commands apply
default output file names based on the file name of
an input file.

file type Various commands apply defaults for file types,
based on the standard file type conventions
summarized in Table 2-2.

file version For input files, the system assumes the highest
version number.

For output files, the system increases the highest
existing version number by 1 for existing files,
and supplies a version number of 1 for new files.
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2.1.5.1 Temporary Defaults - All DCL commands that accept lists of
input files apply temporary defaults when you enter a command line
that contains more than one input file specification. Temporary
defaulting lets you name a device, directory, file name, or file type
that all the files you specify have in common. The system uses
temporary file specification defaults only to interpret file
specifications for a single execution of a command. Temporary
defaults are applied to:

® Node name

e Device name

e Directory name

e File name and file type

If a file specification explicitly includes a device and/or directory
name, these specifications become the temporary defaults for the
interpretation of subsequent file specifications within the list.

File names and file types can also be defaulted, depending on the
specific command.

For example, assume that the current default disk device and directory
name are DBB2:[MONROE]. The following PRINT command shows how
temporary defaults are applied to a list of file specifications in a
parameter:

$ FRINT DRALILADAMSITESTL.DAT
$..  TEST2y -

$.. LIACKSONISUMMARY o TSTy -
$..  DREDSFINAL

The PRINT command prints the files:

DBAl: [ADAMS]TEST1 .DAT
DBAl: [ADAMS ] TEST2.DAT
DBAl: [JACKSON] SUMMARY .TST
DBB2: [JACKSON] FINAL.TST

To override a temporary default to  specify your current default
directory, you can specify the directory as shown below:

$ FRINT LALFHAITEST.DATCITEST

Brackets with no directory name indicate the system is to use your
current default directory. )

2,1.5.2 Null File Names and File Types - The file name and file type
fields of a file specification can be null. For example, the
following are valid file specifications:

.TMP
TEMP.

When you specify a file in a DCL command, you must be careful to omit
the period following a file name if the command uses a default file
type. For example, the FORTRAN command uses a default file type of
FOR. The following commands produce different results:

$ FORTRAN TEMP
% FORTRAN TEMF,
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In the first example, compiler looks for a file named TEMP.FOR because
the file type was omitted. 1In the second example, the compiler looks
for a file named "TEMP." because a period following the file name
indicates a null file type.

2.1.6 Wild Cards

Many DCL commands accept a special character, called a wild card, in
file specifications. The asterisk (*) represents a wild card. Wild
cards are valid in the directory, file name, file type, or file
version fields. The precise meaning of the wild card depends on
whether the file specification is for an input or an output file.

2.1.6.1 Wild Cards for Input Files - When a wild card replaces a
field in an input file specification, the system locates all files
whose identifications satisfy the fields that are specified.

The DIRECTORY command accepts the file specification of an input file
and displays information about the file at the terminal. The
following examples of the DIRECTORY command illustrate how DCL
commands interpret wild cards in input file specifications.

Example Explanation

DIRECTORY DBB2:[*]FILES.DAT Displays the highest version of the
file FILES.DAT in all first level
(user file) directories on the
device DBB2 P

DIRECTORY *.,LIS Displays the highest version of
each file with a file type of LIS
from the current default disk and
directory

DIRECTORY TEST.* Displays the highest version of
each file from the current default
disk and directory that has a file
name of TEST

DIRECTORY TEST.FOR;¥* Displays all versions of the file
TEST.FOR from the current default
disk and directory

2.1.6.2 Wild Cards for Output Files — When a wild card replaces a
field in an output file specification, the system uses the
corresponding field in the input file specification to fill in the
wild card field of the output file.

The COPY command copies the contents of a specified input file into a
new output file. The following examples of the COPY command
illustrate how DCL commands interpret wild cards 1in output file
specifications. oo
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Example Explanation

COPY TEST.DAT *,OLD Copies the highest version of the
file TEST.DAT from the current
default disk and directory into a
file named TEST.OLD

COPY [CHEVY]*,FOR * Copies the highest version of each
file with a file type of FOR in the
directory CHEVY on the current
default disk to new files in the
current default directory

Particular uses of wild cards in DCL commands vary with the individual
commands. The command descriptions in Part II of this manual describe
wild usage where applicable. Note that not all DCL commands accept
wild cards; moreover, wild cards are always 1invalid in files
specified for network operations, and within the specification of any
portion of a directory name string that contains a subdirectory name.

2.2 LOGICAL NAMES

Logical names allow you to keep programs and command procedures
independent of physical file specifications. They also provide a
convenient shorthand way to specify files that vyou refer tc
frequently.

The ASSIGN command equates a physical file specification to a logicalh
name, that 1is, to a character string name that you supply. For
example:

¢ ASSIGN DRAZILSIMMONS IMARIGOLDWDAT  TEST

This ASSIGN command equates the logical name TEST to the file
specification DBA2:[SIMMONS]MARIGOLD.DAT. This file specification is
called the equivalence name for the logical name. Subsequently, you
can refer to this file by 1its 1logical name when you type a DCL
command. For example:

% TYPE TEST

When the system processes this command, it replaces the 1logical name
TEST with its equivalence name, and displays the contents of the file
MARIGOLD.DAT on the terminal.

You can also assign logical names to devices when you issue ALLOCATE,
DEFINE, or MOUNT commands.

2.2.1 Logical Name Tables

The system maintains logical name and equivalence name pairs in three
logical name tables:

® Process logical name table -- contains logical name entries
that are 1local to a particular process. By default, the
ASSIGN command places a logical name in the process logical
name table.
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e Group logical name table -- contains logical name entries that
are qualified by a group number. These entries can be
accessed only by processes that execute with the same group
number in their user identification codes as the process that
assigned the logical name. You must use the /GROUP qualifier
to make an entry in the group logical name table.

e System logical name table -- contains entries that can be
accessed by any process in the system. You must use the
/SYSTEM qualifier to make an entry in the system logical name
table.

The user privileges GRPNAM and SYSNAM are required to place entries in
the group or system logical name tables, respectively.

2.2.2 How to Specify Logical Names

Logical names and their equivalence name strings can each have a
maximum of 63 characters, and can be used to form all or part of a
file specification. If only part of a file specification is a logical
name, it must be the left-most component of the file specification.
You can then specify the logical name in place of the device name in
subsequent file specifications, terminated by a colon (:).

For example, a logical name can be assigned to a device name, as
follows:

$ ABSIGN DMALY  RACKUF?

After this ASSIGN command, you can use the 1logical name BACKUP in
place of the device name field when referring to the device. For
example, the following COPY command transfers files from the current
default disk and directory to a directory with the same name on the
volume on the device DMAl by using the logical name BACKUP.

& COPY ko BACKUFS

A logical name can also contain both a device name and directory name.
For example:

$ ASSIGN DMALICMAGGIED SCRATCOH

This ASSIGN command assigns the logical name SCRATCH to the directory
named MAGGIE on the device DMAl. You can now use the logical name
SCRATCH in a file specification, as in the example below.

$ FRINT SCRATCHIFAYROLL . DAT

The PRINT command prints the file PAYROLL.DAT from the directory
[MAGGIE] on DMAl.

When you specify an equivalence name for the ASSIGN command, you must
specify it using the proper punctuation marks (colons, brackets,
periods). If you specify only a device name, terminate the
equivalence name parameter with a colon (:); if you specify a device
and directory name, or a full file specification, do not terminate the
equivalence name with a colon.

2-12
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You can optionally terminate the logical name parameter with a colon;
however, the ASSIGN command removes the colon before placing the name
in the logical name table.l

2.2.2.1 Displaying Logical Name Table Entries - The SHOW LOGICAL
command displays current entries in the logical name tables. For
example, to display the logical name SCRATCH, you would enter the
command:

¢ SHOW LOGICAL SCRATOH
SCRATCH = DIMALILMAGGIED (Frocess)

The SHOW LOGICAL command displays the logical name, 1its equivalence
name, and the logical name table in which it found the name.

You can also request the system to display all the entries in a
specified logical name table. For example:

¢ SHOW LOGICAL/GROUF

This SHOW LOGICAL command results in a display of all current entries
in the group logical name table.

2.2.3 Logical Name Translation

When the system reads a device name or a file specification, it
examines the file specification to see if the left-most component is a
logical name. If it is, the system substitutes the equivalence name
in the file specification. This is called logical name translation.

For example:

% TYPE ALFHA
$ TYPE DISKIALFHA

When the system reads the file specification ALPHA in the first
example, it checks to see if ALPHA is a logical name because ALPHA is
the left-most (and in this example, the only) component of the file
specification. In the second example, the system checks to see if
DISK is a logical name because it is the left-most component. It does
not check ALPHA.

When the system translates logical names, it searches the process,
group, and system tables, in that order, and uses the first match it
finds.

If you are ever in doubt about the current equivalence name assigned
to a logical name, use the SHOW LOGICAL command.

1 The DEFINE command, which also creates logical name table entries,
does not remove colons, if specified, from logical names. It is
recommended that you do not use the DEFINE command for device name
assignments.
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2.2.3.1 Recursive Translation - When the system translates logical
names in file specifications, the logical name translation is often
recursive. This means that after the system translates a logical name
in a file specification, it repeats the process of translating the
file specification. For example, consider logical name table entries
made with ASSIGN commands as follows:

$ ASSIGN DRALS  DISK
¢ ASSIGN DISKIWEATHER.SUM REFORT

The first ASSIGN command equates the device DBAl to the 1logical name
DISK. The second ASSIGN command equates the logical name REPORT to
the file specification DISK:WEATHER.SUM. In subsequent commands, or
in programs you execute, you can refer to the logical name REPORT.
For example:

s TYPE REFORT

When the system translates the 1logical name REPORT, if finds the
equivalence name DISK:WEATHER.SUM. It then checks to see if the
portion to the left of the colon in this file specification is a
logical name; if it is (as DISK is in this example), it translates
that logical name also. When the 1logical name translation is
complete, the translated file specification is:

DBRAL IWEATHER . SUM

Note that when you assign one logical name to another 1logical name,
you must terminate the equivalence name with a colon (:) if you are
going to use the logical name in a file specification in place of a
device name. For example:

& ASSTIEN DRALY  TEST
TGN TESTS GO
& TYFE GOINEW.DAT

The TYPE command types the file NEW.DAT from the disk DBAl. If you
omit the colons from either of these ASSIGN commands, the system will
not be able to form a proper file specification.

2.2.3.2 Applying Defaults - When the system completes the translation
of a logical name, it uses defaults to fill in any still unspecified
fields in the file specification. 1In the above examples, the system
completes the file specifications by supplying the current default
directory and a version number according to whether it is an input or
an output file.

Many system commands create output files automatically and provide
default file types for the output files. When you use a logical name
to specify the input file for a command, the command uses the logical
name to assign a file specification to the output file as well. Thus
if the equivalence name contains a file name and file type, the output
file is given the same file name and file type as the input file but a
higher version number.

For example, the LINK command creates, by default, an executable image
file that has the same file name as the input file and a default file
type of EXE. 1If you make a logical name assignment and invoke the
LINK command as shown below the results are not as you would expect:

$ ABEIEN RANDOM. ORD TESTIT
¢ LINK TESTIT
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The linker translates the logical name TESTIT and links the file
RANDOM.OBJ. When it creates the output file, it also uses the same
logical name for the output file. Because the equivalence name has a
file type, the LINK command does not use the default file type of EXE.
In this example, the executable image is named RANDOM.OBJ and it has a
version number one higher than the version number of the input file.

2.2.3.3 Logical Names in Input File Lists - When you issue a command
that accepts multiple input files and you use logical names in the
specifications of one or more files in the list, the equivalence name
of each logical name provides a temporary default. For example:

% SET DEFAULT  DRAZILICASEY]
% ABSIGN  DBRAL LIMALCOLMI MAL
% ABSBIGN  CHIGGINST HIG

% FRINT  ALPHA -

. MALIBETA -~

$.. HIGIGAMMA

The PRINT command looks for the files:

DBA2: [CASEY]ALPHA.LIS
DBAl: [MALCOLM]BETA.LIS
DBAl: [HIGGINS]GAMMA.LIS

The device name in the equivalence string for the 1logical name MAL
defines DBAl as the temporary default device for this PRINT command.
Temporary defaults are decribed in Section 2.1.5.1. For complete
details on file specification defaults, see the VAX-11 Record
Management Services Reference Manual.

2.2.3.4 Bypassing Logical Name Translation - Most DCL commands check
file specifications you enter as command parameters or as values for
qualifiers to see if the file specification contains a 1logical name.
When you enter a device name in a command, you can request the system
to not translate the name by preceding the device name or file
specification with an underscore character (_). For example:

4 ALLOCATE DMA23

When you specify an ALLOCATE command as shown, the system does not
check to see if DMA2 is a logical name.

2.2.4 Default Logical Names

The operating system and many of its facilities use logical names to
establish default devices for input and output operations. By
convention, logical names defined for VAX/VMS functions have the
format:

xXxx$Sname

where xxx is a three-character prefix identifying the system component
that uses the logical name.
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2.2.4.1 Default Process Logical Names - When you log in to the
system, the system creates logical name table entries for your
process. These logical names, which all have a prefix of SYS, are
listed in Table 2-4.

Table 2-4
Default Process Logical Names

Logical Name Equivalence Name

SYSSINPUT Default input stream for the process. For an
interactive user, SYS$INPUT 1is equated to the
terminal. In a command procedure or batch job,
SYSSINPUT is equated to the input file or batch
input stream.

SYSSOUTPUT Default output stream for the process. For an
interactive user, SYS$SOUTPUT is equated to the
terminal. In a batch job, SYSSOUTPUT is equated
to the batch job log file.

SYSSERROR Default device to which the system writes
messages. For an interactive user, SYSSERROR is
equated to the terminal. In a batch job,
SYSSERROR is equated to the batch job log file.

SYS$COMMAND Original SYS$INPUT device for an interactive user
or batch job.

SYS$SDISK Default device established at login, or changed by
the SET DEFAULT command.

The equivalence names for SYS$INPUT, SYS$OUTPUT, SYSSERROR and
SYSSCOMMAND define files that remain open for the life of the process.
These files, called process-permanent files, can be read or written
from programs.

2.2.4.2 Using Default Logical Names ~ The default logical name
assignments are provided for your convenience, and do not normally
need to be reassigned. The system always uses SYS$INPUT, SYS$SOUTPUT,
and SYSSERROR to read and write commands, data, and messages.

You can take advantage of the default assignments when you specify
files in commands. For example, to place input data in the command
stream for a command or program, you can specify an input file as
SYSSINPUT. The following example shows a FORTRAN command that could
be executed in a batch job:

FOFORTRAN SYSSTNFUT EWEATHER

When this command executes, the compiler reads the input file from the
command stream; if this Jjob 1is submitted through the system card
reader, the cards containing the source program must follow in the
card deck. The file name WEATHER in the file specification provides
the compiler with a default file name for the output files: it
creates WEATHER.OBJ and WEATHER.LIS.
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To request that the listing file be written directly into the batch
job output log file, you could specify:

% FORTRAN/LIST=8YS$0UTFUT SYSESINPUTIWEATHER

The compiler creates the file WEATHER.OBJ, but prints the 1listing in
the batch job output log.

2.2.4.3 Default System Logical Names - The system logical name table
contains entries for system-wide logical names. Among these logical
names are:

SYSSLIBRARY Device and directory name of system libraries

SYS$SSYSTEM Device and directory of operating system programs
and procedures

The system manager at your installation can place names in the system
logical name table that correspond to default devices on your
particular system.

2.2.5 Logical Names for Program Input/Output

Logical names are also used to establish the correspondence between a
file name or logical unit number in a program and a physical device or
file specification. Each programming language provides conventions
for identifying files within programs; the operating system provides
the logical name mechanism for equating these files with physical
device or file specifications.

For example, a FORTRAN program refers to a file using a 1logical unit
number. FORTRAN run-time procedures associate the 1logical unit
numbers with logical names: 1logical unit 1 1is associated with the
logical name FOR00l1, 1logical wunit 2 is associated with the logical
name FOR002, and so on. Before running a program that reads from or
writes to logical unit 1, you can make an assignment of that logical
unit to a device with the ASSIGN command, as shown in the following
example:

¢ ASSIGN  PAYROLL DAY FOROOL
& RUN FICA

Before you execute programs to read and write files, you must take
steps to ensure that the data volumes or devices that your program
requires are online and available. The next chapter discusses how to
prepare and use disk and tape volumes.
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CHAPTER 3

DISK AND TAPE VOLUMES

You can use your default disk directory to catalog the files that you
use on a regular basis. The physical disk volume that contains your
default directory contains the files belonging to other users as well;
such volumes are known as system volumes. Under normal operating
circumstances, you do not need to perform any special action to access
your own files.

Occasionally, you may also need to access files belonging to other
users, or to transfer files to or from volumes other than the system
volume containing your default directory. In these cases, special
action may be required.
This chapter describes:

e How the operating system protects and restricts access to
files and devices

e Volume initialization
® Mounting volumes on devices

® The steps necessary to transfer files to and from disk and
tape volumes

® Accessing files from batch jobs

3.1 PROTECTION

The operating system protects data on disk and tape volumes to ensure
against accidental or unauthorized access. Protection is provided at
two levels:

o At the volume and file level to ensure that data on a volume
is protected

e At the device level to ensure that no other users can access a
device in use by one user

3.1.1 Volume and File Protection

Disk and tape volumes, and individual files on disk volumes, including
directories, are protected by means of a protection code. The
protection code indicates who is allowed access for what purposes.
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Four categories of user are defined according to UIC. These are:

® SYSTEM -- all users who have group numbers of 1 through 10
(octal). These group numbers are generally for system
managers, system programmers, and operators. Users who have
either of the user privileges LOG_IO and PHY_IO are also
included in this category.

® OWNER -- the UIC of the person who created, and therefore
owns, the volume or file

e GROUP -- all users who have the same group number in their
UICs as the owner of the file, including the owner

@ WORLD -- all users who do not fall into any of the other three
categories but including all users in the other categories

Each of these categories of user can be allowed or denied one of the
following types of access:

e READ -- the right to examine, print, or copy a file or files
on a volume

® WRITE -- the right to modify the file or to write files on a
volume

e EXECUTE -- the right to execute files that contain executable

program images (when applying protection to an entire volume,
this field is interpreted as the right to create files on the
volume)

e DELETE -- the right to delete the file or files on the volume

The system provides a default protection code for files you create.
When you create a file or prepare a disk or tape volume for private
use, you can define the protection you want to be applied. Some
examples of specifying protection codes for individual files are shown
in the following section; examples of volume protection are shown in
Section 3.4, "Using Disk and Tape Volumes." For details on how to
specify protection codes, see the description of the SET PROTECTION
command in Part II.

3.1.1.1 Disk File Protection - Each file on a disk has its own
protection code; you can specify a protection code when you create a
file. For example, you can use the /PROTECTION qualifier to define
the protection for a file you create with the COPY command, as shown
below:

$opryY DRALIEPAYDATAIFAYROLL.UAT  FAYSORT . DAT -
b ZPROTECTION=(SYSTEM RWy OWNER $ RWED y GROUP SRW WORLID

This COPY command copies a file from the device DBAl: to your default
disk directory. The protection code defines the protection for the
newly created file PAYSORT.DAT as follows: users with system UICs can
read and write the file; you (the owner) have all types of access;
other users in your group may read and write the file; and all other
users (the world) are permitted no access.
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You can also change the protection for an existing file with the SET
PROTECTION command. For example:

$ SET FROTECTION=(SYSTEM!RWE » OWNERIRWEDRy GROUFIRE s WORLII)
$.. FAYBORT , EXE

If you do not define a protection code for a file when you create the
file, the system applies a default protection. The default protection
is determined from an entry in the user authorization file. You can
determine the current protection that is applied by issuing the SHOW
PROTECTION command:

¢ SHOW PROTECTION
BYSTEM=RWED OWNER=RWEIly GROUF=RE, WORLI=R

This response indicates that the system and owner have all types of
access, that other wusers in the owner's group have read and execute
access, and that all other wusers (the world) are permitted read
access.

To determine the current protection associated with a specific file or
files, use the /FULL qualifier on the DIRECTORY command. For example:

$ DIRECTORY/ZFULL  FERSONNEL.REC

DIRECTORY DEALICRAMER]
G- JUL-1978 L2131

FERSONNEL RECHS (372G212) 8./10 03-JUL-1978 13814
L320,201 CRWED» RWED s RW s R

TOTAL OF 8./10. BLOCKS IN 1. FILE

You can change the default protection applied to files that you create
during a terminal session with the SET PROTECTION command. Use the
/DEFAULT gualifier on the SET PROTECTION command to indicate that the
protection code you specify 1is to be applied to all files that you
subsequently create during the terminal session or batch job.

3.1.1.2 Tape File Protection - The protection applied to a tape
volume applies equally to all files on the volume. The system only
applies read and write access restrictions with respect to tapes;
execute and delete access are meaningless. Moreover, the system and
the owner are always given both read and write access, regardless of
what you specify in a protection code. If you give write access to
the group or world, read access is also allowed.

3.1.2 Device Allocation

In most installations, many users must share a limited number of
private disk drives and tape drives. The operating system controls
access to these devices so that while you are using a device, no other
user can access the device and the volume mounted on it. This control
mechanism is called device allocation.

The ALLOCATE command allocates a device and gives you exclusive use of
it. For example, to use the tape drive labeled Bl, you would issue
the following ALLOCATE command:

$ ALLOCATE MTRIZ
LMTELS ALLOCATED
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The response from the ALLOCATE command indicates successful allocation
of the device you requested. You can also use the SHOW DEVICES
command to find out what devices are available. For example:

¢ SHOW DEVICES M3

This command requests a display of all RK06 and RK07 devices attached
to the system. The response from the command shows the devices that
are currently allocated to other users, and devices that are online
and available.

If you want t8 allocate any device of a particular type, use a generic
device name in the ALLOCATE command. A generic device name is one
that does not specify a controller and/or a unit number. For example,
if you want to wuse an RK06 device and do not know which drives are
available, you would issue the ALLOCATE command as follows:

$ ALLOCATE DM
LOMARE ALLOCATED

The ALLOCATE command locates an available RK06 device; the response
indicates that the device DMA2 is allocated.

Note that tape devices can never be shared; thus, when you use a
tape, the system automatically allocates it for you when you mount it.
You can, however, allocate a tape device when you want to mount more
than one volume on the same device and retain control of the device
between mounts.

3.2 VOLUME INITIALIZATION

Before a volume can be used to contain files, it must be initialized.
The INITIALIZE command:

e Invalidates all existing data on the volume, if any, and
formats the volume with a particular data structure

@ Writes an internal label on the volume to identify it
e Defines the owner UIC and protection for the volume

If a disk or tape volume has never been used before, no special steps
are needed to initialize it. However, if the volume has previously
contained data, the protection code on it may prevent you from
accessing the volume and initializing it. Or, in the case of a tape,
files on the volume may not have reached their expiration dates.

If either of these conditions exists and you do not have the user
privilege to override volume protection, the previous owner of the
volume or another user (the system manager or operator, for example)
who does have read/write access must initialize it for you. When you
give the volume to another wuser for initialization, you should
specify: -

e The data format you require
e The label you want to have written on the volume

e The protection code and owner UIC you want assigned to it
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When you obtain a tape or disk volume, you should also remember to
place a 1label on the outside of the volume so that it can be easily
identified.

3.3 MOUNTING VOLUMES ON DEVICES

Mounting is the mechanism that provides a 1link between a volume, a
device, and your process so you can perform input/output operations.
Mounting and using a physical volume (a disk pack or tape reel)
involves two distinct operations:

e Place the volume on the device and ready the device by
pressing the 1load button or performing equivalent startup
procedures.

e Issue the MOUNT command to gain access to the data on the
device. The MOUNT command compares your UIC with the UIC of
the volume's owner to verify your right to access the volume;
it also verifies the label on the volume against the label you
specify.

The order in which these operations are performed varies according to
the way 1in which the device 1is being used. 1If you have already
allocated a device using an explicit ALLOCATE command, you can
physically 1load the device before issuing the MOUNT command. For
example:

$ MOUNT DMa2:  TEST.FILES INFILE
AMOUNT - T-MOUNTEDy TEST.FILES mounted on IMAZ2

In this example, the MOUNT command specifies the name of an allocated
device (DMA2), the volume 1label on the volume (TEST_FILES), and a
logical name for the device (INFILE). The logical name parameter is
optional. Note that you can assign logical names to disk and tape
devices when you mount them, and then use the logical name rather than
the device name in subsequent commands. If you do not specify a
logical name, the MOUNT command assigns the default 1logical name
DISKSTEST_FILES to the device DMA2.

3.3.1 Requesting Operator Assistance

At some installations, operators are provided to perform the physical
chores of mounting and dismounting both system and private disk and
tape volumes. When this is the case, you can:

® Allocate a device of the required type.

® Send a message to the operator specifying the name of the
device you allocated and the volume you want mounted. Give
the physical identification on the outside of the volume and
tell the operator where the volume is.

® Wait until the operator responds with a message indicating
that the volume is mounted.



DISK AND TAPE VOLUMES

The REQUEST command sends a message to an operator. If your
installation has more than one operator, they may be designated for
specific functions -- one operator to handle requests for disks,
another for tapes, and so on. Options for the REQUEST command
qualifier /TO -- for example, DISKS and TAPES -- route your request to
the proper operator.

Assume, for this example, that there 1is an operator designated to
mount and dismount disks. To request this operator to mount the
volume TEST_FILES on the device DMA2, you could issue the command:

$ REQUEST/TO=RISKS/REFLY -
$_"Flease mount TEST.FILES (shelf slot &R) on DIMAZ®

The /REPLY qualifier indicates that you want to wait until the
operator completes the request.

You receive the message:
LOFCOM~-8~0FRNOTIFy orerator notifiedy waiting,. 13114126

The operator locates the physical volume, places it on the device, and
types a message indicating that the request is satisfied. Then, you
receive the messages:

ZOFPCOM-G-RASTOMPLTE» recuest comelete
ZOPCOM~8-0FREPLYy "Goeee"

The text of the second message optional text typed by the operator.
Now, you can mount and begin using the volume.

3.3.2 Dismounting Volumes

When you no longer need access to the files on a volume, you can
release the volume with the DISMOUNT command. For example:

¢ DISMOUNT DiMAZ:

The DISMOUNT command ensures that all files on the volume are closed
before the dismounting is complete.

By default, the DISMOUNT command also unloads the volume on the device
and makes the device not ready.

If you allocated the device before using it, and no 1longer need the
device, deallocate it so that other users can obtain access to it.
The DEALLOCATE command deallocates the device. For example:

4 DEALLOCATE DMA2S

If you had operator assistance in mounting the volume, remember to
request the operator to physically dismount the volume and return it
to its place.
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3.4 USING DISK AND TAPE VOLUMES

When a volume has been mounted, you can execute programs that perform
input/output operations to the volume, or you can use DCL commands to
read and write files. Note the following restrictions on the use of
DCL commands for files on disk and tape volumes:

e The PRINT and SUBMIT commands cannot access files on allocated
devices. You can print or submit files on private disk
volumes if you mount the volume as a shareable volume. To
print or submit a file on a tape volume, you must copy the
file to a shared disk volume.

e The following commands cannot process files on magnetic tapes:

DELETE PURGE

DIFFERENCES RENAME

LIBRARY RUN

LINK SET PROTECTION
UNLOCK

® You can execute a command procedure that exists on a magnetic
tape volume, as 1long as the procedure does not invoke other
procedures and does not issue any GOTO commands referring to
labels that precede the command.

Note, also, that you cannot use DCL commands to read and write files
that are not in the standard formats supported by VAX/VMS (these
formats are described in greater detail, below). To execute programs
to read and write files not in the standard format, you must mount the
volume with the /FOREIGN qualifier. The following sections provide
complete examples of the steps to prepare and use disk and tape
volumes for file storage and to access existing files. The examples
show how to prepare and use RK06/RK07 disk packs and magnetic tapes;
however, the procedures outlined are applicable to other devices as
well.

3.4.1 Using Disks

Disks are random-access devices, and files must be cataloged in
directories. Therefore, after you initialize a disk, you must create
a directory before you can write any files on the disk volume.

The following example shows how to allocate an RK06/RK07 device,
initialize and mount a volume on it, create a directory, and write
files on the volume.

EGHOW DEVICES DM?

Devace Nevice levice

Mame Status Characteristics
IMAOS o lime MNT

&L s on line MNT ALL

IMAZ:  oar line

£ ALLOCATE ..IMAS:
SIMAZE ALLOCATED

This example 1illustrates the SHOW DEVICES command; the command
requests a display of the current status of RKO6/RK07 devices. The
response from the command indicates that the device named DMA3 is
available. The ALLOCATE command allocates the device so you can place
the volume on it.
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$ INITIALIZE DMA3Y  FURS.BACKUF -
$../FROTECTION=(SYSTEM I RWEDy OWNER $ RWEXy GROUF I RWED s WORLDSR)
MOUNT DMA33  FURS..RBACKUFR

CREATE/ZDIRECTORY DMAZILPURSI

ABSIGN DIIMAZILFUREY P2

COPY X.% P

COPY LCPRIMERIX.X F3

COPY DCOMMANDS k. X% F¢

The INITIALIZE command initializes the volume and writes the 1label
PUBS_BACKUP on it. The protection code allows group members and users
with system UICs all access and restricts access by all other users to
reading. The MOUNT command mounts the volume. The CREATE command
with the /DIRECTORY qualifier creates a directory file named PUBS on
the device DMA3. The COPY commands copy the highest versions of all
files in the current default directory and in the directories PRIMER
and COMMANDS to the directory just created.

Note the use of the ASSIGN command to assign a logical name, P, to the
device and directory name on the RK06/RK07 volume.

3.4.1.1 Copying Files from Files-1ll Structure Level 1 Disks - The
default format for files on disks is called Files-11l Structure Level
2. You can also initialize disks in the Files~11l Structure Level 1
format. Structure Level 1 1is the format used by other DIGITAL
operating systems, including RSX-11M, RSX-11D, and IAS.

To initialize a Structure Level 1 disk, use the /STRUCTURE=1 qualifier
on the INITIALIZE command. When you use the MOUNT command to mount
the volume, the MOUNT command will internally identify the volume as a
Structure Level 1 volume,. Subsequently, all commands you use to
access files (COPY, DELETE, and so on) will default the file format to
Structure Level 1 automatically. Note that directories on Structure
Level 1 disks must have names in UIC format to be readable by RSX-11
or IAS.

3.4.1.2 Sharing Volumes - System disk volumes containing users'
default directories and other volumes containing files belonging to
more than one user are designated, at the time that they are mounted,
as shareable. The devices on which these volumes are mounted are not
allocated, thus allowing access by other system users. These volumes
are physically 1loaded and mounted by system operators and managers
with the /SYSTEM qualifier of the MOUNT command; you need not issue
an explicit MOUNT command to access files on these volumes (you must,
however, have access privileges as defined in the volume's protection
code).

Other volumes can be designated as shareable among many users; use
the /SHARE qualifier on the MOUNT command when you want to mount a
device for other users to access. For example:

$ MOLUNT/SHARE DMA3ZS  PUBSLEBACK

This MOUNT command indicates that other users can access the volume
PUBS_BACK. Each user who wants to access the volume must also issue a
MOUNT command with the /SHARE qualifier. Note that if the device was
allocated before the MOUNT command was issued, the /SHARE gualifier
deallocates the device.
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Access to the volume is restricted according to the protection code on
the volume. The system identifies the volume by its volume label,
rather than by the device on which it is mounted. Other users who
want to access the volume do not need to know the physical name of the
device, but only the generic device type and volume label.

For example, another user who wants to use the volume mounted in the
example above would issue the MOUNT command, as follows:

$ MOUNT/SHARE IM:  FUBRS.BACK FURS

Thereafter, the device can be referred to by the 1logical name PUBS;
the sharer does not need to know the name of the physical device.

Because the system uses volume labels to identify shared volumes, two
volumes that have the same label cannot be mounted with the /SHARE (or
/SYSTEM or /GROUP) qualifier at the same time.

3.4.2 Using Tapes

The default format for reading and writing tapes is the ANSI X327-1977
Magnetic Tape Labels and File Structure for Information Interchange
standard.

The following examples show how to allocate, initialize, and use a
tape to backup your disk files. The procedures are similar to those
outlined above for using disk volumes. However, tapes are sequential
access devices and do not have directories.

¢ ALLOCATE MT?
~MTAZ2:  ALLOCATED

The ALLOCATE command requests the allocation of any tape device; the
response indicates that the device MTA2 was available and is now
allocated to you. You can now physically load the tape on the drive.
Next, initialize the tape:

$ INITIALIZE MTA2: OGMROOL -
$../FROTECTION= (GROUF SRy WORL.LD

The INITIALIZE command specifies the device name (MTA2) and the volume
label for the tape volume (GMB00l). The /PROTECTION qualifier defines
a protection code restricting group access to read and allowing no
access to the world. You can now use the MOUNT command to mount the
volume and write files to it:

$ MOUNT  MTaz2:  GMEOOL
AMOUNT - T-MOUNTEDy GMBOOL mounted on .MTA23
$ COPY k. MTA23S

The MOUNT command specifies the device name and volume 1label of the
volume on the device. The COPY command copies the highest versions of
all files in your default directory onto the tape. The file names and
file types of the output files default to the same file names and file
types as the input files.

To verify that the files were successfully copied, you can use the
DIRECTORY command:

¢ DIRECTORY MTaL:
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The DIRECTORY command lists the file names and file types of all files
on the tape.

When you have finished using the tape, dismount it and deallocate it,
as shown below:

$ DISMOUNT MTAR:
$ DEALLOCATE MTAZ:

If you do not dismount and deallocate the tape, the system does so
automatically when you log out.

3.4.2.1 Reading and Writing Tape Files - A magnetic tape is a
sequential device. With DCL commands, you can write new files only at
the end of existing data on the tape and you cannot delete files from
a tape. You can, however, append data at the end of an existing file
on a tape; all files that follow the appended file are overwritten.
The APPEND command will not, however, overwrite a file that has not
expired. 1If you want to overwrite a tape completely, you must
re-~initialize it.

When you want to copy files from an existing tape, you can selectively
copy files from the tape by specifying the file name and file type of
the file you want to copy, as shown below.

% MOUNT MTE2:  GMEOOI

$ COPY MTRZIASTRO.SRC  ASTRO.OLD
$ COPY MTB2IASTROLFOR  ASTRO2.FOR
$ DTEMOUNT MTR2S

The COPY commands copy specific files from the tape. After each copy
request, the COPY command leaves the tape positioned at the end of the
file it has just copied. When it 1looks for the next file, it
continues searching until the end of the tape; if it does not find
the file, it rewinds the tape and searches until it either locates the
file or returns to the point on the tape at which it started.

3.4.2.2 Version Numbers for Tape Files - Files that you write onto
tape with DCL commands are written in sequential order and all have
version numbers of 0. If you want to read a file from a tape and you
do not specify a file version number, the command locates the next
file with that file name and file type that is physically on the tape.

If you write a file onto a tape and request the next highest version
number, the version number associated with the file is 0.

3.4.3 Multivolume Tape Sets

The VAX/VMS operating system allows you to create and access files
that span more than one physical tape volume. Each volume in a
multivolume set has a unique volume label and a relative volume number
within the set.

Processing of multi-volume files requires the attendance of an
operator or wuser to respond to requests to switch volumes; when a
command or program attempts to read or write beyond the end of a tape,
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the system automatically sends a message to the system operator's
console (or to a terminal designated as an operator's terminal). The
message indicates:

® The device name

® The relative volume number of the next volume in the volume
set

e The label, if known

Before processing can continue, the operator must physically mount the
volume, place the device online, and type a reply to the message. If
no operator is available, you can load the volume yourself and reply
to the message from the operator's console or an operator's terminal.

When you issue the MOUNT command to begin processing a multivolume
file, you can specify the labels on each of the volumes in the MOUNT
command. For example, after physically loading the first volume on
the device MTAO, you can issue the MOUNT command as follows:

& MOUNT MT! GMBOOLy GMROO2, GMROO3Z

The MOUNT command verifies the label on the volume and returns a
message 1indicating successful completion if +the volume label is
correct.

Subsequently, when the tape reaches end-of-tape, the system
automatically sends a request to the system operator to mount the
volume labeled GMB0OU2. The messages the operator receives typically
look like the following:

Orcome 02118148.01 GEOFF Acert=TEXTFROC Rerlu-I0=131084
Orcomsy MOUNT relative volume 2 (GMBOOZ)Y or MTAOG?

After loading the volume and readying the device, the operator types
the message:

¢ REFLY/TO=131084

The system verifies the reply-ID and then verifies the volume. If the
correct volume is mounted, processing continues.

At the end of that tape, it sends a message to mount the label GMB003.
No more explicit MOUNT commands are required,

3.4.3.1 Creating a Multivolume Tape Set - When you initially create a
file that spans tape volumes, you may not know that multiple volumes
are required. If, while you are writing to the tape, the tape reaches
end-of-tape, the system suspends processing to notify the operator
that a new volume is required. 1In this case, the system does not know
the volume 1label. The operator must mount a volume and enter the
volume label on the REPLY command as shown below.

$ REFLY/TO=196620 "GMROO4

If the tape is a new tape, operator can request that it be initialized
by specifying /INITIALIZE following the label. For example:

# O REFLY/TO=196620 "EMBOO4/INITIALIZE
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The system performs normal protection and expiration checks before
initializing the volume. The operator can also specify /BLANK to
override the checking for protection information on tapes that have
been read by a verifying machine.

3.4.3.2 Using Multiple Tape Drives - You can overlap the mounting of
volumes in a multivolume set by specifying more than one drive in the
MOUNT command. For example:

$ MOUNT  MTAO:»MTAL! GMRBOOL: GMBQORy GMEOO3Z

The MOUNT command verifies the volume on MTAO. If the volume GMB002
is 1located on the device MTAl when the end-of-volume is reached on
GMB001, processing continues. However, when the end-of-volume occurs
on GMB002, the first volume is dismounted from MTAO0 and the system
sends a message to the operator to MOUNT the third volume on MTAO.

3.5 ACCESSING DEVICES IN BATCH JOBS

You can write command procedures to mount volumes, execute DCL
commands oOr your own programs to write or access files on the volume.
By using logical names to refer to devices and files, you can use the
same command procedures without modification each time you want to
access a volume.

For example, if you use the same RK06 disk pack to back up your files
on a weekly basis, you can submit as a batch job a command procedure
like the following:

$ TRY:

$ ALLOCATE DM: RK

$ IF SSTATUS THEN GOTO OKAY
$ WAIT 00:05

$ GOTO TRY

$ OKAY

$

REQUEST/REPLY /TO=DISKS -

"PLEASE MOUNT RKO6 BACK_UP_GMB ON ''FSLOGICAL("RK")' "
MOUNT RK BACK_UP_GMB

COPY/REPLACE *_.* RK:* *

DIRECTORY/FULL/OUTPUT = BACKUP.LOG RK:

DISMOUNT RK

PRINT BACKUP.LOG

DEALLOCATE RK

REQUEST/TO = DISKS "All done, thanks..."