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Preface

Manual Objectives

The RSX-11M-PLUS Utilities Manual is a reference manual describing the use of 15 utilities
supported on the RSX-11M-PLUS operating system.

Intended Audience
This manual is for all users of the RSX-11M-PLUS operating system.

Structure of This Document

Chapter 1 describes briefly each of the utilities, and it explains how to enter command lines
and how to invoke and use the utilities.

Chapter 2 describes the Bad Block Locator Utility (BAD).
Chapter 3 describes the Backup and Restore Utility (BRU).
Chapter 4 describes the File Compare Utility (CMP).

Chapter 5 describes the File Dump Utility (DMP).

Chapter 6 describes the Disk Save and Compress Utility Program (DSC).
Chapter 7 describes the Line Text Editor (EDI).

Chapter 8 describes the File Transfer Utility Program (FLX).
Chapter 9 describes the Disk Volume Formatter Utility (FMT).
Chapter 10 describes the Librarian Utility Program (LBR).
Chapter 11 describes the Object Module Patch Utility (PAT).
Chapter 12 describes the Peripheral Interchange Program (PIP).
Chapter 13 describes the Source Language Input Program (SLP).
Chapter 14 describes the File Structure Verification Utility (VFY).
Chapter 15 describes the Task/File Patch Program (ZAP).
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Appendix A is a summary of the commar.ds and switches for the utilities.

Appendix B describes the Cross-Reference Processor (CRF).
Appendix C describes the Data Terminal Emulator (DTE) and the Micro/RSX File Transfer

Utility (MFT).

Associated Manuals

The RSX-11IM-PLUS MCR Operations Manual describes the Monitor Console Routine (MCR) and
its commands. The utilities are usually invoked from MCR. This manual uses MCR to specify
the formats and examples of the utilities.

The RSX-11M-PLUS Command Language Manual describes the DIGITAL Command Language
(DCL) and its commands. Some of the utilities can be invoked from DCL. This manual provides
background information about DCL.

Conventions Used in This Manual

The following conventions are used in this manual:

Convention

Meaning

>

MCR>

DCL>

XXX >

UPPERCASE

command abbreviations

A right angle bracket is the default prompt for the Monitor
Console Routine (MCR), which is one of the command interfaces
used on RSX-11M-PLUS systems. All systems include MCR.

A dollar sign followed by a space is the default prompt of
the DIGITAL Command Language (DCL), which is one of the
command interfaces used on RSX-11M-PLUS and Micro/RSX
systems. Many systems include DCL.

This is the explicit prompt of the Monitor Console Routine
(MCR).

This is the explicit prompt of the DIGITAL Command Language
(DCL).

Three characters followed by a right angle bracket indicate the
explicit prompt for a task, utility, or program on the system.

Uppercase letters in a command line indicate letters that must be
entered as they are shown. For example, utility switches must
always be entered as they are shown in format specifications.

Where short forms of commands are allowed, the shortest form
acceptable is represented by uppercase letters. The following
example shows the minimum abbreviation allowed for the DCL
command DIRECTORY:

$ DIR
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Convention

Meaning

lowercase

/keyword,
/qualifier,
or

/switch

parameter

[option]

[.]

{3

:argument

0

Any command in lowercase must be substituted for. Usually
the lowercase word identifies the kind of substitution expected,
such as a filespec, which indicates that you should fill in a file
specification. For example:

filename.type;version

This command indicates the values that comprise a file spec-
ification; values are substituted for each of these variables as
appropriate.

A command element preceded by a slash (/) is an MCR
keyword; a DCL qualifier; or a task, utility, or program switch.
Keywords, qualifiers, and switches alter the action of the
command they follow.

Required command fields are generally called parameters. The
most common parameters are file specifications.

Square brackets indicate optional entries in a command line or
a file specification. If the brackets include syntactical elements,
such as periods (.) or slashes (/), those elements are required
for the field. If the field appears in lowercase, you are to
substitute a valid command element if you include the field.
Note that when an option is entered, the brackets are not
included in the command line.

Square brackets around a comma and an ellipsis mark indicate
that you can use a series of optional elements separated
by commas. For example, (argument|,...) means that you
can specify a series of optional arguments by enclosing the
arguments in parentheses and by separating them with commas.

Braces indicate a choice of required options. You are to choose
from one of the options listed.

Some parameters and qualifiers can be altered by the inclusion
of arguments preceded by a colon. An argument can be either
numerical (COPIES:3) or alphabetical (NAME:QIX).

Parentheses are used to enclose more than one argument in a
command line. For example:

SET PROT = (S:RWED,O:RWED)

Commas are used as separators for command line parameters
and to indicate positional entries on a command line. Positional
entries are those elements that must be in a certain place in the
command line. Although you might omit elements that come
before the desired element, the commas that separate them must
still be included.
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Convention

Meaning

(g-m]
[directory]

filespec

The convention [g,m] signifies a User Identification Code (UIC).
The g is a group number and the m is a member number. The
UIC identifies a user and is used mainly for controlling access
to files and privileged system functions.

This may also signify a User File Directory (UFD), commonly
called a directory. A directory is the location of files.

Other notations for directories are: [ggg,mmm], [gggmmm)], [ufd],
[name], and [directory].

The convention [directory] signifies a directory. Most directories
have 1- to 9-character names, but some are in the same [g,m]
form as the UIC.

Where a UIC, UFD, or directory is required, only one set of
brackets is shown (for example, [g,m]). Where the UIC, UFD,
or directory is optional, two sets of brackets are shown (for

example, [[g.m]]).

A full file specification includes device, directory, file name, file
type, and version number, as shown in the following example:

DL2: [46,63] INDIRECT.TXT;3

Full file specifications are rarely needed. If you do not provide
a version number, the highest numbered version is used. If
you do not provide a directory, the default directory is used.
Some system functions default to particular file types. Many
commands accept a wildcard character (*) in place of the file
name, file type, or version number. Some commands accept a
filespec with a DECnet node name.

A period in a file specification separates the file name and file
type. When the file type is not specified, the period may be
omitted from the file specification.

A semicolon in a file specification separates the file type from
the file version. If the version is not specified, the semicolon
may be omitted from the file specification.

The at sign invokes an indirect command file. The at sign
immediately precedes the file specification for the indirect
command file, as follows:

Ofilename(.type;version]
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Convention

Meaning

KEYNAME

“print” and “type”

black ink

red ink

o]

A horizontal ellipsis indicates the following:

e Additional, optional arguments in a statement have been
omitted.

e The preceding item or items can be repeated one or more
times.

e Additional parameters, values, or other information can be
entered.

A vertical ellipsis shows where elements of command input or
statements in an example or figure have been omitted because
they are irrelevant to the point being discussed.

This typeface denotes one of the keys on the terminal keyboard.
For example, the RETURN key.

The term “print” refers to any output sent to a terminal by
the system. The term “type” refers to any user input from a
terminal.

In examples, what the system prints or displays is printed in
black.

In interactive examples, what the user types is printed in red.
System responses appear in black.

A symbol with a 1- to 3-character abbreviation, such as [x] or
, indicates that you press a key on the terminal. For example,
[ReT] indicates the RETURN key, [LF] indicates the LINE FEED key,
and indicates the DELETE key.

The symbol means that you are to press the key marked
CTRL while pressing another key. Thus, [CTRy/Z] indicates that
you are to press the CTRL key and the Z key together in this
fashion. is echoed on some terminals as “Z. However,
not all control characters echo.
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Summary of Technical Changes

The following sections list features, commands, qualifiers, error messages, and restrictions that
are new to the utilities or have been modified for the RSX-11M-PLUS Version 4.0 operating
systems. These new or modified features are documented in this revision of the RSX-11M-PLUS
Utilities Manual

Also, major changes to the organization of the manual are included at the end of this summary.

New Hardware Support
RSX-11M-PLUS Version 4.0 supports the following new hardware:
®  MicroPDP-11/53 processor

DHQ11 16-line multiplexer

CXA16/CXB16 16-line multiplexer

CXYO08 8-line multiplexer

DELUA UNIBUS synchronous communications controller
RX33 diskette drive

RA82, RD31, RD32, RD53, and RD54 disk drives
TU81 and TUS1E 9-track magnetic tape drives
TK70 and TK50 cartridge tape drives

LA75 printer

DFA01 modem

For FLX, the new RT-11 devices are as follows:

e RX33 and RX50 diskettes

e RD50 and RD51 disks

e RC25 and RCF25 fixed/removable disks
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New or Modified Features

BRU has the following new or modified features:

BRU detects and automatically skips over a bootable system image when appending to or
restoring from a magnetic tape.

Access to a device allocated and mounted by another user is no longer allowed.
A method of executing indirect command files containing BRU commands is described.

The defaults for wildcard (*) file specifications have been changed.

For FLX, file type CDA has been added to the list of default file types for the Image Mode
switch (/IM).

For FMT, DL-type devices can be used with the /WLT and /VE switches.
LBR has the following new and modified features:

A description of the user file attributes is included.

LBR now recognizes lowercase and uppercase characters in macro directives.

New and Modified Qualifiers and Switches
BRU has the following new and modified qualifiers:

The /IDENTIFICATION qualifier displays the version of BRU in use.

The /LENGTH qualifier should not be used with cartridge tape devices such as the TK25
and TK50.

The description of the /NOSUPERSEDE qualifier has been expanded.
The description of the /VERIFY qualifier has been changed.

The new DMP switch /LIM:n:m specifies the range of bytes n to m of each record or block to
be dumped.

New or Modified Error Messages

BRU produces the following new and modified error messages:

The following new error messages are displayed when the mount status of the input and/or
output devices is inconsistent with the qualifiers specified:

BRU‘-- *FATAL* -- Device not mounted foreign on ddnn
BRU -- #FATAL* -- Device not mounted files 11 on ddnn

The following new message is displayed if an append operation is attempted on a tape
other than the first:

BRU -- #FATAL* -- Cannot append on continuation volume
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Restrictions
BRU has the following restrictions:

The /NEW_VERSION and /VERIFY qualifiers are mutually exclusive. They cannot be
specified together in the same command line.

You must specify /REWIND/APPEND when placing the first backup set on a magnetic
tape that contains a bootable system image

The /TAPE_LABEL qualifier is ignored during a restore operation if there is a bootable
system image at the beginning of the tape

Do not run BRU and BAD simultaneously when using standalone BRU (BRUSYS).

Changes to the Document

The following changes in organization and additions to the document have occurred:

The chapters on the utilities have been alphabetized according to 3-character utility names.
Chapter 1 is an introductory chapter.

Appendix C, which describes the Data Terminal Emulator (DTE) and the Micro/RSX File
Transfer Utility (MFT), has been added.
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Chapter 1
Infroduction

The RSX-11M-PLUS operating system provides several kinds of utilities for your use. Utilities
are programs that allow you to work with different kinds of files and the contents of those
files, and they also allow you to work with different kinds of media (such as disks, magnetic
tapes, and cassettes). The RSX-11M-PLUS utility programs are listed and described briefly in
the next section; reference information for each utility is presented as a separate chapter of this
manual. Three appendixes are also included to provide you with a summary of commands
and switches for the utilities; to describe the Cross-Reference Processor (CRF), which is used
with the MACRO-11 assembler (MAC) and the Task Builder (TKB); and to describe the Data
Terminal Emulator (DTE) and the Micro/RSX File Transfer Utility (MFT).

In addition to summarizing the RSX-11M-PLUS utilities, this introduction provides the following
information:

* Describes how to enter RSX-11M-PLUS command lines and file specifications (Sections 1.2
and 1.3)

e Describes how to invoke utilities and enter command lines to them (Section 1.4)

e Describes how to use indirect command files (Section 1.5)

1.1 RSX-11M-PLUS Utility Programs
This manual provides reference information for the following RSX-11M-PLUS utilities:
e Bad Block Locator Utility (BAD)
® Backup and Restore Utility (BRU)
* File Compare Utility (CMP)
* File Dump Utility (DMP)
* Disk Save and Compress Utility (DSC)
e Line Text Editor (EDI)
e  File Transfer Utility Program (FLX)
e Disk Volume Formatter Utility (FMT)
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® Librarian Utility Program (LBR)

® Object Module Patch Utility (PAT)

® Peripheral Interchange Program (PIP)

® Source Language Input Program (SLP)

® File Structure Verification Utility (VFY)

* Task/File Patch Program (ZAP)

The following sections briefly describe each utility.

Note that the utilities described in this manual are not the only programs on RSX-11M-PLUS
operating systems that are used as or considered to be utilities. The Task Builder (TKB),
Crash Dump Analyzer (CDA), and MACRO-11 assembler (MAC) are examples of other utility-
like programs. Some programs, such as the DIGITAL standard editor (EDT), are common
across different operating systems. These other programs are documented elsewhere in the
RS5X-11M-PLUS documentation set. Refer to the RSX-1IM-PLUS Information Directory and
Master Index for information on what programs are available and where they are described.

1.1.1 Bad Block Locator Utility
BAD determines the number and location of bad blocks on a volume. The information gathered
from running BAD on a volume can be used in different ways when that volume is initialized.

1.1.2 Backup and Restore Utility

BRU transfers files from a Files-11 volume to one or more backup volumes (including non-
Files-11 volumes) and retrieves files from the backup volume (or volumes). BRU is faster than
DSC in most areas. Also, BRU compresses data, the volumes do not have to be initialized, and
incremental backups are possible. BRU can be run either on line or stand alone.

1.1.3 File Compare Utility
CMP compares two text files, record by record, and lists the differences between the two files.

1.1.4 File Dump Utility
DMP is a file listing program that allows you to examine the contents of a file or volume of
files. DMP also provides options that control the format of the contents.

1.1.5 Disk Save and Compress Utility

DSC copies Files-11 disk files to disk or tape and from DSC-created tape back to disk. While
copying the files, DSC also consolidates the data storage area and writes files in contiguous
blocks unless it encounters a bad block.

1.1.6 Line Text Editor

EDI is a line-oriented, interactive editor used to create and maintain text and source files. (The
RSX-11M-PLUS Guide to Program Development gives specific information about using EDI to
create and maintain program source files.)
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1.1.7 File Transfer Utility Program

FLX is a file transfer and format conversion program that transfers files between DOS-11,
RT-11, and Files-11 volumes, with some restrictions.

1.1.8 Disk Volume Formatter Utility

FMT formats and verifies several types of disks. FMT writes and verifies sector headers, sets
the density for flexible disks, and allows spawning of BAD.

1.1.9 Librarian Utility Program

LBR is a library maintenance program that creates, displays, and modifies library files. LBR can
process macro, object, and universal libraries.

.10 Object Module Patch Utility

PAT updates, or patches, relocatable binary object modules.

.11 Peripheral Interchange Program

PIP copies files and performs several file control functions, such as concatenating, renaming,
spooling, listing, deleting, and unlocking.

.12 Source Language Input Program

SLP is a noninteractive editing program that is used to maintain and audit source files.

.13 File Structure Verification Utility

VFY is a disk verification program that verifies the consistency and validity of the file structure
on a Files-11 volume.

.14 Task/File Patch Program

ZAP is a patch utility that examines and directly modifies locations in a task image file or data
file.

1.2 Command Lines

The general format for command lines in most of the RSX-11M-PLUS utilities is shown next.

Format

outfile[,...]-infile|,...]
The variables outfile and infile are file specifications for the output and input files to be operated
on by the utility. (File specifications are described in Section 1.3.)

Note

This general format varies from utility to utility. Some utilities use the entire
command line and others use abbreviated forms of the command line. For some
other utilities (such as BRU), the format is different. The syntax for each utility
is described in the chapter that describes that utility.
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Most of the utilities also accept indirect command files containing command lines to the utility,
as described in Section 1.5.

1.3 File Specifications

In the command line format described in Section 1.2, outfile and infile represent file specifications.

The number of file specifications you can enter depends on the utility. The maximum terminal

line length depends on the size of the output buffer for your terminal (the default length is
~ 80 characters).

The format for entering file specifications is shown next.

Format
ddnn:[directory]filename.type;version[ /switch...]/subswitch]...]]

Parameters

ddnn
Specifies the physical or logical device unit containing the desired volume. The name
consists of two American Standard Code for Information Interchange (ASCII) characters
followed by an optional 1-, 2-, or 3-digit octal number and a colon (:) (for example, DM0:
or TT116:).

The default is the user’s system device, SYO.

directory

Specifies the directory containing the desired file or files. The directory can have two
possible formats. The named directory format has one to nine of the following characters:
the 26 letters A to Z and the numbers zero to nine (for example, [USER1]). The numbered
directory (sometimes referred to as the User Identification Code (UIC) or the User File
Directory (UFD)) format has two numbers separated by a comma (for example, [gm]). The
variables g and m are octal numbers from 0 to 377 that represent the group and member
numbers, respectively, of the file’s owner.

The default is the current directory to which your terminal is set.

See the RSX-11M-PLUS MCR Operations Manual or the RSX-11M-PLUS Command Language
Manual for more information on directories.

flename
Specifies the name of the file. File names can be from one to nine characters in length.
There is no default.

type
Specifies the file type of the file. The file type provides a convenient means for distinguishing
different forms of the same file. For example, a FORTRAN source program file might be
named COMP.FIN and the object file for the same program might be named COMP.OBJ.
In this way, the file type identifies the nature of the contents of the file.

The file type and file name are separated by a period (.). The file type may not be specified
or can be up to three alphanumeric characters in length. The default for a file type depends
on the utility or task you are working with and if the file is an input or output file.
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See the RSX-1IM-PLUS MCR Operations Manual or the RSX-11M-PLUS Command Language
Manual for a list of standard file types.

version

Specifies a decimal (or octal if this option was chosen during system generation) number
that specifies different versions of the same file. For example, when a file is created, it is
assigned a version number of 1 by default. Thereafter, each time the file is revised and
unless you specify otherwise, the file system creates a new file with the same file name and
file type, but with a version number incremented by 1. Version numbers range from 1 to
3276719. However, some utilities allow the use of 0 to specify the highest numbered version
and -1 to specify the lowest numbered version (0, or the latest version, is the default). If a
file has a version number of 327679, no more versions of it can be created.

Version number and file type are separated by a semicolon (;). The default is the latest
version.

switch
Specifies an ASCII name specifying a switch (or qualifier in BRU) associated with a function
to be executed by the utility. Most utility functions are implemented by means of switches
and subswitches. Switches can take one of the following three forms:

Switch

Format Meaning

/swW Invokes the switch function.
/-sw Negates the switch function.

/NOsw Negates the switch function.

Switches can also take values in the form of ASCII strings and numeric strings. The values
modify the function of the switch.

Most numeric values are octal by default. To specify a decimal number, terminate the
number with a decimal point. Values preceded by a number sign (#) are octal; this optional
notation provides explicit specification of octal values. Any number can be preceded by
either a plus (+) or minus (-) sign; plus is the default. Where explicit octal notation (#) is
used, the sign, if specified, must precede the number sign (#).

The following are examples of valid switch specifications:
/SW:27. :MAP:29.

/-SW

/NOSW: -#50: SWITCH

subswitch

Specifies an ASCII name specifying a subswitch associated with a switch. Subswitches
provide a subset of functions related to the main switch function. The following is an
example of a subswitch specification:

PIP>[200,200]*.*;*/PR/FO

In the previous command line, /FO is a subswitch applied to the /PR switch.
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Syntactically, subswitches are identical to switches. The rules for entering switches also
apply for entering subswitches.

1.4 Invoking the Utilities

You invoke a utility from the command line interpreter (CLI) environment. The CLI can be the
Monitor Console Routine (MCR), the DIGITAL Command Language (DCL), or an alternate user-
written CLI. For more information on MCR, see the RSX-11M-PLUS MCR Operations Manual.
For more information on DCL, see the RSX-11M-PLUS Command Language Manual.

To determine whether you are using MCR or DCL or another CLI, press CTRL/C, which returns
the explicit monitor prompt:

MCR>
or
DCL>
or
CLI>

You can work with a utility directly (interactively) or by means of indirect command files. For
systems in which all utilities are installed, you can use any of three methods to invoke a utility.
Section 1.4.1 describes these methods. For systems in which not all utilities are installed, you
can use the method described in Section 1.4.2.

Section 1.5 describes how to invoke a utility that can then accept commands from an indirect
command file.

You can invoke a utility when MCR or DCL prompts you. The MCR prompt is as follows:

>

If you press CTRL/C first, the MCR prompt is as follows:
MCR>

The DCL prompt is shown next.

$

If you press CTRL/C first, the DCL prompt is as follows:
DCL>

In MCR, the utilities are always invoked by their 3-character names. DCL, however, has
commands that access utilities transparently to the user. You do not have to explicitly specify
the utility to use it. For example, the DCL command DIFFERENCES invokes the File Compare
Utility (CMP); and the DCL commands COPY, DELETE, and PURGE invoke the Peripheral
Interchange Program (PIP). This transparent access to utilities covers most common utility needs
for DCL users. If you use these DCL commands, you should use the general format for
specifying files shown next.
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Format
command[/qualifier]...]] infile outfile

For more information on DCL commands and their formats, refer to the RSX-11IM-PLUS
Command Language Manual.

DCL users can also use all MCR command forms by using the DCL command MCR (or MC) as
follows:

$ MCR utilityname
utilityname>commandline
utilityname>

or

$ MCR utilityname commandline
$

1.4.1 Invoking Installed Utilities

The RSX-11M-PLUS operating system provided in distribution kits does not have any utilities
installed. Once the system has been generated, the system manager usually installs any
commonly used utilities. Use the MCR command TAS or DCL command SHOW TASKS
/INSTALL to see which utilities are currently installed in the system. If the utility you want to
use is not installed, any privileged user can install it with the MCR or DCL command INSTALL.
Once the utility is installed, you can invoke it.

The following sections describe the three primary methods you can use to invoke installed
utilities.

1.4.1.1 Invoking a Utility and Returning Control to Your CLI

You can use the following command line to invoke a utility, to execute a function, and to return
control directly to MCR:

>utilityname commandline
>

You can use the following command line to invoke a utility, to execute a function, and to return
control directly to DCL:

$ MCR utilityname commandline
$

Using this method to invoke the utility allows you to enter a single command for execution. The
command is executed and control returns to your CLL (The method described in the following
section allows you to enter more than one command line because control returns to the utility
rather than to CLI)

Two exceptions to this command format are the SLP and ZAP utilities. Unless you are using
indirect command files, you must first invoke these utilities and then enter the command lines
as described in Section 1.4.1.2. See Section 1.5 for more information on indirect command files.
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1.4.1.2 Invoking and Passing Control tc a Utility

Use one of the following forms of command lines to invoke an installed utility and pass control
to it:
For MCR:

>utilityname
utilityname>commandline |[RET
utilityname>

For DCL:

$ MCR utilityname
utilityname>commandline
utilityname>

These commands do not execute a function; rather, they make a utility available for execution
of more than one function without returning control to MCR or DCL.

To terminate the utility and return control to MCR or DCL, press CTRL/Z.

Example

>PIP

PIP> test.dat;5/DE
PIP>

1.4.2 Invoking Uninstalled Utilities

You can use the following method to invoke an uninstalled utility. This method is useful for
smaller systems on which not all utilities are installed. This method uses either the MCR or
DCL command RUN to invoke the utility.

The method invokes the utility by means of the following command:
>RUN $utilityname

or

$ RUN $utilityname

The dollar sign ($) directs MCR or DCL to search the system directory for the utility and to
bring it into storage. If the utility is not in the system directory, MCR or DCL then searches in
the library directory and invokes the utility from there.

When the utility gains control, it displays the following prompt:
utilityname>

Then, it waits for you to enter a command line. The utility continues to prompt you after each
command line is executed. To terminate the utility, press CTRL/Z. Control is then returned to
MCR or DCL.

A variation of this method allows the utility to run under a UIC other than the current UIC, as
follows:

For MCR:

>RUN $utilityname/UIC=[g,m]
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For DCL:
$ RUN/UIC: [g.m] $utilityname

When the utility gains control, it prompts for functions to execute until you press CTRL/Z.

1.5 Using Indirect Command Files

An indirect command file normally contains a sequence of command lines that are interpreted
by a task (usually a system-supplied task such as a utility, the MACRO-11 assembler (MAC),
or the Task Builder (TKB)). These command lines appear in the indirect command file exactly
as you would enter them from your terminal.

The command lines contained in the indirect command file are executed when the indirect
command file is invoked. If you invoke the file from MCR or DCL, each command line must
begin with the name of the utility or command you want to use. If you invoke the file from
the utility itself, the command lines do not begin with the name of the utility, but they must
all be legal for that utility.

For example, an indirect command file might contain the following series of PIP command lines:

=DB2: [303,24] TESTPREP .CMD
TESTPREP. * ;*/LI
TESTPREP. */PU: 2

*.CMD/SP

To invoke the indirect command file (PIPCMDS.CMD), enter one of the following sets of
commands:

For MCR:

>PIP QPIPCMDS.CMD

For DCL:

>RUN $PIP
PIP>@PIPCMDS

In this example, PIP is invoked and accesses the file PIPCMDS.CMD, which contains the
sequence of PIP command lines. Because PIP is invoked first, the command lines in the file do
not have to begin with PIP. PIP executes the command lines and returns control to MCR, DCL,
or PIP, depending on which command set you use.

The RSX-11M-PLUS operating system also allows you to use indirect command files that
contain MCR or DCL commands. The command lines must be legal for the CLI. You invoke
the indirect command file by entering only the file specification preceded by the at sign (@)
character in response to the prompt (in this case, the MCR prompt) as follows:

>@indirectcommandfile
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The default values for elements of an indirect command file specification are as follows:

Element Default Value
ddnn SYO
directory The current directory

filename No default; the file name must be specified
type CMD

version The latest version of the file

For complete information on how to use indirect command files, see the RSX-11M-PLUS Indirect
Command Processor Manual.
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Chapter 2
Bad Block Locator Utility (BAD)

The Bad Block Locator Utility (BAD) tests disks and DECtapes for the location and number of
bad blocks. BAD then records this bad block information on the volume. Then you use the
Monitor Console Routine (MCR) command INI, which allocates the bad blocks to the bad block
file [0,0]BADBLK.SYS. The bad blocks are marked as in-use and therefore cannot be allocated
to other files.

BAD supports any last-track device as well as vendor-supplied cartridges that do not have
a prerecorded manufacturer’s bad-sector file on the last track. You can use BAD in its task
version, which runs at the same time as other tasks, or in its standalone version included in
[6,54]BRUSYS.SYS, which runs by itself on the computer. The standalone version is required if
you have a system with a single disk drive.

BAD can also be invoked through the Digital Command Language (DCL) command ANALYZE
/MEDIA. See the RSX-11M-PLUS Command Language Manual for more information.

2.1 BAD Command Line
You can invoke BAD by any of the methods described in Chapter 1.

The command line for BAD is shown next.

Format
ddnn:[/switch]...]]

Parameters

ddnn
Specifies a physical device.

switch
Specifies an optional switch that qualifies the BAD command line. Multiple BAD switches
for a device must be specified on one line. If you do not specify any switch, BAD begins
its pattern checking of individual blocks.
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Table 2-1 contains a reference list of BAD switches along with a brief description of each.
For a detailed description of BAD switches see Section 2.2.

Table 2-1: BAD Switches
Switch Format Function

Allocate /ALO:volumelabel Prompts you for blocks to be allocated to BADBLK.SYS and
entered in the bad block descriptor file.

List /LI Lists bad blocks as they are located.

Manual /MAN Prompts you for additional bad blocks, which are entered in
the bad block descriptor file.

Override /OVR Creates the bad block descriptor file on a last-track device.

Pattern /PAT=m:n Specifies the doubleword data pattern used to locate bad blocks.

Retry /RETRY Recovers soft errors.

Update /UPD Reads the bad block descriptor file and prompts for input.

2.2 BAD Switch Descriptions

The following sections describe the switches you can use with BAD commands.

2.2.1 Allocate
The Allocate switch (/ALO:volumelabel) prompts you for additional bad blocks that are added
to the bad block descriptor file and allocated to the bad block file [0,0] BADBLK.SYS.
Format
/ALO:volumelabel

Parameter

volumelabel
Specifies the volume.

The /ALO:volumelabel switch eliminates the need to reinitialize the disk after updating the bad
block descriptor file. This switch does not cause BAD to perform pattern checks.

Note

To use this switch, the volume must be mounted as a Files-11 device and the
user must be privileged.

If you enter bad blocks by using the /ALO:volumelabel switch, BAD will prompt you as follows:
BAD>LBN(S)=
You may then enter bad blocks in the following format:

blocknum:number
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The variable number specifies the number of sequential bad blocks beginning at the specified
block number, blocknum. The colon (:) is required when you specify a sequence of bad blocks
in this format. Both blocknum and number default to decimal values unless preceded by a
number sign (# ), which indicates an octal value.

Examples
BAD>LBN(S)=70:3

Enters the block numbers 70, 71, and 72 in the bad block descriptor file. The blocks are
allocated to the bad block file [0,0]BADBLK.SYS.

BAD>LBN(S)=3

Specifies a single bad block and enters block 3 in the bad block descriptor file. Block 3 is
allocated to the bad block file [0,0]BADBLK.SYS.

BAD>LBN(S)= 100:2,3, 200:100 45:1

Enters blocks 100, 101, 3, 200 to 299, and 45 in the bad block descriptor file. These blocks are
allocated to the bad block file [0,0) BADBLK.SYS. You can separate bad block sequences with a
space, tab, or comma.

BAD>LBN(S)=
LBNs allocated to BADBLK.SYS =

004799:001
000100:002
000003 :001
000200:001

LBNs in BAD BLOCK File =

000100:002
000003:001
000200:001
000045:001

BAD> LBN(8) =

Lists all the Logical Block Numbers (LBNs) allocated to BADBLK.SYS before listing the LBNs
in the bad block descriptor file when a carriage return is entered in response to the prompt.

LBNs 100, 101, 003, and 200 are allocated to the bad block file [0,0] BADBLK.SYS.

The previous command line also allocates LBN 4799, which is the LBN for the bad block
descriptor file on this particular disk. Note that the LBN for the bad block descriptor file does
not appear in the bad block file. However, this disk has one LBN (LBN 45) that is contained
in the bad block file but is not yet allocated to the bad block file [0,0] BADBLK.SYS. You can
now allocate LBN 45 by entering it in response to the LBN(s)= prompt. (The “Duplicate block
number” message will appear because the LBN already exists in the bad block file.)

When a bad block sequence is entered, BAD determines if these bad blocks are adjacent to
an already existing sequence. If you are using a non-last-track device, BAD appends your bad
block entry to the existing sequence. If you are using a last-track device, BAD records individual
bad blocks in core memory, but it lists entries at your terminal as part of existing bad block
sequences.
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When you have finished supplying information for the /ALO:volumelabel switch, press the
ESCAPE key, the ALTMODE key, or CTRL/Z in response to the prompt. The bad block
descriptor file will then be rewritten with the new bad block information. Blocks that you enter
manually and that BAD decides are reliable are included in the bad block descriptor file.

2.2.2 List

The List switch (/LI) prints all bad blocks by number (in decimal) on your terminal. The bad
blocks are listed as BAD performs a data pattern check on each block. BAD does not list
manually entered blocks that are tested as reliable. The List switch (/LI) is valid for all devices.

2.2.3 Manual

The Manual switch (/MAN) first prompts you for bad block information and then performs data
pattern checking. Any block that you enter by using the Manual switch (/MAN) is included in
the bad block descriptor file or the Software-Detected Bad Sector File (SDBSF).

If you enter bad blocks by using the /MAN switch, BAD will prompt you as follows:
BAD>LBN(S)=

You may then enter bad blocks in the following format:

blocknum:number

The variable number specifies the number of sequential bad blocks beginning at the specified
block number, blocknum. The colon (:) is required when you specify a sequence of bad blocks
in this format. Both blocknum and number default to decimal values unless preceded by a
number sign (# ), which indicates an octal value.

Examples

BAD>LBN(S)=70:3

Enters the block numbers 70, 71, and 72 in the bad block descriptor file.
BAD>LBN(S)=3

Specifies a single bad block and enters block 3 in the bad block descriptor file.
BAD>LBN(S)= 100:2,3, 200:100 45:1

Uses both of the previous forms on the same command line.

This command enters blocks 100, 101, 3, 200 to 299, and 45 in the bad block descriptor file.
You can separate bad block sequences with a space, tab, or comma.

When a bad block sequence is entered, BAD determines if these bad blocks are adjacent to
an already existing sequence. If you are using a non-last-track device, BAD appends your bad
block entry to the existing sequence. If you are using a last-track device, BAD records individual
bad blocks in core memory, but it lists entries at your terminal as part of existing bad block
sequences.

When you have finished supplying information for the /MAN switch, press the ESCAPE key,
the ALTMODE key, or CTRL/Z in response to the prompt. Pattern checking will then start.
Blocks that you enter manually and that BAD decides are reliable are included in the bad block
descriptor file.
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2.2.4 Override

The Override switch (/OVR) ignores last track information and writes a bad block descriptor
file on the last good block before the last track. In other words, the /OVR switch causes BAD
to treat a last-track device as a non-last-track device. If your device has no bad block file on the
last track, or if you suspect the reliability of the last track, use the /OVR switch before using
the MCR command INI. The /OVR switch is valid only for last-track devices.

Note

If you use this switch, the /BAD=[OVR] option for initializing a volume must also be used with
the INI command to construct the bad block file [0,0]BADBLK.SYS. See the RSX-11M-PLUS
MCR Operations Manual for a description of the MCR command INIL

2.2.5 Pattern

The Pattern switch (/PAT=m:n) locates bad blocks by means of a user-specified doubleword
data pattern.

Format

/PAT=m:n
Parameter
m:n

Represents the two 16-bit octal numbers used as the doubleword data pattern. Decimal
numbers may be specified by placing a period (.) after each number.

2.2.6 Retry

The Retry switch (/RETRY) attempts a recovery of hardware errors by means of the device
driver. This also means that soft errors, such as an ECC (Error Correction Code) correctable
error, will be recovered and the block will be marked as good.

The /RETRY switch should be specified when using BAD with DU-type devices.

2.2.7 Update

The Update switch (/UPD) reads the bad block descriptor file immediately and prompts for
additional bad blocks. This switch does not cause BAD to write pattern checks.

Note

Updating the bad block descriptor file on file-structured volumes does not cause the bad block
file [0,0]BADBLK.SYS to be updated.
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Example

BAD>LBN(s) =
000100: 002
000003 : 001
000200:100
000045 : 001
BAD>LBN(S) =

Lists all the sequences in the bad block descriptor file when a carriage return is entered in
response to the prompt.

The first number in the display represents the beginning block of the sequence. The second
number represents the number of bad blocks. Bad block numbers are listed in decimal.

When a bad block sequence is entered, BAD determines if these bad blocks are adjacent to
an already existing sequence. If you are using a non-last-track device, BAD appends your bad
block entry to the existing sequence. If you are using a last-track device, BAD records individual
bad blocks in core memory, but it lists entries at your terminal as part of existing bad block
sequences.

When you have finished supplying information for the /UPD switch, press the ESCAPE key,
ALTMODE key, or CTRL/Z in response to the prompt. The bad block descriptor file will then be
rewritten with the new bad block information. Blocks that you enter manually and that BAD
decides are reliable are included in the bad block descriptor file.

2.3 BAD and Indirect Command Files

BAD can access an indirect command file that contains a series of BAD command lines in the
following manner:

BAD>@BADCMDS . CMD

In this example, BAD is invoked and accesses the file BADCMDS.CMD, which contains a
sequence of BAD command lines. BAD executes the comands and returns with the BAD
prompt. BAD allows nested command files—one command file can invoke another to a
maximum depth of three. BAD can also be invoked within an indirect command file. Such a
command file can contain command lines for more than one utility and is invoked by entering
only the file specification preceded by the at sign (@). For example:

>QINDIRECT.CMD
The format for entering file specifications is as follows:
ddnn: [directorylfilename.type;version

Refer to Chapter 1 for detailed descriptions of the parameters for file specifications.
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The default values for indirect command file specifications are as follows:

Element Default Value
ddnn SYO
directory The current directory

filename No default
type CMD
version The latest version of the file

For complete information on how to use indirect command files, see the RSX-11M~PLUS Indirect
Command Processor Manual.

2.4 Processing Bad Block Data

This section contains information on how BAD tests the reliability of disks and DECtapes and
formats bad block descriptor entries. It also describes how the MCR command INI uses bad
block information.

2.4.1 Verifying Devices

BAD verifies disks and DECtapes by writing a test pattern onto each of the blocks on the device,
by reading the pattern into a buffer in memory, and by comparing the pattern written with the
pattern read. When BAD processes a disk or DECtape, all existing data is destroyed.

BAD writes the test pattern to several blocks in a single write operation. If an error occurs in
writing, reading, or comparing any of these blocks, BAD tests each of the blocks individually.
The Pattern switch (/PAT=m:n) may be used to specify the doubleword test pattern. Its default
values are 1655555 and 133333, which are replicated 128,y times per block. If BAD finds no
bad blocks during individual testing, the error logging subsystem may still log errors due to
long data transfers.

2.4.1.1 BAD and Non-Last-Track Devices

As BAD locates bad blocks, it stores their addresses in a memory buffer. After locating all bad
blocks on a device, BAD records the addresses of the bad blocks on the last good block of
the device. Consecutive bad blocks are recorded as single entries. On non-last-track devices,
BAD storage allows 12649 entries of bad block addresses. If more than the maximum number
of entries is recorded, BAD terminates with an error message. There must be at least one good
block in the last 256,y blocks of the volume for BAD to create this block information.
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2.4.1.2 BAD and Last-Track Devices

BAD records bad block information differently on last-track devices from non-last-track devices.
Last-track devices include the RK06/07, RL01/02, and the RM02/03/05/80 devices. The last
track is divided into two areas, the Manufacturer's Detected Bad Sector File (MDBSF) and
the Software-Detected Bad Sector File (SDBSF). The MDBSF is created when the manufacturer
formats the pack. This operation also sets bits in any header that is marked bad in the MDBSF
and sets the SDBSF to be empty. When you run BAD, entries are made in the SDBSF. BAD
storage allows 126,y entries of bad block addresses. The information contained in the two
last-track files is combined to form the bad block file [0,0]BADBLK.SYS when you issue the
MCR command INI.

2.4.2 Format of Bad Block Descriptor Entries

For non-last-track devices, BAD uses the last good block as a descriptor file for bad blocks. The
address of a bad block, or the first address in a sequence of consecutive bad blocks, is stored as
a doubleword entry in the bad block descriptor file. The first word of this doubleword contains
two entries: the high-order byte contains the number of bad blocks minus 1 and the low-order
byte contains bits 16 to 23 of the logical block number of a bad block or a range of bad blocks.
The second word of the doubleword contains bits 0 to 15 of that block number.

For last-track devices, bad block descriptor entries are recorded as a doubleword in the SDBSF.
The first word of the doubleword contains the address of the cylinder on which the bad block
exists. The high-order and low-order bytes of the second word contain, respectively, the track
and sector addresses of the bad block.

2.4.3 INl Command and BAD

Use BAD followed by the MCR command INI to produce a Files-11 volume. The INI command
uses the bad block information to create the bad block file [0,0)BADBLK.SYS. The bad block
file has allocated to it those blocks found to be bad and the last good block for non-last-track
devices, thus ensuring that the file system does not allocate a known bad block to a file.

For information on how to use the MCR command INI, see the RSX-11M-PLUS Command
Language Manual.

2.5 Using BAD

Before BAD can validate a device, that device must be formatted by the manufacturer or by the
Disk Volume Formatter (FMT) (see Chapter 9).

The volume to be formatted must be mounted foreign and allocated by the user.
You may execute BAD while other tasks are executing.

Note that if the Allocate switch (/ALO:volumelabel) (see Section 2.2.1) is used with BAD, the
volume must be mounted as a Files—11 device and the user must have a privileged account.
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Example

ALL DM1: [RET
MOU DM1:/FOR [RET]

FMT DM1: [/switch]

BAD DM1:[/switch]

INI DMi:[1label] [/switch]
DMO DM1: [RET

MOU DM1:{label] [/switch]

Illustrates a typical sequence of steps for introducing a disk to an RSX-11M-PLUS operating
system.
2.5.1 Programming Considerations

This section contains information you should know before you use BAD.

2.5.1.1 Use of Block 0

On bootable disks, block 0 contains the bootstrap block. If block 0 is bad, BAD prints a message
warning the operator not to use the disk for a bootable system image.

2.5.1.2 Device Controlier Errors

The error logging subsystem may log errors even though BAD is not reporting bad blocks.
These errors may be encountered during long data transfers and may originate with the device
controller.

2.6 BAD Messages

The following sections list the BAD messages, give a brief description of the condition that causes
each message, and suggest a response to the condition. BAD messages are either informational
or error messages. The messages are arranged alphabetically beginning with the text following
the device symbol, ddnn.

Messages are issued to your terminal in the following format:
BAD -- ddnn: message

Error messages describe a condition that caused BAD to terminate the processing of a command.
When this occurs, BAD returns to the highest level of command input. For example, if the
command is entered in response to the Monitor Console Routine (MCR) prompt, BAD will issue
the error message, exit, and prompt you with the MCR prompt, as follows:

>BAD commandline
BAD -- ddnn: message
>

If the command is entered in response to the BAD prompt, BAD will issue an error message
and prompt you with the BAD prompt, as follows:

BAD>commandline
BAD -- ddnn: message
BAD>
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BAD—ddnn: Failed to write Bad Block File

Explanation: BAD could not write the bad block file. This condition usually results from a
disk-write error.

User Action: Reenter the command line. If the problem persists, the disk pack should be
discarded.

BAD—ddnn: Fatal hardware error
Explanation: There is a hardware problem with the specified disk.
User Action: Contact your DIGITAL Field Service representative.

BAD—ddnn: Handler/Driver missing
Explanation: The disk driver is not loaded.

User Action: Load the disk driver and reenter the command line.

BAD—ddnn: Home block not found

Explanation: BAD was unable to read the home block while attempting to validate the
volume label. This message only applies to the /ALO:volumelabel switch.

User Action: The disk must be initialized by using the MCR command INI.

BAD—ddnn: lllegal device

Explanation: The device to which bad block processing is directed does not support a Files-11
structure.

User Action: You must reformat your device before running BAD.

BAD—Invalid block number - n

Explanation: You entered an invalid block number sequence. The value n is the invalid
sequence.

User Action: Specify another value and reenter the command line. This message applies to
the /MAN, /ALO:volumelabel, or /UPD switches only.

BAD—Invalid switch
Explanation: The specified switch is not a legal one for the BAD utility.

User Action: Specify an appropriate switch and reenter the command line.

BAD—ddnn: is an alignment cartridge

Explanation: The factory-written label on the last track of a last-track device cartridge
indicates an alignment cartridge (for use only by Field Service).

User Action: Mount and process another cartridge.
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BAD—ddnn: Manufacturer’s Bad Sector File corrupt

Explanation: The factory-written bad block data in the last track of a last-track device is in
an inconsistent format.

User Action: Specify the /OVR switch and reenter the command line.

BAD—ddnn: Not in system

Explanation: The requested device was not made part of the system during system generation,
or the device does not exist on the host configuration.

User Action: Ensure that you entered the command line correctly and that you specified the
right device.

BAD—ddnn: Not ready
Explanation: The unit had not reached operating speed when BAD attempted to access it.

User Action: Allow the unit to reach operating speed; then, reenter the command line.

BAD—ddnn: Privilege violation

Explanation: An operation was attempted for a device that was mounted or allocated to
another user.

User Action: Allocate another device, mount the device (if necessary), and reenter the
command line.

BAD—Syntax error
Explanation: BAD detected a syntax error on the command line.

User Action: Determine the correct syntax and reenter the command line.

BAD—ddnn: Unrecoverable error n

Explanation: An I/O error caused BAD to terminate. The value n is the error code number
of the 1/O error returned by the driver.

User Action: See the RSX-11M-PLUS and Micro/RSX 1/O Operations Reference Manual for
an explanation of the error code number. If the same error persists, contact your DIGITAL
Field Service representive.

BAD—ddnn: Volume label incorrect

Explanation: The volume label entered with the /ALO:volumelabel switch did not match
the label on the disk. '

User Action: Use the correct volume label and reenter the command line.

BAD—ddnn: Write locked
Explanation: The unit is write-locked.

User Action: Write-enable the unit and reenter the command line.
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Chapter 3
Backup and Restore Utility (BRU)

The Backup and Restore Utility (BRU) allows you to back up and restore Files-11 volumes. You
can use BRU to transfer files from a volume to a backup volume (or volumes) to ensure that a
copy is available in case the original files are destroyed. If the original files are destroyed, or if
for any other reason the copy needs to be retrieved, you can restore the backup files with BRU.
In the process of copying, BRU also reorganizes and compresses files for efficient storage and
access.

You can use BRU stand alone as well as on line. BRUSYS is the standalone version. Refer to
Section 3.5 for more information on standalone BRU.

Backup and restore operations take place on disk and magnetic tape volumes as follows:
e Disk to tape—for backup operations

e Tape to disk—for restore operations

e Disk to disk—for either backup or restore operations

In addition to these basic data transfer functions, BRU provides command qualifiers that allow
you to do the following:

e Initialize disks

e Perform selective backup and restore operations

e Perform volume and data checking

¢ Display information such as backup set names and file names
Section 3.9 contains examples of various BRU operations.

BRU can also be invoked through the DIGITAL Command Language (DCL) command BACKUP.
For more information, see the RSX-11M-PLUS Command Language Manual.
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3.1 On-Line BRU Disk and Tape Device Information

BRU uses disk and tape volumes for its backup and restore operations. Input disks must be in
Files-11 format. For tapes and multivolume backup disks, BRU has its own format.

BRU backs up from mounted foreign and mounted disk volumes.

BRU does not use the file system on input disks. However, when you are using a mounted
volume for a backup operation, BRU checks the read access privileges of directories and files
against the User Identification Code (UIC) under which BRU is running. To back up from a
mounted disk volume that is in Files-11 format, you must specify the /MOUNTED qualifier.
For disks mounted foreign, no qualifier is necessary.

BRU also restores to volumes mounted foreign or mounted Files—11. Specify the /INITIALIZE
qualifier to restore to a volume mounted foreign. This qualifier initializes the volume to Files—11
format. To restore to a mounted Files-11 volume, specify the /NOINITIALIZE qualifier to
indicate to BRU that the disk is mounted and already in Files-11 format.

BRU backs up to and restores from tape volumes. The tapes must be mounted foreign. No
qualifier is necessary.

Table 3-1 summarizes the correct combinations of mount status and qualifiers. BRU returns an
error message for any wrong combination of conditions.

Table 3-1: Mounting and Initializing Volumes

Mandatory
Volume Mount Status Qualifier
Input disk Mounted foreign None
Mounted Files-11 /MOUNTED
Output disk  Mounted foreign /INITIALIZE
Mounted Files-11 /NOINITIALIZE
Input tape/  Mounted foreign None

Output tape

For more detailed information on Files-11, refer to the RSX-11M-PLUS and Micro/RSX 1/0
Operations Reference Manual.

With BRU, you can also specify that a disk volume contain up to 65,500 files. The default is
the value assigned to the input disk. See the descriptions of the /HEADERS and /MAXIMUM
qualifiers in Section 3.3 for more information.
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3.1.1 Backup Sets

A backup set consists of all the data directed to a tape or disk volume (or volumes) during a
single backup operation. Physically, more than one backup set may be contained on a tape or
disk, or a backup set can extend over several tapes or disks.

Files in the backup set cannot be accessed directly; therefore, the backup set must first be
restored before the individual files in the backup set can be accessed.

A backup set created on a tape volume or volumes is called a tape set. Tape sets are created
by a conventional backup operation.

A backup set created on a disk volume or volumes is called a disk set. Disk sets are created by
an image backup operation.

3.1.1.1 Conventional Backup Operation

A conventional backup to tape copies the files from the original disk to a backup set on a BRU
format tape. The backup set can span multiple tapes and you can append additional backup
sets to the first volume. You cannot access the files in the backup set directly. Therefore, you
must restore the backup set to disk before you can access the individual files contained in it.

A conventional backup to disk copies the files from the original disk to another Files-11 disk.
You can access the files on the input disk or the output disk directly, eliminating the need to
do a restore operation.

If the output disk already has a Files-11 structure, you can add the files from the original disk.
If the output disk does not have a Files-11 structure, you must use BRU with the /INITIALIZE
qualifier to create a Files-11 structure on the output disk.

3.1.1.2 Image Backup Operation

An image backup to disk copies the original disk to a container file on another Files-11 disk
(or disks). Image backups are used for multivolume backup operations.

A disk container file has features similar to features of tapes created by a conventional backup
to tape. A disk container file can span multiple disks, and you can add several backup sets to
a container file.

If you want to do a backup operation, you must specify the SAVE option with the /IMAGE
qualifier. If you want to do a restore operation, you must specify the RESTORE option with
the /IMAGE qualifier. In order to access the files in a backup set, you must restore the backup
set to another disk. (See Section 3.3 for a description of command qualifiers.)

If the output disk already has a Files-11 structure, you can add the container file to it. If the
output disk does not have a Files-11 structure, BRU creates its own structure on the disk with
the container file.
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3.1.2 Full and Selective Backup Operations
You can classify a backup operation by how much of the original tape or disk you are backing
up.
The following backup operations are available to you:
e Ful
® Selective
A full backup or a selective backup refers to the files you are backing up.

A full backup transfers all the original files to a backup volume (or volumes). Thus, a full
backup ensures that you have a complete copy of the original disk.

A selective backup is a partial backup. If you do a selective backup, a subset of the original
tape is backed up. You select and identify the files to be backed up by directory, date, or file
specification.

One type of selective backup is the incremental backup. An incremental backup is a backup
of files by date only. Incremental backups and selective backups are helpful over a short time
span when a full backup would take up too much time or too many system resources.

3.1.3 Multivolume Tape and Disk Operations

When you specify a magnetic tape drive as the output device or when you specify a disk for
an image backup in a BRU operation, BRU transfers the data contents of the input disk to the
tape or disk on the drive. This data transfer often involves more than one reel of tape or more
than one disk and may use more than one tape or disk drive.

You can specify more than one type of drive in a single BRU command. However, although
you can specify up to eight drives per command, you can specify an individual tape or disk
drive only once.

If the number of volumes required exceeds the number available, BRU lets you replace tapes or
disks on the specified drive in round-robin fashion.

You can only use all 7-track or all 9-track tapes in a multivolume tape set. You cannot switch
from one track type to the other within the set.

You can only use the same disk types when backing up to multiple disks in image mode. You
cannot mix disks.
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3.1.4 Supported Devices
Table 3-2 lists all the devices that On-Line BRU supports. The disks from DB to EM are all
block-structured devices.

Table 3-2: Devices Supported by On-Line BRU
Mnemonic Type

DB RH11/RP04/RP05/RP06 or RH70/RP04/RP05/RP06 disk pack
DD TUS58 cassette (DECtape II)
DF RF11/RS11 fixed-head disk
DK RK11/RK05/RKO5F cartridge pack
DL RL11/RL01/RL02 cartridge disk
DM RK611/RK06/RK07 cartridge disk
DP RP11/RP02/RP03 disk pack
DR RH70/RM03/RMO05/RM80/RP07 or RH11/RM02 disk pack
DS RH11/RS03 /RS04 or RH70/RS03 /RS04 fixed-head disk
DT TC11/TU56 DECtape
DU RA80/RA60/RA81/RA82/RC25/RD51/RD52/RD53/RD54/RX33/RX50 disk
DX RX11/RX01 diskette
DY RX211/RX02 diskette
EM ML11 electronic memory
MF TM78/TU78 9-track magnetic tape (on VMS systems with VAX-11 RSX only)
MM RH11/TM02-03/TE16/TU16/TU45/TU77
RH70/TM02-03 /TE16/TU16/TU45/TU77 9-track magnetic tape
MS TS11/TSV05/TU80 9-track magnetic tape
MT TM11/TE10/TU10 7- or 9-track magnetic tape

TS03 9-track magnetic tape

MU TK50 cartridge tape drive
TUBI1E 9-track magnetic tape

3.2 BRU Command Line

This section describes the rules for entering command lines for BRU. This section defines
the command line format and describes prompts, command line parameters, and command
qualifiers. BRU command lines have a maximum length of 256,¢ characters except in one case
that uses continuation lines (see Section 3.2.2).

You can execute an indirect command file containing BRU commands from BRU. Type an at
sign (@) followed by the file specification for the indirect command file.
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You can invoke BRU by any of the methods described in Chapter 1. The command line for
BRU is shown next.

Format
/qualifier...] indevice[,...(filespec],...]] outdevice],...]

Parameters

qualifier
Specifies any of the command qualifiers described in Section 3.3. If two or more qualifiers
are specified, they must be contiguous, that is, separated with a slash only. The qualifiers
can appear in any order.

When a qualifier has options, you must separate the qualifier from the option with a
colon (:).

You can use a shorter form of a qualifier as long as it is unique. All BRU qualifiers are
unique to three characters. Table 3-3 lists the BRU qualifiers.

indevice
Specifies the input device you want to transfer files from. In a backup operation, the input
device contains the files you want to safeguard. In a restore operation, the input device
contains the backup set you are restoring.

Devices are specified in the following form:

ddnn:

Refer to Chapter 1 for a detailed decription of this parameter.
There is no default for the input device. It must be specified.

For a restore operation, up to eight input devices may be specified, separated by commas.
BRU restores the backup set beginning on the first device and continuing on the other
devices in the order specified. If the number of volumes in the backup set you are restoring
exceeds the number of input devices specified, BRU prompts you to place additional volumes
on the specified drives, one at a time.

filespec
Specifies the file specification used to select particular files or categories of files to back up
or restore. A file specification takes the following form:

[directory]lfilename.type;version
Refer to Chapter 1 for detailed descriptions of the parameters for file specifications.

You may specify as many as 16 file specifications per command, separating the file
specifications by a comma. The file specification always follows the input device. If
more than one input device is specified, the file specification must follow the first input
device. Note that file specifications may not be placed after the output device.

When you enter a command without a file specification, all the files on the input volume
are copied to the output volume.
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Files can also be backed up or restored selectively by directory, file name, file type, or
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