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Preface

This manual describes how to use the RT-11 system utilities. You can use
the RT-11 system utilities instead of the keyboard monitor commands de-
scribed in the RT-11 System User’s Guide to perform program develop-
ment, program execution, and file maintenance.

The manual is written for you if you are already familiar with computer
software fundamentals and have some experience using RT-11 and RT-11
keyboard monitor commands. If you have no RT-11 experience, you should
first read the Introduction to RT-11 and the RT-11 System User’s Guide
before consulting this manual. If you have experience with an earlier re-
lease of RT-11 (this is Version 5), you should read the RT-11 System Re-
lease Notes to learn how RT-11 Version 5 differs from earlier versions. If
you are interested in more sophisticated programming techniques or in
system programming, you should read this manual first and then proceed
to the RT-11 Programmer’s Reference Manual and the RT-11 Software
Support Manual.

The next section, Chapter Summary, briefly describes the chapters in this
manual and suggests a reading path to help you use the manual efficiently.

Chapter Summary

Part I, Utility Programs, Chapters 1-15, describes the Command String
Interpreter (CSI) and many utility programs provided with the RT-11 sys-
tem. These programs include:

BINCOM Binary file comparison program

BUP Backup utility program

DIR Directory program

DUMP Dump program

DUP Device utility program

FILEX File exchange program
FORMAT  Volume formatting program

LD Logical disk subsetting program
LIBR Librarian program

LINK Linker program

xvii
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MACRO MACRO-11 assembler

PIP Peripheral interchange program
RESORC Resource program

SRCCOM Source comparison program

Part II, System Jobs, Chapters 16-19, describes four utilities that run un-
der the foreground/background (FB) or extended memory (XM) monitor as
foreground or system jobs: the Error Logger, the Queue Package, the trans-
parent spooler (SPOOL) package, and the communication package
(VTCOM). To run them as system Jobs, you must enable system Jjob support

through the system generation process. The Error Logger also runs under
the single-job (SJ) monitor.

Part III, Debugging and Altering Programs, Chapters 20-23, describes the

four utility programs that permit you to examine and change assembled
programs and source files. These utilities are:

ODT On-line debugging technique
PAT Object module patch program
SIPP Save image patch program
SLP Source language patch program

Appendix A describes BATCH processing. Appendix B contains a summary

of the system utility programs and their keyboard monitor command equiv-
alents.

Documentation Conventions

A description of the symbolic conventions used throughout this manual
follows. Familiarize yourself with these conventions before you continue
reading.

1. Wherever possible, examples appear as if they are computer output.
What you should type appears in red.

2. This manual uses the symbol G to represent a carriage return, @ to
represent a line feed, & for a space, and @8 to represent a tab. Unless
the manual indicates otherwise, terminate all commands or command
strings with a carriage return.

3. Terminal and console terminal are general terms used throughout all
RT-11 documentation to represent any terminal device, including
DECwriters and video terminals.

4. To produce certain characters in system commands, you must type a
letter key while pressing the control key. For example, while
holding down the CTRL key, type C to produce the CTRL/C character.

Key combinations of this type are documented as €RI/C), CRIO), and so
on.

5. In discussions of command syntax, uppercase letters represent the com-
mand name, which you must type. Lowercase letters represent a varia-
ble, for which you must supply a value.



Square brackets ([ ]) enclose options; you may include the item in brackets,
or you may omit it, as you choose.

The ellipsis symbol (...) represents repetition. You can repeat the item that
precedes the ellipsis.

This is a typical illustration of command syntax:

.R PIP
*out-filespec[/option...] = in-filespec[/option...]

This example shows that you must run the utility program PIP as shown,
and enter file specifications and options of your choice (none are required)
on the line that follows. The first file specification represents the output

file, and the second represents the input file. Here is a typical command
string:

+R PIP
#DL1:MYFIL.BAK=DLO:MYFIL.MAC/A/J






Part |

Utility Programs

Part I of this manual presents, in alphabetical order, most of the utility
programs available with RT-11. You can take advantage of nearly all of
the capabilities of RT-11 by using the keyboard commands (described in
Chapter 4 of the RT-11 System User’s Guide), but it is the utility programs
that actually perform many of the system’s functions. For example, when
you issue the CREATE command, the utility program DUP performs the
create operation.

This part of the manual explains how to carry out utility operations, those
not performed directly by the monitor, by running a specific utility program
instead of using the keyboard monitor commands. It is not necessary to
have an understanding of the material contained in Part I of this manual in
order to use the RT-11 system. However, the information in this part may
be of interest to you if you have experience with a previous version of
RT-11, or if you are a systems programmer and need to perform certain
functions with the utility programs that are not available with the key-
board monitor commands.

Note that the syntax required by the Command String Interpreter for input
and output specifications is different from the syntax you use to issue a
keyboard monitor command. Chapter 1, Command String Interpreter, de-
scribes the general syntax of the command string that the system utility
programs accept, and explains certain conventions and restrictions. Read
this chapter carefully before you use any of the system utility programs
directly, and bear in mind that there are many differences between issuing
a keyboard command and running a utility program. Chapters 2 through
15 describe the system utility programs themselves.






Chapter 1
Command String Interpreter (CSl)

The Command String Interpreter (CSI) is the part of RT-11 that accepts a
line of ASCII input, usually from the console terminal, and interprets it as

a string of input specifications, output specifications, and options for use by
a utility program.

To call a utility program, respond to the dot (.) printed by the keyboard
monitor by typing R followed by a program name and a carriage return.
This example shows how to call the directory program (DIR):

+R DIR &ED
*

The CSI prints an asterisk (*) at the left margin of the terminal, indicating
that it is ready to accept a list of specifications and options. The following
section describes the syntax of the specifications and options you can enter.

You can use the single-line editor, described in Section 4.3 of the RT-11
System User’s Guide, to edit CSI commmand strings and terminal input as
well as keyboard monitor commands.

1.1 CSIl Syntax

Once you have started a system program, you must enter the appropriate
information before any operation can be performed. You type a specifica-
tion string with the following general syntax in response to the prompting
asterisk:

output-filespecs/options = input-filespecs/options

A few system programs — BINCOM, for example — require you to enter
this information differently. Complete instructions are provided in the ap-
propriate chapters.

In all cases, the syntax for output-filespecs is:
dev:filnam.typ[n],...dev:filnam.typ([n]

The syntax for input-filespecs is:
dev:filnam.typ,...dev:filnam:typ



The syntax for /option is:

/ol:oval]
or

/o[:dval].
where:

dev:

filnam.typ

[n]

/o[:oval]
or
/ol:dval].

represents either a logical device name or one of the
physical device names from Table 3-1 in the RT-11
System User’s Guide.

If you do not supply a device name, the system uses
device DK:. DK:, or whatever device you specify for the
first file in a list of input or output files, applies to all
the files in that input or output list until you supply a
different device name. For example:

*DY1:FIRST.0BJ+LP:=TASK.1,0L1:TASK.2,TASK.3
This command is interpreted as follows:

*DY1:FIRST.0BJ LP:=Dk:TASK.1,DL1 :TASK.2,+DL1:TASK

File FIRST.OBYJ is stored on device DY1.:. File TASK.1
is stored on default device DK:. Files TASK.2 and
TASK.3 are stored on device DLI:. Notice that file
TASK.1 is on device DK:. It is the first file in the input
file list and the system uses the default device DK..
Device DY1: applies only to the file on the output side
of the command.

is the name of a file (consisting of one to six alphanu-
meric characters followed optionally by a period and a
zero- to three-character file type). No spaces or tabs are
allowed in the file name or file type. As many as three
output and six input files are allowed. If you omit the
dot and the file type, the system may apply a default
file type that the program specifies.

1s an optional declaration of the number of blocks you
need for an output file; n is a decimal number (up to
65,535) enclosed in square brackets immediately follow-
ing the output filnam.typ to which it applies.

is one or more options whose functions vary according
to the program you are using (refer to the option table
in the appropriate chapter). The variable oval is either
an octal number or one to three alphanumeric charac-
ters (the first of which must be alphabetic) that the pro-
gram converts to Radix-50 characters. The variable
dval. is a decimal number followed by a decimal point.
You can use a minus sign (-) to denote negative octal or
decimal numbers.

1-2  Command String Interpreter (CSI)



This manual uses the /o:oval construction throughout,
except for the keyboard monitor commands, where all
values are interpreted as decimal (unless indicated oth-
erwise) and the decimal point after a value is not neces-
sary. However, the /o:dval. format is always valid. Gen-
erally, these options and their associated values, if any,
should follow the device and file name to which they
apply.

If the same option is to be repeated several times with
different values (for example, /L:MEB/L:TTM/L:CND)
you can abbreviate the line as /L:MEB:TTM:CND. You
can mix octal, Radix—50, and decimal values.

is a delimiter that separates the output and input fields.
You can use the < sign in place of the = sign. You can
omit this separator entirely if there are no output files.

NOTE

Except where noted, all numeric values you supply to the CSI
must be in octal.

Concise Command Language (CCL) also uses CSI syntax. See Section 4.7 of
the RT—11 System User’s Guide for information on using CCL.

1.2 Prompting Characters

Table 1-1 summarizes the characters RT-11 prints either to indicate that
the system is waiting for your response or to specify which job (foreground,
system, or background) is producing output.

Table 1-1:

Prompting Characters

Character

Explanation

. (dot

v

The keyboard monitor is waiting for a command.

When the console terminal is being used as an input file, the cir-
cumflex prompts you to enter information from the keyboard. Typ-
ing a CTRL/Z marks the end-of-file. See Section 3.6 of the RT-11
System User’s Guide for details on special function keys.

If a foreground or system job is active, the > character identifies
which job, foreground, system, or background, is producing the out-
put that currently appears on the console terminal. Each time out-
put from the background job is to appear, B> prints first, followed
by the output. If the foreground job is to print output, F> prints
first. If a system job is to print output, jobname> appears first,
where jobname represents the name of the system job.

The current system utility program is waiting for a line of specifica-
tions and options.

Command String Interpreter (CSI) 1-3






Chapter 2
Binary File Comparison Program (BINCOM)

The RT-11 binary comparison program (BINCOM) compares two volumes
or binary files and lists the differences between them. BINCOM can either
print the results at the terminal or line printer, or store them in a file.
BINCOM is particularly useful when you need to compare two executable
programs, because it provides a quick way of telling whether two data files
are identical. Another use of BINCOM is to verify whether two versions of
a program produce identical output files when given identical input files.

BINCOM examines the two input files word by word (or byte by byte),
looking for differences. When BINCOM finds a mismatch, it prints the
block number and offset within the block at which the difference occurs, the
octal values from each input file, and the logical exclusive OR of the two
values. This last number helps you find the bits that are different in the
two values.

You can also use BINCOM to create an indirect command file that invokes
the save image patch program (SIPP, described in Chapter 22) to patch one
version of a file so that it matches another version. Section 2.6 describes the
procedure you can use to create an indirect command file for SIPP.

2.1 Calling and Terminating BINCOM

To call BINCOM from the system device, respond to the dot (.) printed by
the keyboard monitor by typing:

*R BINCOM @D

The Command String Interpreter (CSI) prints an asterisk at the left margin
of the terminal and waits for you to enter a command string. If you respond
to the asterisk by entering only a carriage return, BINCOM prints its cur-
rent version number. You can type a CTRL/C to halt BINCOM and return
control to the monitor when BINCOM is waiting for input from the console
terminal. You must type two CTRL/Cs to abort BINCOM at any other time.
To restart BINCOM, type R BINCOM or REENTER and a carriage return
in response to the monitor’s dot.
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2.2 BINCOM Command String Syntax

BINCOM accepts command strings with the following syntax:

[output-specl/option]][,patch-specl/option]] = old-filespec,
new-filespec[/option...]

where:

output-spec represents the file or volume to which you want the
differences between the two files or volumes you are
comparing sent. If omitted, the default is TT-.

patch-spec represents the file that you can run as an indirect
command file; it will contain the commands neces-
sary to patch old-filespec so it matches new-filespec.

old-filespec represents the first file to be compared.

new-filespec represents the second file to be compared.

option is one or more of the options listed in Table 2-1.

The console terminal is the default output device. There is no default file
type for input files; you must always specify the file type. BINCOM assigns
.DIF as the default file type for the difference output file, and .COM as the
default file type for the SIPP indirect command file.

2.3 Using Wildcards with BINCOM

You can use wildcards to perform multiple binary file comparisons by typ-
ing only one command line. However, you can use wildcards only to com-
pare files; you cannot use wildcards when creating a SIPP indirect com-
mand file.

You can use wildcards in either input file specification (old-filespec or new-
filespec). A different type of comparison is performed depending on whether
you use wildcards in only one or in both of the input file specifications.

If you use wildcards in only one of the input file specifications, BINCOM
compares the file you specify without any wildcards to all variations of the
file specification that contains wildcards. The wildcards represent the part
of the file specification to be varied. You can use this method to compare
one particular file to several other files. For example, when the following
command line is executed, BINCOM compares the file TEST1.SAV on de-
vice DYO: to all files on device DY1: with the filename TEST2:

*TEST=DYO:TEST1.SAV,DY1:TEST2,*

You can send the results of all the comparisons to a file on a volume rather
than to the console by specifying an output file. In the last example, all
differences from the comparisons are sent to the file TEST.DIF on device
DK..
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If you use wildcards in both input file specifications, the wildcards represent
a part of the file specifications that you want to be the same in both files
being compared. You can use this method to compare several pairs of files;
each input file specification is compared to only one other input file specifica-
tion. For example. when the following command line is executed, BINCOM
compares pairs of files; the first input file in each pair has the file name
PROG1, and the second has the file name PROG2. The file type of both files
in each pair must match.

*DYO:PROG1 . %,DY: : PROG2, *

BINCOM searches for the first file on DYO: with the file name PROGI, and
takes note of its file type. Then, BINCOM searches DY1: for a file with the
file name PROG2 and the same file type as PROG1. If a match is found,
BINCOM compares the two files and lists the differences on the console (or
sends the differences to an output file if one is specified). BINCOM then
searches DYO: for more files with the file name PROG1 and DY 1: for PROG2
files with matching file types.

2.4 Options

Table 2-1 summarizes the options that you can use with BINCOM. Except
for the /O option, you can place these options anywhere in the command
string, but it is conventional to place them at the end of the command string.

Table 2-1: BINCOM Options

Option Function

B Compares the input files byte by byte. If you do not specify this option,
BINCOM compares the files word by word.

D Compares two entire volumes starting with block 0. If one volume is longer,
BINCOM prints a message and compares the volumes up to the point where
the shorter volume ends and the longer one continues. Invalid when creating a
SIPP command file.

'E:n Ends comparison at block n, where n is an octal value. If you do not include this
option, BINCOM ends the comparison when it reaches end-of-file on one of the
input files, or end-of-device on one of the input devices.

H Types on the console terminal the list of available options.

‘0 Creates an output file or patch file, even if there are no differences between the
two input files. If you enter this option after the differences output file,
BINCOM creates the differences output file whether or not there are differ-
ences between the two input files.

If you enter this option after the SIPP indirect command file, BINCOM creates
a SIPP indirect command file whether or not differences exist. You can enter
this option at the end of the command line if you want both output files.

This option is useful in BATCH streams to prevent later job steps from failing
because BINCOM did not create the expected control file.

(Continued on next page)
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Table 2-1: BINCOM Options (Cont.)

Option Function

Q Suppresses the printing of the differences and prints only the message
?BINCOM-W-Files are different or ’BINCOM-W-Devices are different if appli-
cable (or ZBINCOM:-I-No differences found). This option is useful in BATCH
control files when you want to test for differences and perhaps abort execution,
but do not want the log file filled with output.

/S:n Starts the comparison at block n, where n is an octal value.

2.5 Output Format

This section describes the BINCOM output file format and explains how to
interpret it.

If you include an output file specification in the command line, BINCOM cre-
ates a file that contains the differences between the two input files or
devices. If you do not specify an output file, BINCOM prints the differences
only on the terminal. If you include the 'Q option. BINCOM does not print
the differences and does not create an output file.

The first line of the difference listing is a header line that identifies the files
or devices you are comparing. Next, BINCOM prints a blank line and then
lists the differences between the two files or devices. Each difference line has
the following format:

bbbbbb ooo/ ffffff ssssss xxxxxx
where:

bbbbbb  is the octal number of the block that contains the difference

000 is the octal offset within the block
isiiid is the value in the first file or device
SSSSSS is the value in the second file or device

xxxxxx is the logical exclusive OR of the two values

If there are several differences in a block, BINCOM prints the block number
only once for that block. Thus, each time you see a block number appear, it
indicates that the differences being printed are in a new block.

If you specify the /B option to compare byte by byte, BINCOM prints ffffff,
ssssss, and xxxxxx as three-digit, octal byte values.

When BINCOM reaches the end of one of the input files or devices, it checks
its position in the other. If the files or devices have different lengths,
BINCOM prints the message:

PBINCOM-W-File is londer DEV:FILNAM.TYP
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or

?BINCOM-W-Device is londer DEV:

BINCOM prints the following message on the terminal if it encountered
any differences:

?BINCOM-W-Files are different

or

?BINCOM-W-Devices are different

If the two files or devices are identical up to that point, BINCOM prints this
message:

PBINCOM-I1-No differences found

If you include a SIPP indirect command file specification in the command
line, BINCOM creates a file that is a valid command file for the save image
patch program (see Chapter 22). This command file contains commands
that instruct SIPP to patch the first input file so that it matches the second
input file. If you want BINCOM to create only the patch file, enter a comma
before the patch file specification in the command line, in place of the
output file specification.

2.6 Examples

The first example compares files TEST1.TST and TEST3.TST, both on de-
vice DK:. Notice that there are no output files and no options in the com-
mand line.

+R BINCOM
*#TEST1.,TST,»TESTGLLTST
BINCOM comparing/DK:TEST1.TST - DK:TEST3.TST

000000 002/ 051511 051502 000013
?BINCOM-W-Files are different

Notice the fourth line in the above example. The third number, 051511,
represents the contents of location 2, block 0, in file TEST1.TST. The fourth
number, 051502, represents the contents of the same location in file
TEST3.TST. The last number is the logical exclusive OR of the two values.

The next example specifies the output file FOO1 as the file in which to
store the differences between TEST1.TST and TEST3.TST.

+R BINCOM
*FOO1=TEST1,TST.TEST3.TST
?BINCOM-W-Files are different
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The contents of file FOO1 from the last example follow. Note that FOO1
has the default file type .DIF.

+ TYPE FOO1.DIF
BINCOM comparing/DK:TEST1.TST - DK:TEST3.TST

000000 002/ 051511 051502 000013

2.7 Creating a SIPP Command File

You can use BINCOM to create an indirect command file that invokes the
save image patch program (SIPP, described in Chapter 20) to patch one
version of a file you are comparing to match the other version. As noted
earlier in this chapter, you specify this indirect file as the second output file
in the CSI command string. If you wish to create only the indirect file as
output, place a comma before the output file specification in the command
line, in place of the first output file specification.

The example that follows specifies FOO2 as the patch output file, which
will contain the commands necessary to patch file TEST1.TST so it matches
TEST3.TST. Notice the comma that appears before the patch file specifica-
tion. This indicates that a difference output file is not requested, resulting
in the printing of all the differences at the terminal when the command is
executed.

+R BINCOM
* yFO02=TEST1.TST,,TEST3.TST
BINCOM comparing/DK:TEST1.TST - DK:TEST3.TST

Q00000 002/ 051511 051502 000013
PBINCOM-W-Files are different

The contents of file FOO2 follow. Note that BINCOM assigns to this file the
.COM file type.

+TYPE FOO2.COM
R SIPP
DK:TEST1.TST/A
000000
000000002
051502

~y

“C

The file FOO2 from the previous example can be run as an indirect com-
mand file to make TEST1.TST match TEST3.TST. This can be done with
the following command, when typed in response to the keyboard monitor
dot:

@F002.COM
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Chapter 3
Backup Utility Program (BUP)

The backup utility program (BUP) is a specialized file transfer program for
storing large files or volumes. BUP allows you to copy a file or volume to
several volumes that are smaller than the input file or volume. BUP also
performs the reverse operation of restoring the fragmented file or volume to
its original form on a single large volume.

Since you cannot use the file or volume while it is fragmented on several
smaller volumes, BUP is most useful as a means of backing up information
that you want to store.

3.1 Calling and Terminating BUP

To call BUP from the system device, respond to the keyboard monitor
prompt (.) by typing:

+R BUP ®E)

The Command String Interpreter (CSI) prints an asterisk at the left margin
of the terminal and waits for you to type a command string. If you enter
only a carriage return at this point, BUP prints its current version number
and prompts you again for a command string. You can type CTRL/C to
terminate BUP and return to the monitor when BUP is waiting for input
from the console terminal. You must type two CTRL/Cs to terminate BUP
at any other time.

3.2 BUP Command String Syntax

Chapter 1, Command String Interpreter, describes the general syntax of
the command line BUP accepts, but you can type only one input specifica-
tion and only one output specification. You must specify the input file name
and type. DK: is the default device for both input and output. Wildcards are
ignored when initializing or obtaining the directory of a backup volume.
Wildcards are not allowed in either the input or output file specification for
backup and restore operations.
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You can use random-access volumes as either input or output volumes for
both backup and restore operations. Magtapes, however, can be used only as
output volumes for a backup operation, and only as input volumes for a
restore operation. If you use TSV05 magtapes as backup yolumes, you must
set the extended features switch (switch SO on switch pack E58) if you want
the tape to stream at 100 in/s. See Appendix A of dither the TSV05
Installation Guide or the TSV05 User’s Guide for more information on set-
ting the Extended Features Switch. '

Output volumes for backup operations, except magtape, must be initialized
by BUP. See Section 3.3.5 for information on initializing backup volumes.

3.3 Options

BUP options, summarized in Table 3-1, permit you to perform various oper-
ations with BUP. If you specify none of these options. BUP assumes that you
want to back up a file to smaller volumes.

Table 3-1: BUP Options

Option Section Function

/1 3.3.2 Backs up an entire volume to smaller volumes in image mode.
Also used with X during restore operations.

‘L 3.3.3 Prints a directory listing of a backup volume. Cannot be used
with any other option.

/X 3.34 Restores a file that has been backed up using BUP. Use with /I
to restore a volume.

Y 3.3.5 Used with /Z to suppress the BUP confirmation message printed
during initialization.

'z 3.35 Initializes a volume specifically for use as an output volume in a
backup operation. Cannot be used with any other option except
Y.

3.3.1 File Backup Operation

When you specify no options in the BUP command line, BUP assumes that
you want to back up a file. BUP performs all copy operations in image mode.

You must first initialize the output volumes, unless the output volumes are
magtape, by using the BUP /Z option, so BUP can recognize the volumes as
backup volumes and to ensure that the volumes contain no bad blocks. (The
/Z option is invalid with magtape; BUP initializes magtapes during the
backup operation.) See Section 3.3.5 for details on initializing volumes for
BUP operations.

3-2 Backup Utility (BUP)



Use the following syntax to perform a file backup operation.
output-spec = input-spec
where:

output-spec  represents the device in which you will mount the output
volumes for the backup operation, and the file to which
you are copying the input file. If you specify no output file
name, BUP uses the input file name. The default output
file type is .BUP. Wildcards are invalid in the output
specification.

input-spec represents the device and file specification of the file you
want to back up. Wildcards are invalid in the input
specification.

BUP copies the input file to the first output volume until the output volume
is full. If the entire input file fits on the first output volume, BUP prints an
error message unless the output volume is magtape.

"BUP-F-Evoudh srace on one volume -- use PIP

When the first of the output volumes is full, BUP prompts you to mount the
next output velume. BUP also tells you which volume BUP is creating so
you can properly label each volume.

Mount output volume in <devi:3 Continue? Y
?BUP-I-Creating volume n

BUP repeats this process until the entire input file has been copied.

The output file’s creation date recorded in the directory is the system date

during the backup operation. If no system date was set, no creation date is
entered in the directory.

If BUP detects an output volume that has not been initialized as a backup
volume (see Section 3.3.5), BUP prints a message and allows you to either
initialize the volume as a backup volume or replace that volume with an
already initialized backup volume.

?BUP-W-Not a backup uvolume DEWV:
<“dev:>/BUP Initialize’ Are vou sure? Y

If you are using magtape for the backup volumes, BUP always attempts to
initalize the output volume, and asks you to confirm the initialization.

If BUP detects a volume that is not a valid RT-11 volume, or a volume that
already contains files, BUP prints the appropriate message and allows you

to either initialize the volume or replace that volume with another initial-
ized backup volume.

Volume not RT-1: format. Are vou sure?
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or

Yolume contains files. Are vou sure?

Type Y or any string beginning with Y. followed by a carriage return, to ini-
tialize the volume already mounted. BUP automatically performs the copy
operation once the initialization completes. If you choose not to initialize the
volume, type anything other than Y. BUP prompts you to mount another
volume.

Mount output volume in <deuv:3i Continue?

The following example shows a large file being backed up to RX02 diskettes.
BUP finds that the second diskette has not been initialized as a backup vol-
ume, and queries for initialization.

#DY¥0:=DL1:LGFIL.DAT

Mount output volume in DYO3 Continus ™
?BUP-I-Creating volume 1

Mount output wvolume in DYOS Continua ¥
"BUP-W-Not a backup volume DYO:
DYO:/BUP Initialize’ Are vou sure?
Yolume contains files., Are »ou sure? Y
?BUP-I-Bad block scan started,..
"BUP-I-No bad blocks detected
"BUP-I-Creatingd volume 2

3.3.2 Volume Backup Operation (/l)

To back up an entire volume in image mode. use the . option.

You must first initialize the output volumes, unless the output volumes are
magtapes, by using the the BUP /Z option, so BUP can recognize the vol-
umes as backup volumes and to ensure that the volumes contain no bad
blocks. (The /Z option is invalid with magtapes: BUP initializes magtapes
during the backup operation.) See Section 3.3.5 for details on initializing
volumes for BUP operations.

Use the following syntax to perform an image mode backup operation.
output-spec = input-device/l
where:

output-spec  represents the device in which you will mount the output
volumes for the backup operation. and the file specifica-
tion for the backup file. You must copy to a file even when
you are backing up a volume. If you specify no output file
name, BUP uses the 2-letter mnemonic of the input
device (for example, DL for an RL02). The default output
file type is .BUP. Wildcards are invalid in the output
specification.
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input-device  represents the device and unit number in which you will
mount the volume to be backed up.

BUP copies the input volume to the first of the output volumes until the out-
put volume is full. If the entire input volume fits on the first of the output
volumes, BUP prints an error message unless the output volume is magtape:

?BUP-F-Evroudh srace on one volume -- use PIP

When the first of the output volumes is full, BUP prompts you to mount the
next output volume. BUP also tells you which volume BUP is creating so
you can properly label each volume.

Mount output volume in <devi 3 Continue? Y
?BUP-I-Creating uvilume n

BUP repeats this process until the entire input volume has been copied.

The output file’s creation date recorded in the directory is the system date
during the backup operation. If no system date was set, no creation date is
entered in the directory.

If BUP detects an output volume that has not been initialized as a backup
volume (see Section 3.3.5), BUP prints a message and allows you to either
initialize the volume as a backup volume or replace that volume with an
already initialized backup volume.

PBUP-W-Not a backup volume DEWU:
~dev::/BUP Initialize’ Are vou sure? VY

If you are using magtape for the backup volumes, BUP always attempts to
initialize the output volume, and asks you to confirm the initialization.

If BUP detects a backup volume that is not a valid RT-11 volume, or a vol-
ume that already contains files, BUP prints the appropriate message and
allows you to either initialize the volume or replace that volume with
another initialized backup volume.

Yolume not RT-11 format. Are you sure?

or

Yolume contains files. Are vou sure?

Type Y or any string beginning with Y to initialize the volume already
mounted. BUP automatically performs the copy operation once the initiali-
zation completes. If you choose not to initialize the volume, type anything

other than Y. BUP prompts you to mount another volume by printing the
following message.

Mount output volume in <dev>5 Continue?
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The following command backs up an RL0O2 volume to several RX02 disk-
ettes. The backup volumes will contain the file DL.BUP when the backup
operation is complete.

*DY:=DL1:/1

3.3.3 Directory Option (/L)

Use the /L option to display on the terminal the directory of the backup vol-
ume you specify. The syntax of the command is:

device/L

where:

device represents the volume whose directory you want to
display

The listing for random-access volumes begins with the system date and the
volume number of the specified backup volume. The volume number indi-
cates that volume’s position within the set of volumes that compose a single
file or volume. The volume number is followed by a four-column listing of
information about each volume in the set. The first column lists the volume
numbers. The second column lists the name of the file, part of which resides
on that volume. The third column lists the number of blocks from the file
each volume contains. The last column lists the date on which the file or vol-
ume was backed up. Underneath the four columns, BUP prints the number
of free blocks on the specified volume. Since this directory information is
determined when you first begin a backup operation, all the predetermined
backup directory information prints when you use this option even if you do
not complete the backup operation.

The following command lists the backup information for backup volume 3 of
the four-volume set that composes the file CAFIL.TXT.

*DVO:/L
23-Jan-83

VOLUME 3 OF 4

VOLUME FILENAME BLOCKS DATE
U1 CAFIL .BUP 980 23-Jan-83
vz CAFIL .BUP 980 23-Jan-83
U3 CAFIL .BUP 980 23-Jan-83
vy CAFIL .BuUP 400 23-Jan-83

1 file» 980 blocks
O free blocks
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For magtapes, the listing appears in the same four-column format. However,
only the current system date, and information for the magtape specified, is
displayed. The third column lists the total number of blocks used in the set
of magtapes that compose the file or volume.

The next example shows the backup information for a magtape.

*MT1:/L

23-Jan-83

VOLUME FILENAME BLOCKS DATE

Uil DL1. .BUP 27450 23-Jan-83

3.3.4 Restore Option (/X)

The /X option restores a file or volume from several backup volumes to a sin-
gle file or volume on a regular RT-11 structured volume. Type a command
with the following syntax to restore a file.

output-spec = input-spec/X
where:

output-spec  represents the device, and file name and type to which
you want to restore the backup volumes. If you specify no
output file, BUP uses the input file name and type.
Wildcards are invalid in the output specification.

input-spec represents the device and file to restore. Wildcards are
invalid in the input specification.

Use the following command syntax to restore a volume.

output-dev = input-spec/I/’X

where:
output-dev represents the volume to which you want to copy the
backup volumes. Wildcards are invalid in the output
specification.
input-spec represents the input volume (and optionally the file

name under which it is stored) to restore. Wildcards are
invalid in the input specification.

BUP prompts you to mount volume 1 of the set of volumes that contain the
file or volume and tells you when the restore operation begins:

Mount 1nPut volume n in <deu:*i Continue? V
?BUP-I1-Restore operation started from volume n

When BUP has copied all of the first input volume to the output volume,
BUP prompts you to mount the next volume. BUP continues this process
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until the entire set of backup volumes composing the original file or volume
have been copied to a single volume. If you mount a volume with the wrong
volume number, BUP prints an error message and prompts you to mount the
correct volume.

?BUP-E-Wrong volume number
Mount input volume n in <dewv:; Continue™

If you mount a volume with the correct volume number but it contains the
wrong file, BUP notifies you and prompts you to mount the correct volume.

PBUP-W-File riot found DEV:FILNAM,TYP
Mount inPut volume number v in -det -3 Continue?

In either case, type any string beginning with Y after you have replaced the
incorrect volume with the correct volume. Type any string beginning with N
to abort the entire operation. Any other response causes BUP to continue to
prompt you to mount the proper volume.

The following example shows a backup file being restored from two RX02
diskettes to a single file on an RL02 disk.

#DL1:=DY1:LGFIL.DAT/X
Mount inPut volume 1 iwn DY15 Continua?

?BUP-I-Restore operation started froa volume 1
Mount inpPut volume 2 in DY13 Continue?
?BUP-I-Restore operation started fron volume 2

?BUP-I-Copy operation is complete

The next command restores a volume from RX02 diskettes to an RLO2 disk.

*DL1:=DY0:/X/1

3.3.5 Initialize Option (/2)

You must use the /Z option to initialize any volume. except magtape, before
you can use that volume for output during a backup operation. (The /Z
option is invalid with magtape. BUP initializes magtapes during the backup
operation.) The /Z option clears the directory of the volume and writes infor-
mation into the home block (block 0) so BUP can recognize the volume as a
backup volume. In addition, /Z scans the volume for bad blocks, since backup
volumes must not contain bad blocks.

The syntax of the initialization command is as follows:
device:/Z
where:

device represents the device that contains the volume you want
to initialize
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BUP prompts you to confirm the initialization. Type Y or any string begin-
ning with Y to continue with the initialization of the backup volume. If your
response begins with anything other than Y or you type CTRL/C, the opera-
tion is aborted and the CSI asterisk appears.

You can use the /Y option with /Z to suppress the confirmation message that
prints during initialization.

The following command initializes a double-density diskette as a backup
volume:

*#DYO0:/2
DYO:/BUP Initialize’ Are vyou sure? Y

7?BUP-I1-Bad block scan started...
?BUP-1-No btad blocks detected

If BUP detects bad blocks, BUP prints the following message to notify you

that the volume could not be successfully initialized:

?BUP-1-Bad b.ocks detected’ wuse another uolume

You must mount and initialize another volume.

After BUP initializes a volume, no files exist in the directory. Therefore, if
you attempt to have BUP initialize a volume that already contains files,
BUP warns you that files exist and asks you to confirm the initialization.

Volume contains files. Are vyou sure?

Type anything that begins with Y to continue the initialization operation.
Type anything else to abort the operation.

To return a BUP-initialized volume to an RT-11 structure volume for use
other than with BUP, initialize the volume using DUP. Refer to Chapter 6 of
this manual for more information on initializing volumes with DUP.
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Chapter 4
Directory Program (DIR)

The directory program (DIR) performs a wide range of directory listing
operations. It can list directory information about a specific device, either
in summarized form — where only the number of files stored per segment
is given — or in more detailed form — where file names, file types, crea-
tion dates, and other file information is given. DIR can organize its listings
in several ways, such as alphabetically or chronologically.

4.1 Calling and Terminating DIR

To call DIR from the system device, respond to the dot (.) printed by the
keyboard monitor by typing:

+R DIR ®E)

The Command String Interpreter (CSI) prints an asterisk at the left margin
of the terminal and waits for you to enter a command string. If you enter
only a carriage return in response to the asterisk, DIR prints its current
version number. You can type CTRL/C to halt DIR and return control to
the monitor when DIR is waiting for input from the console terminal. You
must type two CTRL/Cs to abort DIR at any other time. To restart DIR,
type R DIR or REENTER in response to the monitor’s dot.

4.2 Directory Command String Syntax

Chapter 1, Command String Interpreter, describes the general syntax of
the command line that DIR accepts. Unless otherwise indicated, numeric
arguments are interpreted as octal. Remember to put a decimal point after
a decimal number to distinguish it from an octal number.

Some of the DIR options accept a date as an argument in the command line.
The syntax for specifying the date is:

dd.:mmm:yy.

where:

dd. represents the day (a decimal integer in the range 1-31)
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mmm represents the month (the first three characters of the
name of the month)

yy. represents the year (a decimal integer in the range
73-99)

You can specify only one input device and one output device, but you can
specify up to six file names on the input device. The default device for
output is the terminal. The default file type for an output file is .DIR. The
default device for input is DK:. If you omit the input specification com-
pletely, DIR uses DK:*.*. If you do not supply an option, DIR performs the

/L operation. Note that wildcards are valid with DIR for the input specifica-
tion only.

If you have selected timer support through the system generation process,
but have not selected automatic end-of-month date advancement, make
sure that you set the date at the beginning of each month with the DATE
command. If you fail to set the date at the beginning of each month, DIR
prints -BAD- in the creation date column of each file created beyond the
end-of-month. (Note that you can eliminate a ~-BAD- entry by using the
RENAME/SETDATE command after you have set the date.)

4.3 Reading Directory Listings

Directory listings normally print on the terminal in two columns. Read the
entries across the columns, moving from left to right, one row at a time.
Directory listings that are sorted, however, are an exception to this. (Sorted
directories are produced by /A, /R, and /S options.) Read these listings by
reading the left column from top to bottom, then reading the right column
from top to bottom.

4.4 Options

You can perform many different directory operations by specifying options
in the DIR command line. Table 4~1 summarizes the operations these op-
tions permit you to perform with DIR. The sections following the table
describe the various DIR options and give examples; the options are ar-
ranged alphabetically in these sections.

4.4.1 Alphabetical Option (/A)

The /A option lists the directory of the device you specify in alphabetical
order by file name and type. Note that /A sorts numbers after letters. It has
the same effect as the /S:NAM option. The following example lists the direc-
tory of device DYO: in alphabetical order.

*DYO0:/A

14-Mar-83
BUILD .SAV 100 06-Ser-82 SWAP .,SYS 25 0S5-Dec-82
DY +SYS 3 06-Ser-82 SYSMAC .MAC 41 19-Nov-82
MYPROG.MAC 36P 12-0ct-82 ™ +MAC 25 27-Nov-82
RFUNCT.SYS 4 19-Nov-82 TT +SYS 2 19-Nov-82
RT11SJ.5YS 67 19-Nov-82 UTMAC .MAC 7 19-Nov-82

10 Filess 306 Blocks
180 Free Blocks
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Table 4-1: DIR Options

Operation

Option Section
/A 44.1
/B 442
/C[:n] 443
/Dl:date| 444
/E 4.45
/F 446
G 4.4.7
/J[:datel 448
/Kl:date| 449
/L 4.4.10
M 4.4.11
/N 4.4.12
10 4.4.13
/P 4.4.14
Q 4.4.15
R 4.4.16
/Sl:xxx| 4.4.17

Lists the directory of the volume you specify in alphabetical
order by file name and type (this is the same as /S:NAM).

Lists the directory of the volume you specify, including file
names and types, creation dates, starting block numbers, and
the number of blocks in each file. For magtape, the starting
block number is the file sequence number. Note that DIR lists
block numbers in decimal, unless you use the /O option.

Lists the directory in n columns; n is an integer in the range
1-9. The default value is two columns for normal listings and
five columns for abbreviated listings.

Lists a directory containing only those files having the date you

specify. If you do not supply a date, DIR uses the system’s cur-
rent date.

Adds unused spaces and their sizes to the listing of the volume
directory.

Prints a five-column, short directory (file names and types
only) of the volume you specify.

Lists the file you specify and all files that follow it in the direc-
tory. This option does not list any files that precede the file you
specify.

Prints a directory of the files created on or after the date you
specify. If you do not supply a date, DIR uses the system’s cur-
rent date.

Prints a directory of files created before the date you specify. If
you do not supply a date, DIR uses the system’s current date.

Lists the directory of the volume you specify, including the
number of files, their dates, and the number of blocks each file
occupies. (This is the default operation.)

Lists a directory of unused areas of the volume you specify.
Lists a summary of the device directory.

Similar to /L but lists the sizes and block numbers of the files in
octal.

Prints a directory of the volume you specify, excluding the files
you list.

Lists a directory of the volume you specify, listing the file
names and types, sizes, creation dates, and starting block num-
bers of files that have been deleted and whose file name infor-
mation has not been destroyed.

Lists the files in the reverse order of the sort specified with /A
or /S.

Lists the directory of the volume you specify in the order you
specify; xxx indicates the order in which DIR sorts the listing
(xxx can be DAT, NAM, POS, SIZ, or TYP).

(Continued on next page)
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Table 4-1: DIR Options (Cont.)

Option Section Ope-l'ati;)h_-

/T 4.4.18 Lists a directory of all files on the volume you specify that are
protected against deletion.

/U 4.4.19 Lists a directory of all files on the volume you specify that are
not protected against deletion.

/V[:ONL] 4.4.20 Lists the volume ID and owner name as part of the directory
listing header. If you specify V:ONL, DIR lists only the volume
ID and owner name.

4.4.2 Block Number Option (/B)

The /B option includes the starting block number in decimal of all the files
listed in a directory of the volume you specify. The following example lists
the directory of device DYO:, including the st arting block numbers of files.

*DY0O:/8B
14-Jan-83

FSM +MAC 31P 19-Nov-82 2955 BAT I+ «MAC tOZP 19-Nouv-82 2986
ELCOPY .MAC 8P 19-Nou-82 3088 ELINIT.MAC 1SF 19-Nou-82 3096
ELTASK ., MAC 1SP 19-Nov-82 3111 ERROLT.MAC 48P 19-Now-82 3126
ERRTXT .MAC 9P 19-Nouv-82 3174 SYCNL . BL 3P 19-Nov-82 3183
SYSTBL.BL 4P 19-Npu-82 3186 SYCNL .DIS SP 19-Nou-82 3190
SYSTBL.DIS 4P 19-Nov-82 31995 SYCNL JHC SP 19-Nou-82 3199
ABSLOD.SAV 48 15-MAR-82 3204 CHESS .SAu 40 17-Aug-82 3252
PETAL .SAV 36 11-Ser-82 3292 LAMP ., SAU 29 16-Mar-82 3328
WUMPUS . SAV 30 16-Mar-82 3357

17 Filess» 348 Blocks
138 Free blocks

443 Columns Option (/C[:n])

The /C[:n] option lists the directory in the number of columns you specify.
The argument, n, represents an integer in the range 1-9. If you do not use
the /C:n option, DIR lists the directory in two columns for normal listings
and five columns for abbreviated listings. The following command, for exam-
ple, lists the directory of device DY1: in one column.

*#DY1:/C:1
4-Jan-83
SWAP ,SYS 25P 19-Nov-82
RT11SJ.,5YS 67P 19-Nov-82
RT11FB.SYS 80P 19-Nov-82
RT11BL.SYS G4dP 19-Nov-82

1T +SYS 2P 19-Nov-82
DT +SYS 3P 19-Nov-82
DP +SYS 3P 19-Nouv-82

7 Filesy 244 Blocks
242 Free blocks
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4.4.4 Date Option (/D[:date])

The /Dl :date| <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>