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3.3 Physical Device Names

When you request services from the monitor, you must sometimes specify a
peripheral device. You can specify devices by means of a standard two-char-
acter physical device name. Table 3—1 lists each name and its related device.
If you do not specify a unit number for devices with more than one unit, the
system assumes unit 0.

Table 3-1: Permanent Device Names

Permanent Name | 1/0 Device

CE.: CR11/CM11 Card Reader

CTn: TA11 Cassette (nisOor 1)

DDn: TU58 DECtape II (n is an integer in the range 0-3)

DK: The default logical storage device for all files (DK: is initially the
same as SY:)

DKn: The specified unit of the same device type as the system device

Dlmn: RLO1, RLO2 Disk (n is an integer in the range 0-3)

DMn: RK06, RK07 Disk (n is an integer in the range 0-7)

DPn: RP02, RP03 Disk (n is an integer in the range 0-7)

DSn: RJS03/4 Fixed-Head Disks (n is an integer in the range 0-7)

DTn: DECtape (n is an integer in the range 0-7)

DXn: RX01 Diskette (n is an integer in the range 0-3)

DYn: RX02 Diskette (n is an integer in the range 0—3)

LP: Line Printer

LS: Serial Line Printer (a hard copy output device connected to a DL11
interface)

MMn: TJU16/TU45 (industry-compatible) Magtape (n is an integer in the
range 0-7)

MQ: Message queue pseudo-device for inter-job communication under the
FB monitor.

Sn: TS11 Magtape (n is an integer in the range 0-7)

MTn: - TM11/TMA11/TS03/TE16 (industry-compatible) Magtape (n is an
integer in the range 0-7)

NL: Null device

PC: PC11 Combined High-Speed Paper Tape Reader and Punch

PDn: The mass storage volume for the PDT-130/150 intelligent terminal.
Volumes are DECtape Il or single-density diskettes (n is either 0
or1).

RF: RF11 Fixed-Head Disk Drive

RKn: RKO5 Disk Cartridge Drive (n is an integer in the range 0-7)

SY: The default logical system device; the device and unit from which the
system is bootstrapped

SYn: The specified unit of the same device type as SY:

TT: Console Terminal Keyboard and Printer

XTn: ' Down-line load handler (MRRT-11 only)
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In addition to using the permanent names shown in Table 3-1, you can PN
assign logical names to devices. A logical name takes precedence over a B
physical name and thus provides device independence. With this feature,

you do not have to rewrite a program that is coded to use a specific device if

the device becomes unavailable. You associate logical names with physical

devices by using the ASSIGN command, which is described in Section 4.4.

3.4 File Names and File Types

You can reference files symbolically by a name of one to six alphanumeric
characters (followed, optionally, by a period and a file type of up to three
alphanumeric characters). No spaces or tabs are allowed in the file name or
file type. The file type generally indicates the format or contents of a file. It
is good practice to conform to the standard file types for RT-11. If you do not
specify a file type for an input or output file, most system programs use or
assign an appropriate default file type. Table 3-2 lists the standard file -
types used in RT-11. '

Table 3-2: Standard File Types

File Type | Meaning
| BAC Compiled BASIC program
.BAD Files with bad (unreadable) blocks; you can assign this file type whenever
bad areas occur on a device. The .BAD file type makes the file permanent in
that area, preventing other fjles from using it and consequently becoming -~
unreadable
.BAK Editor backup file
.BAS BASIC source file (BASIC input)
.BAT BATCH command file
.CND System generation conditional file
.COM Indirect command file
.CTL BATCH control file generated by the BATCH compiler _~
.CTT BATCH internal temporary file
.DAT BASIC or FORTRAN data file
.DBL DIBOL source file
.DDF DIBOL data file
.DIF SRCCOM output file
.DIR Directory listing file
.DMP DUMP output file
.FOR FORTRAN IV source file FORTRAN input)
.LDA Absolute binary (load image) file (optional linker output)
.LOG BATCH log file
.LST Listing file MACRO, FORTRAN, LIBR, or DIBOL output)
.MAC MACRO source file MACRO or SRCCOM input, LIBR input and output) -
.MAP Map file (linker output) B

(continued on next page)
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Chapter

4

Keyboard Commands

Keyboard commands allow you to communicate with the RT—11 system.
You enter keyboard commands at the terminal in response to the keyboard
monitor dot (.), and the operating system invokes the appropriate system
programs to service these commands.

This chapter uses some symbolic conventions to describe the monitor com-
mand language. The preface to this manual contains a more detailed list of
the symbolic conventions used throughout the manual. You should familiar-
ize yourself with the symbols and their meaning before reading this chapter.

4.1 Command Syntax

The system accepts commands as either: (1) a complete string containing all
the information necessary to execute a command, or (2) as a partial string.
In the latter case the system prompts you to supply the rest of the informa-
tion. Terminate each command with a carriage return.

The general syntax for a command is:

command[/option...] input-filespec[/option...]
output-filespec[/option...]

or

command[/option...]
promptl? input-filespec|/option...]
prompt2? output-filespecl/option...]

where:
command is the command name
/option represents a command qualifier that specifies the
exact action to be taken. Any option you supply
immediately following the command applies to the
entire command string
prompt represents the keyboard monitor prompt for more

information. The keyboard monitor prints an appro-
priate prompt only if you omit input and/or output
file or device specifications in the initial command
line (Note that not all keyboard monitor commands
print prompts.)

input-filespec  represents the file on which the action is to be taken
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/option represents a file qualifier that specifies more detailed -_
information about that particular file or action to be -
taken

output-filespec represents the file that is to receive the results of the
operation

/option represents a file qualifier that specifies more detailed
information about that particular file or action to be
taken

In the alphabetical listing of keyboard monitor commands in Section 4.4,
each command begins with a graphic presentation of the syntax involved
(see Figure 4—1 for an illustration of a typical command). These presenta-
tions provide a ready-reference list of the options that the commands accept,
as well as information that makes the commands easier to use. The follow-
ing list describes the conventions used.

1. Capital letters represent command names or options, which you must
type as shown. (Abbreviations are discussed later in this section.)

2. Lower-case letters represent arguments or variables, for which you
must supply values. For options that accept numeric arguments, the
system interprets the values as decimal, unless otherwise stated. Some
values, usually memory addresses, are interpreted as octal; these cases
are noted in the accompanying text.

3. Square brackets ([1) enclose options; you can include the item that is
enclosed in the brackets or you can omit it, as you choose. If a vertical
list of items is enclosed in square brackets, you can combine the options
that appear in the list. However, an option set off from the others by
blank lines (see /BOOT and /DEVICE in Figure 4-1) indicates that you
cannot combine that option with any other option in the list. ,

4. Braces ({ }) enclose options that are mutually exclusive. You can choose
only one option from a group of options that appear in braces. -~

5. It is conventional to place command options (those qualifiers that apply
to the entire command line) immediately after the command. However,
it is also acceptable to specify a command option after a file specifica-
tion. File options (those that qualify a particular file specification) must
appear in the command line directly after the file to which they apply.
The graphic representation of each command shows which options are
file qualifiers, and whether they must follow input or output file
specifications.

6. A line such as [NOIQUERY represents two mutually exclusive options:
QUERY and NOQUERY.

7. Underlining indicates default options, that is, the option that the sys-
tem uses if you do not specify any choice of action.
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Figure 4-1: Sample Command Syntax Illustration

/INTERCHANGE

IDEVICE IPOSITION:n /INTERCHANGE[:size]
IFILES TOPS
{END:n

[ IASCIl ] ISTART:n

cory [ /sBooOT [:val] ] Input-liléspeecs /DOS [fOWNER:[nnn,nnnj} output-filespec | (/ALLOCATE:size
AL
IPOSITION:n
ISTART:n
IBINARY
/IMAGE
ICONCATENATE

IEXCLUDE
NNIGNORE
/[NO] LOG
INEWFILES
IPACKED
/PREDELETE
[[NO] QUERY
/INO] REPLACE
ISETDATE
ISLOWLY
ISYSTEM
IWAIT

— —

A filespec represents a specific file and the device on which it is stored. Its
syntax is:

dev:filnam.typ
where:

dev: represents either a logical device name or a physical device
name, which is a two- or three-character name from Table
3-1

filnam represents the one- to six-character alphanumeric name of
the file

typ represents the one- to three-character alphanumeric file

type, some of which are listed in Table 3-2

There are several ways to indicate the device on which a file is stored. You
can explicitly type the device name in the file specification:

X1 STEST W LGT
You can omit the device name:
TEST . LST

In this case, the system assumes that the file is stored on device DK:.

4.1.1 Factoring File Specifications

If you want to specify several files on the same device, you can use factoring.
That is, you can enclose multiple file names in parentheses, as in the follow-
ing example:

DTOSC(TESTLET»y TESTALSTy TESTRLLET)
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The command shown above has the same meaning as and is easier to use -~
than the next command:

DTO!TESTLSTyDTOITESTALLSTyDTOITESTH, LT

When you use factoring the device name outside the parentheses applies to
each file specification inside the parentheses. Without factoring, the system
interprets each file specification to be DK:filespec unless you explicitly spec-
ify another device name.

Factoring is useful for complicated command lines. It is a general method of
string replacement that you can use in many different situations. The mon-
itor uses the following algorithm to interpret command lines that require
factoring:

Format of the command line you type:

D1 T1 (T3D3T4D4..Tn) T2 D2

-
Format of the command line after the monitor performs the factoring:
D1 Ti1T3T2 D3 T1T4T2 D4..T1TnT2 D2
In the skeleton examples shown above, the symbols have the following
meaning:
D represents a delimiter
D1 isone of the following delimiters: L
comma
space
beginning of line
D2 isone of the following delimiters:
comma
space
slash @
end of line
D3 through Dn can be one of the following delimiters:
comma
space
T  represents a text string
The following example shows how a command line expands after factoring.
Note that the /SYSTEM option appears only once in the resulting output
line.
Original command line:
CORY DX$FTILC1s293) . SYS/SYSTEM RK1$
-
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Resulting command line (after factoring):
CORFY DXIFILL.SYSyDXIFIL2.SYSyDXIFIL3SYS/SYSTEM RK1$
NOTE

There is a restriction on the use of factoring. The command
string that results from the expansion of the line you enter
must not exceed 80 characters in length. If you use six-
character file names and you also use factoring, specify only
five files in a command line.

4.1.2 File Type Specification

If you omit the file type in a file specification, the system assumes one of a
number of defaults, depending on which command you issue. The MACRO
command, for example, assumes a file type of .MAC for the input file specifi-
cation, and the PRINT command assumes .LST. Some commands (such as
COPY) do not assume a particular file type, and may assume a wildcard
default (see Section 4.2). If you need to specify a file that has no file type ina
commmand that assumes a default file type, type a period after the file name.
For example, to run the file called TEST, type:

RUN TEST.

If you omit the period after the file name, the system assumes a .SAV file
type and tries to execute a file called TEST.SAV.

You can enter up to six input files and up to three output files for some com-
mands. If the command string does not fit on one line of your terminal, use
the hyphen (-) continuation character as the last character in the line to
break the string into smaller sections. Use a carriage return to terminate
the command string. Note that there is still a limit of 80 characters for an
expanded command line.

Some of the command and file options are mutually exclusive. You should
avoid using combinations of options that give contradictory instructions to
the system. For example,

SRELETE/QUERY/Z/NOQUERY TEST.LST

This command is not meaningful. Some mutually exclusive options are less
obvious; these are noted, where necessary, in the list of options following
each command and are enclosed by braces ({ }) in the graphic representa-
tions of the command syntax.

4.1.3 Abbreviating Keyboard Commands

Although the keyboard monitor commands are all English-language words
and therefore easy to use, it can become tedious to type words like CROSS-
REFERENCE and ALLOCATE frequently. You can use as abbreviations
the minimum number of characters that are needed to make the command
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or option unique. Table B—1 in Appendix B lists the minimum abbreviations

for the commands and options. Note also that in Section 4.4, the abbrevia- DO
tions are in red.
An easy way to abbreviate the commands, and one that is always correct, is
to use the first four characters or the first six characters if the qualifier
starts with NO. For example:
CONCATENATE can be shortened to CONC
NOCONCATENATE can be shortened to NOCONC
The system prints an error message if you use an abbreviation that is not
unique. For example, typing the following command produces an error,
because C could mean COPY or COMPILE.
C TEST.LST
-~

4.1.4 Keyboard Prompts
The prompting form of the command may be easier for you to learn if you are
a new user. If you type a command followed by a carriage return, the system
prompts you for an input file specification:
CORY/CONCATENATE
From?

. . . - - i
You should enter the input file specification and a carriage return:
NXL 2 CTEST LETy TESTALLSET)
The system prompts you for an output file specification:
To P
You should enter the output file specification and a carriage return:
DX2ITEST LGT e
The command now executes.
The system continues to prompt for an input and output file specification
until you provide them. If you respond to a prompt by entering only a car-
riage return, the prompt prints again. You can combine the normal form of a
command with the prompting form, as this example shows:
JCOPY ARG, LST
To % DEF.LST
The system always prompts you for information if any required part of the
command is missing. You can also enter just an option in response to a
prompt. The two following examples are equivalent.
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LCORY +COPY

From X« MAC/NOL.OG From 7 /NOL.OG

To 7 X+ BAK From 7 X.MAC
To P X.BAK

4.2 VWildcards

Some commands accept wildcards (% and *) in place of the file name, file
type, or characters in the file name or file type. The system ignores the con-
tents of the wild field and selects all the files that match the remaining
fields.

An asterisk (*) can replace a file name:
* o MAC

The system selects all files on device DK: that have a .MAC file type, regard-
less of their name.

An asterisk (*) can replace a file type:
TEST o %

The system selects all files on device DK: that are named TEST, regardless
of their file type.

An asterisk (*) can replace both a file name and a file type:
* + *
The system selects all files on device DK:.

An embedded asterisk (*) can replace any number of characters in the input
file name or file type:

AXE L MAC

The system selects all files on device DK: with a file type of .MAC whose file
names start with A and end with B. For example, AB, AXB, AXYB, etc.,
would be selected.

The percentage symbol (%) is always considered to be an embedded wild-
card. It can replace a single character in the input file name or file type:

ALR MAL

The system selects all files on device DK: with a file type of . MAC whose file
names are three characters long, start with A, and end with B. For example,
AXB, AYB, AZB, etc., would be selected.

Table 4-1 lists commands that support wildcards.
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Table 4-1: Commands Supporting Wildcards -

Specification )
Command Input File Output File

COPY X X
DELETE
DIRECTORY
HELP
PRINT
RENAME
TYPE

LI T B

For commands that support wildcards the system has a special way of inter-

preting the file specifications you type. You can omit certain parts of the -
input and output specifications, and the system assumes an asterisk (*) for "
the omitted item. Table 4—2 shows the defaults that the system assumes for

the input and output specifications of the valid commands.

Table 4-2: Wildcard Defaults

Default
Command Input Output A
COPY, RENAME * ¥ * ®
DIRECTORY DK:*.*
PRINT, TYPE * LST
DELETE filnam.*
For example, if you need to copy all the files called MYPROG from DK: to -

DX1:, use this command:

LCORY/NDRUERY MYFROG  0X13

The system interprets this command to mean:
LCORY/ZNORUERY  DKIMYFROG. X DXL %K

The system copies all the files called MYPROG, regardless of their file type,
to device DX1: and gives them the same names.

If you need a directory listing of all the files on device DK:, type the follow-
ing command:

JIRECTORY
The system interprets this command to mean:

JIRECTORY DK K. X Ay
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To list on the printer all the files on device DK: that have a .LST file type,
use this command:

CERINT . UK
The system interprets this command to mean:
CRRINT UK X LST

To delete all the files on device DK: called MYPROG, regardless of their file
type, use this command:

JDELETE/NOQUERY  MYPROG
The system interprets this to mean:
JDELETE/NOQUERY 1K $MYFROG o X

You can use the SET WILDCARDS EXPLICIT command (described in Sec-
tion 4.4) to change the way the system interprets these commands.

4.3 Indirect Files

You can group together as a file a collection of keyboard commands that you
want to execute sequentially. This collection is called an indirect command
file, or indirect file. Indirect files are best suited to perform tasks that
require a significant amount of computer time and that do not require your
supervision or intervention. Any series of commands that you are likely to
type often can also run easily as an indirect file. The indirect file concept is
similar to BATCH processing. Although indirect files lack some of the capa-
bilities of BATCH, they are easier to use, use the same commands as normal
operations, and generally require less memory overhead than the BATCH
processor. (RT—11 BATCH is described in Appendix A of this manual.) This
section describes how to create indirect files and how to execute them.

4.3.1 Creating Indirect Files

Create an indirect file by using the EDIT/CREATE command described in
Section 4.4. It is conventional to use a .COM file type for an indirect file, but
you can choose any file name that you wish. Structure the lines of text to
look like keyboard input, placing one command on each line of the file and
terminating each line with a carriage return. Do not include the prompt
character (.) in the line. Any keyboard monitor command you can type at the
terminal you can also include in an indirect file. The following file, for
example, prints the date and time, and creates backup copies of all FOR-
TRAN source files:

NATE
TIME
CORY X, FOR X.BAK

Control returns to the monitor at the console terminal after this indirect file
executes.
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In addition to using the keyboard monitor commands, you can also run one

of the RT-11 system utility programs in an indirect file. In this case, struc- i
ture your input to conform to the Command String Interpreter syntax

described in Chapter 6. Do not include the CSI asterisk (*) in any line that

provides input or output to a utility program. The following file starts the

directory system utility program and lists the directory of two devices on the

line printer.

R OIR
LF3=CTOs /033
LFPs=nTLi/ /03
G

Note that the last command line is "C. This is not the standard CTRL/C

sequence you enter by holding down the CTRL key and typing a C. Rather,

it is a readable character sequence that consists of two separate characters:

a circumflex (uparrow) followed by a C. This sequence represents CTRL/C in

indirect files. This sequence terminates the directory program so that con- -_
trol returns to the monitor when the indirect file finished executing. Other-

wise, the directory program would be left waiting for input from the console

terminal when the indirect file finished executing.

Remember to terminate the last command line with a carriage return, as
you would any other line.

NOTE

If you have a small (12K) configuration or a very large
indirect command file, use frequent CTRL/Cs in your
indirect files. When the system processes an indirect file, it
first places each line in a special memory buffer. This mem-
ory buffer must expand to accommodate each line in an
indirect file, and if there are too many lines before the sys-
tem reaches a CTRL/C, the processor’s memory area may
become filled. Placing a CTRL/C every ten or so lines avoids
this problem. -~

Some commands normally require a response from you as they execute. The
INITIALIZE command, for example, prints the Are you sure? message and
waits for you to type Y and a carriage return before it executes. The
DELETE command also requests confirmation from you before it deletes a
file. There are three ways to control interaction with the executing com-
mand. One way is to use the /NOQUERY option on each command that
allows it. This option suppresses the confirmation messages entirely when
you use the command in an indirect file.

Another method of interacting applies to a command like DELETE. This
command can have a variable number of confirmation queries, especially if
you use a wildcard in the file specification. This type of command accepts
your responses directly from the terminal and allows you to make a decision
before deleting each file. However, in this case the indirect file cannot oper-
ate unattended. _—~
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There is yet another way to deal with commands that require a response
from you. Both the INITIALIZE and LINK commands have options that
cause the system to prompt you for data. This section describes two methods
of responding to these prompts, where more than just a Y response is
required. The INITIALIZE command with the /VOLUMEID option permits
you to specify a volume ID and owner name for a device. You can place your
responses in the indirect file, as this example shows:

INITIALTZE/NOQUERY ZVOLUMELD e
TAFE &
FaYROLL.

You can change the indirect file so that the prompts appear on the console
terminal and you can type your responses there:

INITIALTZE/NOQUERY ZAVOLUMETD D7
G

The ~C informs the system that the responses are to be entered at the termi-
nal. Execution of the indirect file pauses until you enter the responses.

Similarly, the LINK command lets you specify some data either in the
indirect file or from the console terminal. The following example contains
the response to the TRANSFER prompt.

LINKATRANSFER MYPROG QDY
0.0nT

You can specify the same information interactively, as this example shows:

LINKATRANSFER MY FPROG QDT
G

The “C informs the system that the response to the prompt is to be entered
at the terminal. Execution of the indirect file pauses until you enter your
response.

You can specify overlays to the LINK command by either of these two meth-
ods. The following indirect file links an overlaid program consisting of a root
module and four overlay modules that reside in two overlay segments.

LINKAFROMPT ROOY
OUR1L/031
OUR2A/13
OVRZAD22
OVRA/03277

Note in the above example that two slashes (/) terminate the module list.
You can also enter all or part of the overlay information interactively, as
this example shows:

LENK/FROMET ROOT
OVRL/08 )

e
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The ~C informs the system that more overlay information is to be entered P
from the terminal. Execution of the indirect file pauses when the system B
requires the information. Respond to the asterisk prompt by entering the

overlay information. Terminate the last overlay line with two slashes (//).

Execution of the indirect file then proceeds. Chapter 11 describes the LINK

program and explains how to use overlays.

If you need to link more than six modules, you can specify the extra modules
on the next line in the indirect file, as this example shows:

LINK/FROMPFT FILLsFIL2yFIL3yFILAyFILSGyFILS
FIL7»FIL.8//

Or, you can enter the extra modules from the terminal:

LINK/ZFROMFET FILLsFIL2yFILEsFILAyFILGyFILS
G

Execution of the indirect file pauses until you enter the remaining module -~
names. Remember to follow the last name with two slashes (//).

You can include comments in an indirect file to help you document your
work. These comments do not print on the console terminal when the
indirect file executes. You begin each line of comment with an exclamation
point (!). The system ignores any characters it finds between the exclama-
tion point and the end of the current line. The following example shows an
indirect file that contains comments.

-
PINDIRECT FILE
LPRINT DATE
IFRINT TIME
LOKGRAK 1SAVE L MAC FILES
ICALL ANOTHER INDIRECT FILE
HLIST DIRECTORY OF DK3
NOTE
You cannot place in indirect files responses to prompts that
result in destruction of data. For example, you cannot use
the INITIALIZE command followed by a Y on the following
line in an indirect file. Commands like INITIALIZE and
DELETE require responses that you must enter at the ter-
minal. (You can avoid the need for a response by using the
/NOQUERY option.)
4.3.2 Executing Indirect Files
You can execute indirect files under the SJ monitor, or in the background
area under the FB or XM monitor. -
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To execute an indirect file, specify a command string according to the follow-
ing syntax:

@filespec

where:
@ is the monitor command that indicates an indirect file

filespec represents the name and file type of the indirect file, as
well as the device on which it is stored. The default file
type is .COM

If you omit the device specification, DK: is assumed. If you specify any other
block-replaceable device, the monitor automatically loads the handler for
that device. It is conventional to type the indirect file command directly in
response to the monitor’s prompt, as this example shows:

LEATNDCT

However, you can place the indirect command anywhere in a keyboard mon-
itor command string, as long as it is the last element in the string, not
including comments. For example:

SOELETE/NOQUERY @INDCTICOMMENTS

This is a valid command string. The first line of the file should contain the
list of files to be deleted. In the example above, assume the first line of the
indirect file is:

% BAK
This is the command that will actually execute:
DELETE/NOQUEFRY ., BOK

Check your indirect file carefully for errors before you execute it. When the
monitor or any program that has control of the system encounters an illegal
command line, or if an execution error of any kind occurs, that particular
line does not execute properly. Execution of the indirect file does proceed,
however, until any program that may be running relinquishes control to the
monitor. Be careful of this if you run a system utility program in an indirect
file, as this example shows:

ROFLE

XL 3% o K IX 3o %
NXOI K MAL/D

“f

FRENT DX 8K, ST

If device DX1: becomes full before all the files from DXO0: are copied to it, the
second line of the indirect file does not execute completely. Execution then
passes to the next line and the system deletes all MACRO files from DXO:.
The "C returns control to the monitor, which aborts the rest of the indirect
file. This example shows that it is possible to destroy files accidentally
because of the way indirect files execute. To be safe, use only keyboard mon-

Keyboard Commands 4-13



itor commands in an indirect file. This way the monitor regains control after -
each operation and can abort the indirect file as soon as it detects an error. A T
better way to perform the same operations as the indirect file shown above is

as follows:

You can use the SET ERROR command, described in Section 4.4, to define
the severity of error that causes an indirect file to stop executing.

Normally, as each line of an indirect file executes, it echoes on the console
terminal so that you can observe the progress of the job. However, you can
use the SET TT QUIET command, described in Section 4.4, to suppress this
printout. In this case, only the prompting messages, if any, print. You can
stop execution of an indirect file at any time by typing two CTRL/C charac-
ters. Control returns to the monitor and you can enter a new command. You -,
can also abort the indirect file by typing a single CTRL/C in response to a
query or prompt. If you use an indirect file to execute a MACRO program,
read the appropriate section in the RT-11 Programmer’s Reference Manual
to learn about certain restrictions on using the .EXIT call with indirect files.

You can call another indirect file from within an indirect file. This procedure

is called nesting. Restrict nesting to three levels of indirect files (see the

RT-11 Installation and System Generation Guide for details on selecting the

indirect file nesting depth). The following example shows two-level nesting. -,
Assume a programmer types this command at the console terminal in

response to the monitor’s prompt:

CFITRST

The file FIRST.COM contains these lines:

DELETE/NOQUERY X .MAC

When this file executes it calls another indirect file, SECOND.COM, which
contains this line:

MACKRO/CROSSREFERENCE A+B4+C/LIST

When file SECOND.COM finishes executing, control returns to file
FIRST.COM, at the line following the indirect file specification.
FIRST.COM then prints the contents of the file C.LST on the line printer,

followed by a directory listing of device DK:. Then control returns to the
monitor at the console terminal.
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4.3.3 Startup Indirect Files

Section 3.1 introduced the startup indirect command files: STARTS.COM
(for SJ), STARTF.COM (for FB), and STARTX.COM (for XM). Each monitor
automatically invokes its own indirect command file when you bootstrap the
system, and you can modify these files to perform standard system con-
figurations. Since many of the system parameters are reset by a bootstrap
operation (see the SET command, Section 4.4), you should use the startup
indirect files to set the system parameters you normally use. For example, if
you use the FB monitor and have a visual display console terminal that sup-
ports hardware tabs, add the SET TT: SCOPE and SET TT: TAB commands
to the file STARTF.COM. You could also include a SET TT: QUIET com-
mand at the beginning of STARTF.COM and a SET TT: NOQUIET com-
mand at the end to suppress extra type-out at bootstrap time. If you have a
list of commands that you need to execute, regardless of the monitor you
bootstrap, include these commands in a separate indirect file, such as COM-
MON.COM, and invoke this file from all three startup indirect files. The fol-
lowing example shows a typical STARTF.COM file.

SET O TT:  QUIET TTURN OFF TTY FRINTING

SET  TT:  SCOPE

SET  TT? TAK

RCOMMON TRPERFORM COMMON OFERATIONS

SET  TT:  NOQUIET PTURN ON TTY FRINTING

If you use BATCH frequently, use a startup indirect file to assign devices
and load handlers. You can also use the startup indirect files to run your
own programs, set the date, or do other housekeeping chores.

4.4 Keyboard Monitor Commands

The keyboard monitor commands are your means of communicating with
the system and controlling the monitor. This section lists the keyboard mon-
itor commands in alphabetical order. Each command description includes
the command syntax, a table of valid options, and some sample command
lines, as well as a general discussion of how to use the command.

You can type almost all the commands to any of the three monitors. The
exceptions are FRUN, SRUN, SUSPEND, and RESUME. These are not
valid for the SJ monitor because they apply to foreground programs.

Any reference to the background program applies also to the program run-
ning under the SJ monitor. Any reference to FB operation also applies to the
XM operation.

NOTE

Unless noted otherwise, all numeric values you supply to
keyboard commands should be in decimal.
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If you make a mistake in a command line, or if the system cannot perform ~
the action you request, an error message prints on your terminal. The error -
message indicates which error occurred; see the RT—11 System Message

Manual for a more complete description of the error and for the recom-

mended action to take. The error message also indicates which system util-

ity program detected the error. For example, if your keyboard monitor

command line contains a syntax error, the keyboard monitor prints an error

message. If the utility program the keyboard monitor invokes cannot exe-

cute a command, that utility prints the error message.

RT-11 permits you to remove some of the monitor commands at system gen-
eration time. If you type a command that is not part of your system, the sys-
tem prints an error message.
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APL

The APL command invokes the APL interpreter.

APL

Because APL has its own command language, the APL command accepts no
options and no file specifications. For information on using the APL inter-
preter, see the APL—11 Programmer’s Reference Manual.
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ASSIGN

The ASSIGN command associates the logical name you specify with a phys-
ical device.

ASSIGN physical-device-name logical-device-name

In the command syntax illustrated above, physical-device-name represents
the RT-11 standard permanent name that refers to a particular device that
is installed on your system. Table 3—1 contains a list of these names. The
term logical-device-name represents an alphanumeric name, from one to
three characters long, that you assign to a particular device. Note that you
can not use spaces or tabs in the logical device name. If you type ASSIGN,
followed by a carriage return, the system prompts: Physical device name?. If
you follow the physical device name with a carriage return, the system
prompts: Logical device name?.

If the logical device name you supply is already associated with a physical
device, the system disassociates the logical name from that physical device
and assigns it to the current device. You can assign only one logical name
with each ASSIGN command, but you can use several ASSIGN commands
to assign different logical names to the same device. You can also use the
ASSIGN command to assign FORTRAN logical units to physical devices
(see the RT-11/RSTS/E FORTRAN 1V User’s Guide).

The ASSIGN command simplifies programming. When you write a pro-
gram, for example, you can request input from a device called INP: and
direct output to a device called OUT:. When you are ready to execute the
program, you can assign those logical names to the physical devices you
need to use for that job. The ASSIGN command is especially helpful when a
program refers to a device that is not available on a certain system; the
ASSIGN command allows you to direct input and ouput to an available -
device. :

Note that BA and SY are always invalid as logical device names.

The following command, for example, causes data that you write to device
LST: to print on the line printer.

JABSTON LIPS LET?

If your program attempts to access a device by using a logical name (such as
LST:) and you do not issue an appropriate ASSIGN command, an error
occurs in the program.

The following command redirects printer output to the terminal.
JASSIGN TTS LFS

The command shown above illustrates how you can run a program that spe- A
cifically references LP: without using a line printer. =
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The next command redefines the default file device.

SASGTON RK1S DK

If you supply a file specification and omit the device name, it now defaults to
RK1:. Note that this does not affect the default system device, SY:.

The last example is typical for a system that uses a dual-drive diskette
device. Several users can share the same system software on DXO0: and
maintain their own data files on diskettes that they run in drive 1. When
you use the following command, references to files without an explicit device
name automatically access DX1:.

SABGTGEN Il DR

Use the SHOW command to display logical device name assignments on the
terminal.

Keyboard Commands 4-19



B -,

The B (Base) command sets a relocation base. To obtain the address of the
location to be referenced in a subsequent Examine or Deposit command, the
system adds this relocation base to the address you specify.

B[ adaress |

In the command syntax shown above, address represents an octal address
that the system uses as a base address for subsequent Examine and Deposit
commands. If the address you supply is an odd number, the system decreases
it by one to make the address even. Note that if you do not specify an
address, this command sets the base to zero. i -~

Use the B command when using the Examine and Deposit commands to ref-
erence linked modules that you have loaded into memory with the GET com-
mand. (Note that the Base command has no effect on program execution.)
The system adds the current base address to the value you supply in an
Examine or Deposit command. You can set the current base address to the
address where a particular module is loaded. Then you can use the reloca-
table addresses printed in the assembler, compiler, or map listing of that
module to reference locations within the module.

The following command sets the base to 0.
4 1:{
The next two commands both set the base to 1000.

LBOL000
SJROLO01
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BASIC

The BASIC command invokes the BASIC language interpreter.

BASIC

Because BASIC has its own command language, the BASIC command
accepts no options and no file specifications. For information on using the
BASIC interpreter, see the BASIC—-11 Language Reference Manual.
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BOOT -

The BOOT command directs a new monitor to take control of the system. It
can also read into memory a new copy of the monitor that is currently con-
trolling the system.

IWAIT

BOOT [IFOREIGN] filespec

In the command syntax illustrated above, filespec represents the device or
monitor file to be bootstrapped. If you omit filespec, the system prompts you
with Device or file?. The BOOT command can perform either of two oper-
ations: (1) a hardware bootstrap of a specific device, or (2) a direct bootstrap
of a particular monitor file that does not use the bootstrap blocks on the
device. When you bootstrap a volume, make sure that the appropriate device
handler is present on that volume. 5 -

To perform a hardware bootstrap, specify only a device name in the com-
mand line. The following devices are valid for this operation:

DTO0:-DT7: DX0:-DX1:
RKO:-RKT: PDO0:-PD1:

RF: DDO0:-DD1:

SY: DLO0:-DL3:

DK: DYO0:-DY1: -~
DPO:-DP7: DMO:-DM7: =
DS0:-DS7:

You can also boot any of the above storage volumes by specifying its logical
name, if assigned (see the ASSIGN command). The hardware bootstrap
operation gives control of the system to the monitor whose bootstrap is writ-
ten on the device. (You can change this monitor by using the COPY/BOOT
command.) This example bootstraps the single-job monitor, RT11SJ, whose
bootstrap information is written on device DK:. -

SROOT IS
RY=1184  VO4,00

To bootstrap a particular monitor file, specify that file name and the device
on which it is stored, if necessary, in the command line. SY: is the default
device, and .SYS is the default file type.

You can use the BOOT command to alternate between the single-job and
foreground/background monitors. When you use the BOOT command to
change monitors you do not have to reenter the date and time. The system
clock, however, may lose a few seconds during a reboot. The next example
bootstraps the foreground/background monitor on device SY:, which is cur-

rently RKO:.
JROOT RTLIFE
RT-11FR V04,00
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BOOT
NOTE

If you are running a foreground or system job that is sending
I/O to the system volume, using the BOOT command may
cause your system to hang. You should terminate such a job in
the foreground before using the BOOT command.

/FOREIGN Use this option to boot a pre-version 4 volume or a non-RT-11
system. You may not specify a file name with /FOREIGN. The /FOREIGN
option does not preserve the date or time.

/WAIT The /WAIT option is useful if you have a single-disk system. When
you use this option, the system initiates the BOOT procedure but then pauses
and ‘waits for you to mount the volume you want to bootstrap. When the
system pauses, it prints Mount input volume in <device>; Continue? at the
terminal, where <device> represents the device into which you mount the

volume. Mount the volume you want to bootstrap, then type Y followed by a
carriage return.

The following sample command line boots an RK05 disk:

SROOT/WATT RKO:
Mourct. dreut volume ir RKO:3 Continue® Y
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CLOSE

The CLOSE command closes and makes permanent all output files that are
currently open in the background job.

CLOSE

The CLOSE command accepts no options or arguments.

You can use the CLOSE command to make tentative open files permanent;

otherwise, they do not appear in a normal directory listing and the space

associated with the files is available for reuse. The CLOSE command is par-

ticularly useful after you type a CTRL/C to abort a background job. You can

also use it after an unexpected program termination to preserve any new -,
files that were being used by the terminated program. Note that the CLOSE
command has no effect on a foreground job and that you cannot use CLOSE

on files opened on magnetic tape or cassette.

The CLOSE command does not work if your program defines new input or
output channels (with the .CDFN programmed request). Because CTRL/C or
.EXIT resets channel definitions, the CLOSE command has no effect on
channels it does not recognize.

The following example shows how the CLOSE command makes temporary -
files permanent.
vROFROG
¢ e
¢ CLOSE
-
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COMPILE

The COMPILE command invokes the appropriate language processor to
assemble or compile the files you specify.

—

COMPILE JLIST [:filespec] JALLOCATE:sizz| filespec [~ ILIBRARY
/[NO] OBJECT [:filespec] [[ALLOCATE:size} IPASS:1

[ /DiBOL

IALPHABETIZE
ICROSSREFERENCE
IONDEBUG
/INO] WARNINGS
IFORTRAN
ICODE:type T
IDIAGNOSE
IEXTEND
/HEADER
4
{INO] LINENUMBERS
IONDEBUG
{[NO] OPTIMIZE [:type]
/RECORD:length
ISHOW [:value]
ISTATISTICS
/[NO] SWAP
{UNITS:n
/[NO] VECTORS
L /IWARNINGS
IMACRO

[ ICROSSREFERENCE [:typel . . .:typell j|

IDISABLE:value [. . .:value]
IENABLE:value [. . .:value)
/[INO] SHOW:value

In the command line shown above, filespecs represents one or more files to be
included in the assembly or compilation. The default file types for the output
files are .LST for listing files and .OBJ for object files. The defaults for input
files depend on the particular language processor involved and include
.MAC for MACRO files, .FOR for FORTRAN files, and .DBL for DIBOL files.

To compile (or assemble) multiple source files into a single object file, sepa-
rate the files by plus (+) signs in the command line. Unless you specify oth-
erwise, the system creates an object file with the same name as the first
input file and gives it an .OBJ file type. To compile multiple files in inde-
pendent compilations, separate the files by commas (,) in the command line.
This generates a corresponding object file for each set of input files. You can
combine up to six files for a compilation producing a single object file.

Language options are position-dependent — that is, they have different
meanings depending on where you place them in the command line. Options
that qualify a command name apply across the entire command string.
Options that follow a file specification apply only to the file (or group of files
separated by plus signs) that they follow in the command string.

You can specify the entire COMPILE command as one line, or you can rely
on the system to prompt you for information. The COMPILE command
prompt is Files?.
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COMPILE

There are three ways to establish which language processor the COMPILE
command invokes. - hﬁ

1. Specify a language-name option, such as /MACRO, which invokes the
MACRO assembler.

2. Omit the language-name option and explicitly specify the file type for
the source files. The COMPILE command then invokes the language
processor that corresponds to that file type. Specifying the file
SOURCE.MAUC, for example, invokes the MACRO assembler.

3. Let the system choose a file type of . MAC, .DBL, or .FOR for the source
file you name. To do this, the handler for the device you specify must be
loaded. If you specify DX1:A and the DX handler is loaded, the system
searches for source files A.MAC and A.DBL, in that order. If it finds one
of these files, the system invokes the corresponding language processor.
If it cannot find one of these files, or if the device handler associated with
the input file is not resident, the system assumes a file type of . FOR and -~
invokes the FORTRAN compiler. '

If the language processor selected as a result of one of the procedures
described above is not on the system device (SY:), the system issues an error
message.

The following sections explain the options you can use with the COMPILE
command.

/ALLOCATE:size Use this option with /LIST or /OBJECT to reserve @*
space on the device for the output file. The argument size represents the

number of blocks of space to allocate. The meaningful range for this value is

from 1 to 32767. A value of —1 is a special case that creates the largest file

possible on the device.

/ALPHABETIZE Use this option with /DIBOL to alphabetize the entries
in the symbol table listing. This is useful for program maintenance and
debugging.

/CODE:type Use this option with /FORTRAN to produce object code that
is designed for a particular hardware configuration. The argument type rep-
resents a three-letter abbreviation for the type of code to produce. The legal
values are: EAE, EIS, FIS, and THR. See the RT—-11/RSTS/E FORTRAN IV
User’s Guide for a complete description of the types of code and their
function.

/CROSSREFERENCEI[:typel...:typell Use this option with /MACRO or
/DIBOL to generate a symbol cross-reference section in the listing. This
information is useful for program maintenance and debugging. Note that
the system does not generate a listing by default. You must also specify
/LIST in the command line to get a cross-reference listing.

With /MACRO, this option takes an optional argument. The argument Zype

represents a one-character code that indicates which sections of the cross-

reference listing the assembler should include. See the MACRO command in o
this chapter for a summary of valid arguments and their meaning.
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/DIAGNOSE Use this optionn with/[FORTRAN to help analyze an internal
compiler error. DIAGNOSE expands the crash dump information to include
internal compiler tables and buffers. Submit the diagnostic printout to
DIGITAL with an SPR form. The information in the listing can help the
DIGITAL programmers locate the compiler error and correct it.

/DIBOL " This option invokes the DIBOL language processor to compile the
associated files.

/DISABLE:valuel...:.value] Use this option with /MACRO to specify a
.DSABL directive. See the MACRO command in this chapter for a summary
of the arguments and their meaning. See the PDP-11 MACRO Language
Reference Manual for a description of the directive and a list of all legal
values.

/ENABLE:valuel...:.value] Use this option with /MACRO to specify an
.ENABL directive. See the MACRO command in this chapter for a summary
of the arguments and their meaning. See the PDP-11 MACRO Language
Reference Manual for a description of the directive and a list of all legal
values.

/EXTEND Use this option with /FORTRAN to change the right margin
for source input lines from column 72 to column 80.

/FORTRAN This option invokes the FORTRAN language processor to
compile the associated files.

/HEADER Use this option with /FORTRAN to include in the printout a
list of options that are currently in effect.

/T4 Use this option with /FORTRAN to allocate two words for the default
integer data type (FORTRAN uses only one-word integers) so that it takes
the same physical space as real variables.

/LIBRARY Use this option with /MACRO to‘identify a macro library file;
use it only after a library file specification in the command line. The
MACRO assembler looks first to any MACRO libraries you specify before
going to the default system macro library, SYSMAC.SML, to satisfy refer-
ences (made with the MCALL directive) from MACRO programs. In the
example below, the two files A.FOR and B.FOR are compiled together, pro-
ducing B.OBJ and B.LST. The MACRO assembler assembles C.MAC, satis-
fying .MCALL references from MYLIB.MAC and SYSMAC.SML. It
produces C.OBJ and C.LST.

CCOMPILE A+B/LIST/ORJECT s MYLTR/LITERARYHC o MAC/L IST/ORJECT

/LINENUMBERS Use this option with /DIBOL or /FORTRAN to include
internal sequence numbers in the executable program. These numbers are
especially useful in debugging programs. This is the default operation.

/NOLINENUMBERS Use this option with /DIBOL or /FORTRAN to sup-
press the generation of internal sequence numbers in the executable pro-
gram. This produces a smaller program and optimizes execution speed. Use
this option to compile only those programs that are already debugged; other-
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wise the line numbers in DIBOL or FORTRAN error messages are difficult -~
to interpret.

/LIST[:filespec] You must specify this option to produce a compilation or
assembly listing. The /LIST option has different meanings depending on its
position in the command line.

If you specify /LIST without a file specification in the list of options that
immediately follows the command name, the system generates a listing that
prints on the line printer. If you follow /LIST with a device name, the system
creates a listing file on that device. If the device is a file-structured device,
the system stores the listing file on that device, assigning it the first input
file name and a .LST file type. The following command produces a listing on
the terminal:

JCOMPILEZLISTITTE  AWFOR

The next command creates a listing file called A.LST on RK3:.

,4!!5
JCOMPILE/LISTIRK3 AMAC
If the /LIST option contains a name and file type to override the default of
.LST, the system generates a listing file with that name. The following com-
mand, for example, compiles A.FOR and B.FOR together, producing files
A.OBJ and FILE1.OUT on device DK:.
SOOMPILE/ZFORTRANLTSTSFTLEL, QUT A+E

Another way to specify /LIST is to type it after the file specification to which
it applies. To produce a listing file with the same name as a particular input
file, you can use a command similar to this one:

SCOMPTLE/ZDTROL G+RALTETIRRKEL

The command shown above compiles A.DBL and B.DBL together, producing

files DK:A.OBJ and RK3:B.LST. If you specify a file name on a /LIST option

following a file specification in the command line, it has the same meaning

as when it follows the command. The following two commands have the -~
same results:

JCOMPILE/MACRD AZLLIST IR
SCOMPILE/MACROZLISTIR A

Both the commands shown above generate as output files A.OBJ and B.LL.ST
on device DK:. ‘

Remember that file options apply only to the file (or group of files that are
separated by plus signs) they follow in the command string. For example:

SCOMPTLE AMAC/LISTy B FOR

This command compiles A.MAC, producing A.OBJ and A.LST on DK:. It
also compiles B.FOR, producing B.OBJ on DK:. However, it does not pro-
duce any listing file for the compilation of B.FOR. -
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COMPILE

/MACRO This option invokes the MACRO assembler to assemble the
associated files.

/OBJECT(:filespec] Use this option to specify a file name or device for the
object file. Because the COMPILE command creates object files by default,
the following two commands have the same meaning:

» COMPTLEZFORTRAN &

» COMPTLEAFORTRON/QRHIECT &

Both commands compile A.FOR and produce A.OBJ as output. The
/OBJECT option functions like the /LIST option; it can be either a command
or a file qualifier.

As a command option, /OBJECT applies across the entire command string.
The following command, for example, assembles A. MAC and B.MAC sepa-
rately, creating object files A.OBJ and B.OBJ on RK1..

JCOMPTLEZOBJECTIRKL: (AR . MAC

Use /OBJECT as a file option to create an object file with a specific name or
destination. The following command compiles A.DBL and B.DBL together,
creating files B.LST and B.OBJ. .

LOOMPILE/DIROL A+B/LIST/ZORJIECT

/NOOBJECT Use this option to suppress creation of an object file. As a
command option, /NOOBJECT suppresses all object files; as a file option, it
suppresses only the object file produced by the related input files. In this
command, for example, the system compiles A.FOR and B.FOR together,
producing files A.OBJ and B.LST. It also compiles C.DBL and produces
C.LST, but it does not produce C.OBdJ.

 COMPTLE AJORYEFORZLIST» O DRL/NODRJIECT/LTET

/ONDEBUG Use this option with /DIBOL to include a symbol table in the
object file. You can then use a debugging program to find and correct errors
in the object file.

Use /ONDEBUG with FORTRAN to include debug lines (those that have a
D in column 1) in the compilation. You do not, therefore, have to edit the file
to include these lines in the compilation or to logically remove them. This
option means that you can include messages, flags, and conditional branches
to help you trace program execution and find errors.

/OPTIMIZE[:type] Use this option with /FORTRAN to enable certain
options that optimize object code for various conditions. The argument type
represents the three-letter code for the type of optimization to enable. Table

4—4 summarizes the codes and their meaning. This option is not available in
version 2.5 of the FORTRAN compiler.

/INOOPTIMIZE|:typel Use this option with /FORTRAN to disable certain
options that optimize object code for various conditions. The argument zype
represents the three-letter code for the type of optimization to disable. Table
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4-4 summarizes the codes and their meaning. This option is not available in -
version 2.5 of the FORTRAN compiler. £5F

/PASS:1 Use this option with /MACRO on a prefix macro file to process
that file during pass 1 of the assembly only. Using this option means that
you can assemble a source program together with a prefix file that contains
only macro definitions, because these definitions do not need to be redefined
in pass 2 of the assembly. The following command assembles a prefix file and
a source file together, producing files PROG1.0BJ and PROG1.LST.

» COMPELE/MACRO PREFIX/ZFAGSLHFROGL/ZLISTZORIECT

/RECORD:length Use this option with /FORTRAN to override the
default record length of 132 characters for ASCII sequential formatted input
and output. The meaningful range for the argument length is from 4 to 4095.

/SHOW:value Use this option with /FORTRAN to control FORTRAN list-
ing format. The argument value represents a code that indicates which list-
ings the compiler is to produce. Table 4-5 summarizes the codes and their
meaning.

Use this option with /MACRO to specify any MACRO .LIST directive. Table
4-12 summarizes the valid arguments and their meaning. The PDP-11
MACRO Language Reference Manual explains how to use these directives.

/INOSHOW:value Use this option with MACRO to specify any MACRO
NLIST directive. Table 4-12 summarizes the valid arguments and their
meaning. The PDP-11 MACRO Language Reference Manual explains how
to use these directives.

/STATISTICS Use this option with /FORTRAN to include compilation
statistics in the listing, such as amount of memory used, amount of time
elapsed, and length of the symbol table.

/ISWAP Use this option with /FORTRAN to permit the USR (User Service
Routine) to swap over the FORTRAN program in memory. This is the
default operation. -~

INOSWAP Use this option with /FORTRAN to keep the USR resident
during execution of a FORTRAN program. This may be necessary if the
FORTRAN program uses some of the RT-11 system subroutine calls (see
the RT—11 Programmer’s Reference Manual). If the program frequently
updates or creates a large number of different files, making the USR resi-
dent can improve program execution. However, the cost for making the USR
resident is 2K words of memory.

/UNITS:n Use this option with FORTRAN to overridé the default number
of logical units (6) to be open at one time. The maximum value you can spec-
ify for n is 16.

/VECTORS This option directs FORTRAN to use tables to access multi-
dimensional arrays. This is the default mode of operation.
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/NOVECTORS This option directs FORTRAN to use multiplication oper-
ations to access multidimensional arrays.

/WARNINGS Use this option to include warning messages in DIBOL or
FORTRAN compiler diagnostic error messages. These messages call certain

conditions to your attention but do not interfere with the compilation. This
is the default operation for DIBOL.

/INOWARNINGS Use this option with /DIBOL or /FORTRAN to suppress
warning messages during compilation. These messages are for your infor-

mation only; they do not affect the compilation. This is the default operation
for FORTRAN.
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The COPY command performs a variety of file transfer and maintenance
operations.

l /DEVICE {/VERIFY] IPOSITION:n /INTERCHANGE[:size]
IFILES ITOPS {POSITION:n
ISTART:n

_IBOOT: | ] i t-filespecs[( /DOS JOWNER:[nnn,nnn e'out ut-filespec | (/ALLOCATE:size
coPY ’» el |npu| ° /INTEI(RCHANGE["n ! . P ’ HIDOS

IEND:n
IASCII ISTART:n
[ IBINARY
NIMAGE
/CONCATENATE
IEXCLUDE
/IGNORE
/[NO] LOG
INEWFILES
/PACKED
/PREDELETE
{INO] QUERY
fINO] REPLACE
ISETDATE
ISLOWLY M
ISYSTEM
IWAIT

The COPY command transfers:

® one file to another file

® a number of files to a single file by concatenation
e the contents of a device to another device

® the contents of a bootstrap to a device

¢ the contents of a device to a file and vice versa

In the command syntax shown above, input-filespecs represents the data to

copy. The input-filespec can be a device name, if you use the /DEVICE -
option. Otherwise, you can specify as many as six files for input. OQutput- -7
filespec represents the device or file to receive the data. You can specify only

one output device or file.

Normally, commas separate the input files if you specify more than one.
However, you can separate them by plus (+) signs if you want to combine
them, as the following example shows:

LCOPY AFORERFOR C.FOR

This command combines DK:A.FOR with DK:B.FOR and stores the results
in DK:C.FOR.

Note that because of the file protection feature, you cannot execute any
COPY operations that result in the deletion of a protected file. For example,
you cannot copy a file from one volume to another if a protected file of the
same name already exists on the output volume. -~
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You can use wildcards in the input or output file specification of the com-
mand. However, the output file specification cannot contain embedded wild-
cards. Note that for all operations except CONCATENATE, if you use a
wildcard in the input file specification, the corresponding output file name or
file type must be an asterisk (*). This example uses wildcards correctly:

LCOPY AR MAC X, RAK

In the CONCATENATE operation, the output specification must represent
a single file. Therefore, no wildcards are allowed.

You can enter the COPY command as one line, or you can rely on the system
to prompt you for informaticn. If you type COPY followed by a carriage
return, the system prompts From?. If you type the input specification fol-
lowed by a carriage return, the system prompts T'0?.

The system has a special way of handling system (.SYS) files and files that
cover bad blocks (.BAD files). The system requires you to use the /SYSTEM
option when you need to copy system files. You cannot copy system files sim-
ply by placing wildcards in file specifications. To copy a .BAD file, you must
specify it by explicitly giving its file name and file type. Since .BAD files
cover bad blocks on a device, you usually do not need to copy, delete, or oth-
erwise manipulate these files. You can copy protected files (see RENAME),
but you cannot copy the protection status of a protected file (except with the
COPY/DEVICE command).

NOTE

If you transfer files to a storage volume that has never been
initialized with RT-11, a system failure may result.

The following sections describe the COPY command options and include
command examples. '

/ALLOCATE:size Use this option after the output file specification to
reserve space on the device for the output file. The argument size represents
the number of blocks of space to allocate. The meaningful range for this
value is from 1 to 32767. A value of -1 is a special case that creates the larg-
est file possible on the device.

/ASCII This option copies files in ASCII mode, ignoring and eliminating
nulls and rubout characters. 1t converts data to the ASCII 7-bit format and
treats CTRL/Z (32 octal) as the logical end-of-file on input. Files that consist
of ASCII-format data include source files you create with the editor, map
files, and list files. The following example copies'-a FORTRAN source pro-
gram from DXO0: to DX1:, giving it a new name, and reserving 50 blocks of
space for it.

/BINARY Use this option to copy formatted binary files, such as .OBdJ files
produced by the assembler or the FORTRAN compiler, and .LDA files pro-
duced by the linker. The system verifies checksums and prints a warning if a
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checksum error occurs. If this happens, the copy operation does not com-
plete. The following command copies a binary file from DK: to a diskette. = "'!.l!r

SCOPYZBINARY ANALYZ . OBJ TIX1L X, X

Note that you cannot copy library files with the /BINARY option because a
checksum error occurs. Copy them in image mode, or when you are creating
a bootable RX01 system while the current system is on an RX02.

/BOOT[:val] This option copies bootstrap information from a monitor and

handler files to blocks 0 and 2 through 5 of a random-access volume, permit-

ting you to use that volume as a system volume. The optional argument val

represents a two-letter target system device name that you use when you

are creating a bootable PDT system volume on a PDP-11, and vice versa.

You can also use this notation to create a bootable RX01 system while the

current system is on an RX02 diskette. Note that you cannot combine

/BOOT with any other option, and that your input and output volume must

be the same. Also note that you can name your monitor file any name you -
wish. When you perform this operation, you must have the correct device
handler to go with the volume. For example, to create a bootable RK05 disk,

you must have the handler file RK.SYS on that RK05.

To create a bootable system volume, follow the procedure below:

1. Imnitialize the volume, using the keyboard monitor command
INITIALIZE. (Note that if the volume is an RK06/07 or an RL01/02, you
should also use the /REPLACE option.)

2. Copy files onto the volume, using the COPY/SYSTEM command.
3. Write the monitor bootstrap onto the volume, using COPY/BOOT.

The following example creates a system diskette.

SINITIALTZE NXL2
DX1L$/Treitiaglized Are wou sure®™ Y

SOCOPFYZGYSTEM DXOIdk ok DXLk X A
Files o 2id 3 ‘
NXOIRTLLISSSYS bo INLIRTLLS.), 5YE

DXOINT .

NXOINX . 5YH

IXOITT,6YS
IXOLLF L Y6

DXLETT
[

OXOINIR . BAY Lo IDCLSTEF
OXOLNUF . SAY Lo KL R DUE g
IXOLARC . MAC 3 TG 2 AR 21

NXOAAF « MAC
NXOICT . HYH

HXOQ IR  SAY
NXOIMT . HYH
X0 MM 6Y8H
OXOSCOME. DAY

DXOIRTLLFEHYS Lo I

LCOPY/ZROOT DXLIRTLIFR.SYS OXLG
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The device names you can use for the optional argument val are PD, DD, DX,
and DY. The following example creates a bootable system diskette for a PDT
while the current system is on a PDP-11:

SCOPYZROOTIFD NXOIRTLILSJ.EYE  NXO3

The following example creates a bootable system diskette for a PDP-11 while
the current system is on a PDT-11/150:

SCORY/ZROOTX POLIRTLLSS.EYS PO

Note that the monitor file cannot reside on a block that contains a bad sector
error (BSE) if you are doing bad block replacement. If this condition occurs, a
boot error results when you bootstrap the system. In this case, move the
monitor so that it does not reside on a block with a BSE error.

/CONCATENATE Use this option to combine several input files into a
single output file. This option is particularly useful to combine several object
modules into a single file for use by the linker or librarian. The following
command combines all the .FOR files on DX1: into a file called MERGE.FOR
on DXO0:

LCOFY/ZCONCATENATE OX1 Ok FOR OXO SMERGE  FOR
Files coried?

DX1IAFOR o DXOIMERGE . FOR

DXL R FOR Lo DXOIME (W1

DXLICFOR Lo DXOIMERGE FOR

Wildcards are illegal in the output file specification.

/DEVICE This option copies block for block the image of one device to
another, and copies all data from one disk to another without changing the file
structure or the location of the files on the device. This is convenient because
the bootstrap blocks also remain unchanged. You can copy disks that are not
in RT-11 format if they have no bad blocks. When copying RT-11 disks, you
can ensure the integrity of the results by making sure the disk being copied
contains no bad blocks. If the system encounters a bad block during the
COPY/DEVICE operation it prints an error message. When copying any disk
using COPY/DEVICE, make sure the output device contains no bad blocks
because this operation will write over bad blocks on the output device.

If one device is smaller than the other, the system copies only as many blocks
as the smaller device contains. For example, if you copy a large volume to a
smaller one, you copy the entire directory of the input volume, but not every
file in the input volume. It is possible to copy blocks between disk and mag-
tape, even though magtape is not a random-access device. The data is stored
on tape formatted in 1K-word blocks. Because magtape is not file-structured,
there is room for only one disk image on a magtape. The following command
copies an image of DXO0: to DX1.:.

CSCOPYZREVICE DX0$ DXl
NX1:/Comws  Are wou sure? Y

Respond to the query message by typing Y and a carriage return. Any re-
sponse not beginning with Y cancels the command and the COPY operation
does not proceed.
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NOTE P

The COPY command does not copy track 0 of diskettes.
However, this restriction has no impact on any copy oper-
ations if your diskette was supplied by DIGITAL.

/MOS Use this option to transfer files between RSTS/E or DOS-11 format
and RT-11 format. The option must appear in the command line after the
file to which it applies. Valid input devices are DECtape and RK05; the only
valid output device is DECtape. The only other options allowed with /DOS
are /ASCII, /BINARY, /IMAGE, and /OWNER:[nnn,nnn]. The following
command transfers a BASIC source file from a DOS-11 disk to an RT-11
disk.

LCORY RKEFPROG BAS/DOS/DWNERS L2009 20071 8Y kXK

The next command copies a memory image file from an RT-11 disk to a
RSTS/E format DECtape. N

L CORFY DUMP . SAY DT 3k, X /005

/END:n Use with /START:n and /DEVICE to specify the last block of the
volume you are copying. The /END:n notation must follow the input file
specification. The argument n represents a decimal block number. The fol-
lowing example copies blocks 0 to 500 from RKO: to RK1:, starting at block
501, in a file named ADAM.MAC:

LCOPY REQI/ZSTARTIO/ENDGSO0  RKLEADAOM  MACABTART IEHOL Ag;%

/JEXCLUDE This option copies all the files on a device except the ones you
specify. The following command copies all files from DXO0: to DX1: except
.OBJ and .SAV files.

L CORYZEXCLUDE DX0§ Ok DEJe K SAVY DXLk, X

/FILES Use with /DEVICE to copy a volume to a file on another volume or

vice versa. If you use a magtape or cassette for the input volume, you must -
specify a file name with the input volume. This operation is useful if you )
wish to make several copies of a volume that is on a slow device. You can

copy the volume as a file onto a volume that is on a faster device, and then

proceed to make copies. Note that when you copy a file to a volume, the

bootstrap and directory of the output volume are replaced by the equivalent

blocks of the input file.

The following example copies diskette DXO: to DL1: as file FLOPPY.BAK:
LCORY/ZREVICE/FTLES BX0!  DLLIFLOFPY . BAK

The following example copies file DECTAP.BAK to DDO:
LCOPY/DEVICE/FILES  DECTAF RAK 100!

/IGNORE Use this option to ignore errors during a copy operation.
/IGNORE forces a single-block data transfer, which you can invoke at any -~
other time with the /SLOWLY option. Use /IGNORE if an input error B
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occurred when you tried to perform a normal copy operation. This procedure
can sometimes recover a file that is otherwise unreadable. If there is still an
error, an error message prints on the terminal, but the copy operation con-
tinues. This option is invalid with /DOS, /TOPS, and /INTERCHANGE.

/IMAGE If you enter a command line without an option, or if you use
the /IMAGE option, the copy operation proceeds in image mode. Use this
method to transfer memory image files and any files other than ASCII or for-
matted binary. Note that you cannot transfer memory image files reliably to
or from paper tape, or to the line printer or console terminal. You can image-
copy ASCII and binary data with the following restrictions:

1. For ASCII data, there is no check for nulls.
2. For binary data, there is no checksum consideration.

This command copies a text file to a DECtape for storage:
CCOFY LETTER.TXT DTO %%

The primary advantage to using /IMAGE is that it is faster than /ASCII and
/BINARY.

/INTERCHANGE][:size] This option transfers data in interchange format
between RT-11 block-replaceable devices and interchange diskettes that are
compatible with IBM 3741 format. The option must appear in the command
line after the file to which it applies. If the output file is to be in interchange
format, you can specify the length of each record. The argument size repre-
sents the record length in characters (the default record length is 80 bytes).
The following command transfers the RT-11 file WAIT.MAC from device
DK: to device DX1: in interchange format, giving it the name WAIT.MA. The
record length is set to 128 (decimal) bytes.

SCOFY WATTMAC DXL EX X/ TINTERCHANGE $ 128,

/LOG This option lists on the terminal the names of the files that were cop-
ied by the current command. Normally, the system prints a log only ifthere
is a wildcard in the file specification. If you specify /QUERY, the system
prints the name of each file and asks you for confirmation before the oper-
ation proceeds. In this case, the query messages replace the log, unless you
specifically type /[LOG/QUERY in the command line. The following example
shows a copy command line and the resulting log.

SCOFYZL0OG DXLIFTLE MAC  DXOTFILE MAC
Files corneds
DXL SFTLE . MAC Lo UDXOIFLLE . MAC

/NOLOG This option prevents a list of the files copied from appearing on
the terminal.

/NEWFILES Use this option in the command line if you want to copy only
those files that have the current date. The following example shows a con-
venient way to back up all new files after a session at the computer.
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JOOPY/ZNEWFTLES Xok NOX1Ik.X

Files corieds: %
DK:AFOR to DXLIALFOR
DK B FOR Lo DXLIB.FOR

DR 3G FOR Lo DX1IC.FOR

/OWNER:[hnn,nnn] Use this option with /DOS to represent a DOS-11
user identification code (UIC) for a DOS-11 input device. Note that the
square brackets are part of the UIC; you must type them. The initial default
for the UICis [1,1].

/PACKED This option copies files in DECsystem-10, DOS, or interchange
mode. You can use /PACKED on an input file specification with the /TOPS,
/DOS, or /INTERCHANGE option to transfer files to RT-11 format. This

I option transfers DECsystem-10 files created by MACY11l, MACXI11, or
LNKX11 with the /P option.

/POSITION:n Use this option when you copy files to or from magtape or
cassette. The /POSITION:n option lets you direct the tape operation; you can
move the tape and perform an operation at the point you specify. For all
operations, omitting the argument n has the same effect as setting n equal
to 0 (n is interpreted as a decimal number). Since this option applies to the
device and not to the files, you can specify one /POSITION:n option for the
output file and one for the input files.

For magtape read (copy from tape) operations, the /POSITION:n option
initiates these procedures:

1. IfnisO: o~

The tape rewinds and the handler searches for the file you specify. If you
specify more than one file, the tape rewinds before each search. If the
file specification contains a wildcard, the tape rewinds only once and
then the handler copies all the appropriate files.

2. Ifnisapositive integer:
The handler looks for the file at file sequence number n. If the file it
finds there is the one you specify, the handler copies it. Otherwise, the it
prints an error message. If you use a wildcard in the file specification, -,
the handler goes to file sequence number n and then begins to look for
the appropriate files.

3. Ifnis-1:
The handler starts its search at the current position. Note that if the
current position is not the beginning of the tape, it is possible that the
file you specify will not be found, even though it does exist on the tape.

For magtape write (copy to tape) operations, the /POSITION:n option has
this effect:

1. IfnisO:
The tape rewinds before the handler copies each file. A warning mes-
sage prints on the terminal if the handler finds another file on the tape
with the same name and file type, and the handler does not copy the file.

2. Ifnis a positive integer: : -_n
The handler goes to file sequence number n or to the logical end of tape,
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whichever comes first. Then it enters the file you specify. If you specify
more than one file, or if you use a wildcard in the file specification, the
tape does not rewind before the handler writes each file, and the handler
does not check for duplicate file names. If the handler finds the sequence
number n, it creates a new logical end of tape. If there are any files with
a sequence number greater than n, they are lost.

3. Ifnis-1:
The handler goes to the logical end-of-tape and enters the file you spec-
ify. It does not rewind, and it does not check for duplicate file names.

4. Ifnis-2:
The tape rewinds between each copy operation. The handler enters the
file you specify at logical end-of-tape or at the first occurrence of a dupli-
cate file name (but if the handler enters the file over the duplicate file,
you lose everything after that file).

The handler also has special procedures for handling cassettes. For cassette
read (copy from tape) operations, the /POSITION:n option initiates these
procedures:

1. IfnisO:
The cassette rewinds and the handler searches for the file you specify. If
you specify more than one file, or if you use a wildcard in the file specifi-
cation, the cassette rewinds before each search.

2. Ifnis a positive integer:
The handler starts from the cassette’s present position and searches for
the file you specify. If the handler does not find the file you specify before
it reaches the nth file from its starting position, it reads the nth file.
Note that if the starting position is not the beginning of the tape, it is
possible that the handler will not find the file you specify, even though it
does exist on the tape.

3. Ifnis anegative integer:
The cassette rewinds, then the handler follows the procedure outlined in
step 2 above.

For cassette write (copy to tape) operations, the /POSITION:n has this effect:

1. IfnisO:
The cassette rewinds and the handler writes the file you specify at the
logical end-of-tape. The handler automatically deletes any file it finds
that has the same name and file type as the file you specify.

2. Ifnis a positive integer:
The handler starts from the cassette’s present position and searches n
files ahead, deleting along the way any file it finds that has the same
name and file type as the file you specify. If the handler does not reach
the logical end-of-tape before it reaches the nth file from its starting
position, it enters the file you specify over the nth file and deletes any
files beyond it on the tape. If the handler reaches the logical end-of-tape
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before it reaches the nth file, it writes the file you specify at the end-of- -
tape position. R

3. Ifnis a negative integer:
The cassette rewinds, then the handler follows the same procedure out-
lined in step 2 above.

Chapter 7, Section 7.2.1, contains more detailed information about oper-
ations involving magtape and cassette.

/PREDELETE This option deletes a file on the output device that has the
same name as a file you copy to that device. The system deletes the file on
the output device before the copy occurs. Normally, the system deletes a file
of the same name after the copy operation successfully completes. This
option is useful for operations involving devices that have limited space,
such as diskette. Be careful when you use the /PREDELETE option; if for
any reason the input file is unreadable, the output file will already have
been deleted and you are left with no usable version of the file. Cassette ”~n
devices are valid for input files but not for output. '

/QUERY If you use this option, the system requests confirmation
from you before it performs the operation. /QUERY is particularly useful on
operations that involve wildcards, when you may not be sure which files the
system selected for an operation. The /QUERY option is valid on the COPY
command only if both input and output are in RT-11 format. Note that if
you specify /QUERY in a copy command line that also contains a wildcard in
the file specification, the confirmation messages that print on the terminal -~
replace the log messages that would normally appear. You must respond to
a query message by typing Y (or anything that begins with a Y) and a car-
riage return. The system interprets any other response to mean NO, and it
does not copy the file. The following example copies three of the four FOR
files stored on DK: to DX1:.

SCORY/ZQUERY DRk FOR DXLk, X

File oFdecs

DK A, Lo DXLIAFOR P
DRIBFOR Lo DXLERFOR P
IR0 FOR Lo OXLIC.FOR P
DEIDEMOF L FOR Lo DXL IDEMOF L, FORT

< Z < =

/NOQUERY This option suppresses the confirmation message that the
system prints for some operations, such as COPY/DEVICE. It also sup-
presses logging of file names if the command line contains a wildcard. You
must explicitly type /LOG to obtain a list of the files copied.

/REPLACE This is the default mode of operation for the COPY command.
If a file exists on the output device with the same name as the file you specify
for output, the system deletes the duplicate file after the copy operation suc-
cessfully completes.

/NOREPLACE This option prevents execution of the copy operation if a
file with the same name as the output file you specify already exists on the
output device./NOREPLACE is valid only if both the input and output are -
in RT-11 format. ¢
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/SETDATE This option causes the system to put the current date on all
files it transfers, unless the current system date is zero. Normally, the system
preserves the existing file creation date when it copies a file block for block.
This option is invalid for operations involving magtape and cassette, because
the system always uses the current date for tape files.

/SLOWLY This option transfers files one block at a time. On some devices,
a single-block transfer increases the chances of an error-free transfer. Use this
option if a previous copy operation failed because of a read or write error.

/STARTI:n] Use with the /DEVICE option to specify the starting block and,
with /END:n, to specify the last block of the disk you are copying. The
/START:n notation must follow the input or output file specification. The
argument n with both /START and /END represents a decimal block number.

You can use /START:n with the output file specification to specify the start-
ing block number for the write operation on the output volume.

The following example copies blocks 500 to 550 of RKO: to RK1: starting at
block 100:

LCOFY RKOI/STARTIHOO/ENDIENGO  RKLI/Z8TART 100

If you do not supply a value with /START, the system assumes the first block
on the volume. If you do not specify a value with /END, the system assumes
the last block on the volume. Note that the first block of a file or volume is
block 0.

/SYSTEM Use this option if you need to copy system (.SYS) files. If you
omit this option, the .SYS files are excluded from all operations and a mes-
sage is printed on the terminal to remind you.

/TOPS This option transfers files on DECsystem-10 DECtape to RT-11
format. The option must follow the input file specification. Note that DEC-
tape is the only valid input device. You cannot perform this copy operation
while a foreground job is running. Use /PACKED with /TOPS to convert from
TOPS-10 7-bit ASCII format to standard PDP-11 byte ASCII format. The
following command copies in ASCII format all the files named MODULE
from the DECsystem-10 DECtape DTO: to RT-11 device RKO:.

SCOFYZASCTT DTOIMONULE . XATOFS RNO T %

/VERIFY Use this option with /DEVICE to verify that the output matches
the input after a copy operation. This option cannot be used for file copy
operations, only for device copy operations.

/WAIT Use this option on systems that have only a single-disk drive, or on
systems that have dual drive and the system volume is neither the input nor
output volume. When you use this option, the system initiates execution of a
command but then pauses and prints the message Continue?. At this time,
you can remove the system disk and mount the disk on which you want the
operation to take place. When the new disk is loaded, type a Y followed by a
carriage return to resume the operation. When the operation completes, the
system prints the Continue? message again. Mount the system volume and
type a Y followed by a carriage return. The system then prints the keyboard
monitor prompt. Make sure PIP and DUP are on your system volume when
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you use the /WAIT option. The /WAIT option is valid with /DEVICE. How-

ever, the /WAIT option cannot be used when you copy to or from non-RT-11 T
formatted volumes. Therefore, /WAIT cannot be used with the following op-
tions: /DOS, /INTERCHANGE, /TOPS.
Single-Volume Operation
If you want to transfer a file between two storage volumes, and you have only
one drive for that type of storage volume, follow the procedure below.
1. Enter a command string according to this general syntax:
COPY/WAIT input-filespec output-filespec
where output-filespec represents the destination device and file specifica-
tion, and input-filespec represents the source device and file specification.
2. The system responds by printing the following message at the terminal.
Mourt ineut volume in <devicerd  Continue®
<device> represents the device into which you are to mount your input B
volume. Type a Y followed by a carriage return after you have mounted
your input volume.
3. The system continues the copy procedure and prints the following message
on the terminal:
Mourt outsat volume in <devicers  Contirae?
4. After you have removed your input volume from the device, mount your
output volume, then type Y followed by a carriage return. -~
5. Depending on the size of the file, the system may repeat the transfer cycle
(steps 2 and 3) several times before the transfer is complete. When the
transfer is complete, the system prints the following prompt at the termi-
nal: '
Mount swstem volume in <devicexd  Corbinue?
When you mount your system volume and type a Y followed by a carriage
return in response to the last instruction, you terminate the copy opera- E o
tion. '
Double-Volume Operation
If you have a small disk system, you can use the /WAIT option for transferring
files between two non-system volumes. The procedure for transferring files
this way follows.
1. With your system volume mounted, enter a command according to the
following general syntax:
COPY/WAIT input-filespec output-filespec
where output-filespec represents the destination device and file specifica-
tion, and input-filespec represents the source device and file specification.
2. After you have entered the last command string, the system responds with
the following prompt: P

Mourt direut volume im Sdevicexi  Contirnue?
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Type a Y followed by a carriage return when you have mounted the input
volume,
The system then prints the next instruction for you to mount the output
volume:
Mourt outrut volume in <devicexi Conltinue?
Type a Y followed by a carriage return in response to the last message
after you have mounted the output volume.

Unlike the single-volume transfer, the double-volume transfer involves
only one cycle of mounting the input and output volumes. When the file
transfer is complete, PIP prints the following instruction:

Mount swstem volume in <devicexs Corltirue?

When you mount your system volume and type a Y followed by a carriage
return in response to the last instruction, you terminate the copy opera-
tion.
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The CREATE command creates or extends a file with a specific name, loca-
tion, and size on the block replaceable volume that you specify.

CREATE filespec [[/START:n [/ALLOCATE:n]

/EXTENSION:n }:I

In the command syntax illustrated above, filespec represents the device and
file specifications of the file you wish to create or extend. If you are usingthe
CREATE command to create a file, this command only creates a directory
entry for the file. This command does not store any data in a file. You must
specify both the file name and type of the file you wish to create or extend.

If you type a carriage return after typing CREATE, the system prorapts -,
File?.

The following sections describe the options you can use with the CREATE
command.

/JALLOCATE:n Use this option following the file specification to allocate
n blocks for the file you are creating, where n represents a decimal number.
A value of -1 for n indicates a file of the maximum size available on the vol-
ume. If you do not use /ALLOCATE, the system assumes one block. £~

/EXTENSION:n Use this option to extend an existing file you specify by n
blocks, where n is a decimal number. When you use this option following the
file specification, make sure that there is enough unused space on the vol-
ume for the size you specify (use the DIRECTORY/FULL command to do
this). If you do not supply a value with /EXTENSION, the system assumes
one block.

The following example illustrates the procedure for extending a file with the -~
CREATE command. In this example, BUILD.MAC is extended by 20 blocks.
First, a DIRECTORY/FULL command determines whether there is avail-

able space adjacent to BUILD.MAC.

SOTRECTORY/ZFULL. DXO$

OG5 -NEC~79

MYFROG . MAC Ja6F 19-NQU-79 ™ « MAL 2 27-NOV-79
VTMAC «MAC 7 1P-NOV-79 SYSMAC  MAC 4% 19-NOY~-?9
= UNUSED = 25 RTLLSJ.8Y8 &7 19-NOU-~Z9
TT cBYSH 2 19-NOV-79 nx HYSH X L9-NOV-79
LELA o LLEBM L 0B-NEC-729 RUTLD o MAC B0 19-NOY~79
< UNUSED = 199

9 i v 2462 Rlochks

224 Free blocks

Next the CREATE command extends BUILD.MAC by 20 blocks.

SOREATE PXOIRUTILINMAC/EXTENSTONS 20 -
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/START:n Use this option to specify the starting block number of the file
you are creating. The argument n represents a decimal block number. If you
do not use /START, the system uses the first available space on the volume.

The following example illustrates the procedure for creating a file with the
CREATE command. In this example, SWAP.SYS is restored after having
been previously deleted. First, a DIRECTORY/DELETED command estab-
lishes the starting block numbers of the deleted files on DXO:

ECTORY/ZDELETED 1X03

..'7(3)

S BYS 25 L9-NOV-TY i EMPTY o F I 179 31-00T-79 315
O Filesy 0 Bloocks

204 Free blocks

Next, the CREATE command restores SWAP.SYS, starting at block 117,
and using the /ALLOCATE:n option to allocate 25 blocks.

COREATE DXOLEWAF  SYS/8TARTSLL7/0LLOCATE 2%

See the RT—11 Software Support Manual for a detailed description of the
RT--11 file structure.
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The D (Deposit) command deposits values in memory, beginning at the loca-
tion you specify.

D address =value |,. . .value]

In the command syntax illustrated above, address represents an octal

address that, when added to the relocation base value from the Base com-

mand (if you used one), provides the actual address where the system must

deposit the values. The argument value represents the new contents of the

address. If you do not specify a value, the system assumes a value of 0. If you

specify more than one value and separate the values by commas, the system

deposits the values in sequential locations, beginning at the location you A~
specify.

The Deposit command accepts both word and byte addresses, but it always
executes the command as though you specified a word address. (If you spec-
ify an odd address, the system decreases it by one to make it even.) The
Deposit command stores all values as word quantities.

Use commas to separate multiple values in the command line. Two or more
adjacent commas cause the system to deposit zeroes at the location you spec- -~
ify and at the following locations, if indicated.

Note that you cannot specify an address that references a location outside
the area of the background job. You can use the D command with GET and
START to temporarily alter a program’s execution. Use the SAVE command
before START to make the alteration permanent.

The following command deposits zeroes into locations 300, 302, 304, and

306. -
LI 300y vy

The next command sets the base address to 0.

R

The following command deposits 3705 into location 1000.
S L000mE IO

The next command sets the relocation base to 1000.

JE 1000

The next command puts 2503 into location 1500 (offset of 500 from the last B
command) and 22 into location 1502.

oD H00=R503y 22 &
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Use the DATE command to set or to inspect the current system date.

DATE [ dd-mmm-yy]

In the command syntax shown above, dd represents the day (a decimal num-
ber from 1 to 31); mmm represents the first three characters of the name of
the month; and yy represents the year (a decimal number from 73 to 99).

To enter a date into the system, as soon as you bootstrap the system specify
the date in the format described above. The system uses this date for newly
created files, for files that you transfer to magtape or cassette, and for listing
files. The following example enters the current date.

+DATE 18-MAY-77

To display the current system date, type the DATE command without an
argument, as this example shows.

+OATE
18-Maw-77

The FB and XM monitors automatically increment the date at midnight
each day. The SJ monitor increments the date only if you select timer sup-
port as a system generation special feature. Note that you can also select
automatic end-of-month date advancement through system generation.

Keyboard Commands 4-47



DEASSIGN -

The DEASSIGN command disassociates a logical device name from a phys-
ical device name.

DEASSIGN l logical-device-name}

In the command syntax illustrated above, logical-device-name represents an
alphanumeric name, from one to three characters long, that is assigned to a
particular device. Note that spaces and tabs are not permitted in the logical
device name.

To remove the assignment of a particular logical device name to a physical

device, specify that logical device name in the command line. The following -
example disassociates the logical name INP: from the physical device to S
which it is assigned.

LTEASSTOGN INF S

If you specify a logical name that is not currently assigned, the system
prints an error message, as this example shows.

CJEASSTGN TN
PRMON-~F~Logicsl name not Tound y___N

To disassociate all logical names from physical devices, type the DEASSIGN
command without an argument. The following example disassociates all
logical device names (except SY:) from physical devices and resets the log-
ical names DK: and SY: to represent the system volume.

L TEAGS TGN

If DK: is assigned to a non-system device (such as DX1:, for example), the
following command disassociates DK: from DX1: and restores the default N
association of DK: to SY:, the system device.

L OEASSTON DK
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The DELETE command deletes the files you specify.

DELETE | /DOS SP ) filespecs
/INTERCHANGE

IEXCLUDE
ILOG
INEWFILES
/POSITION:n
/[NO] QUERY
ISYSTEM
IWAIT

IENTRY

In the command syntax shown above, filespecs represents the files to be
deleted. You can specify up to six files; separate them with commas. You can
enter the DELETE command as one line, or you can rely on the system to
prompt you for information. If you omit the file specification, the DELETE
command prompts Files?. If you delete a file accidentally, it may be possible
to recover the file if you act immediately (see CREATE). A procedure for
doing this is described in Chapter 8.

The system has a special way of handling system (.SYS) files and files that
cover bad blocks (.BAD files). So that you do not delete system files by acci-
dent when you use a wildcard in the file specification, the system requires
you to use the /SYSTEM option when you need to delete system files. To
delete a .BAD file, you must specify it by explicitly giving its file name and
file type. Since .BAD files cover bad blocks on a device, you do not need to
copy, delete, or otherwise manipulate these files. To delete a protected file (a
“P” next to the block size of a file’s directory entry denotes protection) use
the RENAME/NOPROTECTION command.

Another feature of the DELETE command is that the system unless using
/LOG or /NOQUERY requests confirmation from you before it deletes a file.
You must respond to the query message by typing Y followed by a carriage
return in order to execute the command.

The following sections describe the options you can use with the DELETE
command.

/DOS Use this option to delete a file that is in DOS-11 or RSTS/E format.
The valid devices for this type of file are disks or DECtapes. You cannot use
any other option in combination with /DOS.

/ENTRY Use this option to delete a job from the queue. Use /ENTRY
when QUEUE is running as a foreground or system job (see Chapter 20,
Queue Package).
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When you use /ENTRY, you do not have to specify the input files in the job, PN
only the job name. If you have not specified a job name, the system uses the T
first file name in the job as the job name. The following example deletes

MILLER from the queue:

SOELETE/ZENTRY MILLER

If QUEUE is printing a job when you delete that job, QUEUE immediately
stops processing that job.

/EXCLUDE This option deletes all the files on a device except the ones
you specify. The following command, for example, deletes all files from DXO0:
except .SAV files.

LETE ZEXCLADE IOk 5AY
PRI -W-No 878 sotion

Files deleted:
DXOTARE . OLD P
NXo0iAAak . OLI v
OXOtCOME . P
X0 IMERGE . DLD P

- < =< =<
i

/INTERCHANGE Use this option to delete from a diskette a file that is in
interchange format. You cannot use any other option with
/INTERCHANGE.

/LOG This option lists on the terminal a log of the files that are deleted by
the current command. Note that if you specify /[LOG, the system does not ask P
you for confirmation before execution proceeds (that is, /LOG implies T
/NOQUERY). Use both /LOG and /QUERY to invoke logging and querying.

/NEWFILES Use this option to delete only the files that have the current
system date. This is a convenient way to remove all the files that you just
created in a session at the computer. The following example deletes the files
created today.

» 1 |Z.“ l 'ZZ‘
Fi
nxi

TE/NEWF ELES
5 e e bedd
FRGE BAK TY

DXL K BOR .

/POSITION[:n] You can use this option when you delete files from cas-
sette. It permits you to move the tape and perform an operation at the point
you specify. Omitting the argument n has the same effect as setting nequal
to 0 (n is interpreted as a decimal number). The /POSITION:n option has the
following effect:

1. IfnisO:
The cassette rewinds and the system searches for the file you specify. If
you specify more than one file, or if you use a wildcard in the file specifi-
cation, the cassette rewinds before each search.

2. Ifnis a positive integer:
The system starts from the cassette’s present position and searches for .
the file you specify. If the system does not find the file you specify before PN
it reaches the nth file from its starting position, it deletes the nth file. ;
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Note that if the starting position is not the beginning of the tape, it is
possible that the system will not find the file you specify, even though it
does exist on the tape.

3. Ifnisanegative integer:
The cassette rewinds, then the system follows the procedure outlined in
step 2 above.

/QUERY Use this option to request a confirmation message from the sys-
tem before it deletes each file. This option is particularly useful on oper-
ations that involve wildcards, when you may not be completely sure which
files the system selected for the operation. This is the default mode of oper-
ation. Note that specifying /LOG eliminates the automatic query; you must
specify /QUERY with /LOG to retain the query function. You must respond
to a query message by typing Y (or anything that begins with a Y) and a car-
riage return to initiate execution of a particular operation. The system
interprets any other response as NO; it does not perform the operation. The
following example shows querying. Only one file is deleted.

.0 ISk
11X 7N
NX1EAAF (MAC 7 Y
NX 1 MERGE FOR 7 N

/NOQUERY This option suppresses the confirmation message the system
prints before it deletes each file.

/SYSTEM Use this option if you need to delete system (.SYS) files. If you
omit this option, the system files are excluded from the DELETE operation,
and a message is printed on the terminal. (Note that the system prints this
message only when system files might otherwise be included in the
operation.)

/WAIT This option is useful if you have a single-disk system. When you
use this option, the system initiates the DELETE operation but then pauses
for you to mount the volume on which you want the operation to take place.
When the system pauses, it prints Mount input volume in <device>; Con-
tinue?, where <device> represents the device into which you mount the vol-
ume. When the volume is mounted, type Y followed by a carriage return.

The following example deletes FILE.MAC from an RKO05 disk:

SOELETE/ZWALT RKOIFILE . MAC

Mourt drmsat volume dn RKOIS Cormtirnue? Y
RKOIFILE «MACT Y

Mownt swastem volume i RKOUS Continue? Y

This option is invalid with INTERCHANGE and /DOS.
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The DIBOL command invokes the DIBOL compiler to compile one or more
source programs.

DIBOL | ILIST [tilespec] /ALLOCATE:size} filespecs
/[NO] OBJECT [:tilespec] [[ALLOCATE:size]

IALPHABETIZE
ICROSSREFERENCE
/[NO] LINENUMBERS
JONDEBUG

[NO] WARNINGS

In the command syntax illustrated above, filespecs represents one or more
files to be included in the compilation. If you omit a file type for an input file,
the system assumes .DBL. Output default file types are .LST for listing files -
and .OBJ for object files. To compile multiple source files into a single object
file, separate the files by plus (+) signs in the command line. Unless you
- specify otherwise, the system creates an object file with the same name as
the first input file and gives it an .OBJ file type. To compile multiple filesin
independent compilations, separate the files by commas (,) in the command
line. This generates a corresponding object file for each set of input files.

Language options are position-dependent — that is, they have different

meanings depending on where you place them in the command line. Options -~
that qualify a command name apply across the entire command string.

Options that follow a file specification apply only to the file (or group of files

separated by plus signs) they follow in the command string.

You can enter the DIBOL command as one line, or you can rely on the sys-
tem to prompt you for information. The DIBOL command prompt is Files?
for the input specification.

The DIBOL-11 Language Reference Manual contains more detailed infor- A~
mation about using DIBOL. The following sections describe the options you
can use with the DIBOL command.

/ALLOCATE:size Use this option with /LIST or /OBJECT to reserve
space on the device for the output file. The argument size represents the
number of blocks of space to allocate. The meaningful range for this value is
from 1 to 32767. A value of —1 is a special case that creates the largest file
possible on the device.

/ALPHABETIZE Use this option to alphabetize entries in the symbol and
label tables. This is useful for program maintenance and debugging.

/CROSSREFERENCE This option generates a symbol cross-reference
section in the listing to which it adds as many as four separate sections to
the listing. These sections are: (1) symbol cross-reference table, (2) label
cross-reference table, (3) external subroutine cross-reference table, (4) -
COMMON cross-reference table. Note that the system does not generate a T
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listing by default. You must also specify /LIST in the command line to get a
cross-reference listing.

/LINENUMBERS This option generates line numbers for the program
during compilation. These line numbers are referenced by the symbol table
segment, label table segment, and the cross-reference listing; they are espe-
cially useful in debugging DIBOL programs. This is the default operation.

/NOLINENUMBERS This option suppresses the generation of line num-
bers during compilation, which produces a smaller program and optimizes
execution speed. Use this option to compile only programs that are already
debugged; otherwise the DIBOL error messages are difficult to interpret.

/LISTI:filespec] You must specify this option to produce a DIBOL com-
pilation listing. The /LIST option has different meanings depending on
where you place it in the command line.

The /LIST option produces a listing on the line printer when /LIST follows
the command name. For example, the following command line produces a
line printer listing after compiling a DIBOL source file:

JOIROLZLTET MYPROGRET >

When the /LIST option follows the file specification, it produces a listing file.
For example, the following command line produces the listing file
DK:MYPROG.LST after compiling a DIBOL source file:

SOTEOL MYPROG/ZLIST<RET >

If you specify /LIST in the list of options that immediately follows the com-
mand name, but omit a file specification, the DIBOL compiler generates a
listing that prints on the line printer. If you follow /LIST with a device
name, the system creates a listing file on that device. If the device is a file-
structured device, the system stores the listing file on that device, assigning
it the same name as the input file with a .LST file type. The following com-
mand produces a listing on the terminal.

JOTROL/LISTITTE: A
The next command creates on RK3: a listing file called A.LST.
JOTROL/LIST IRKS: A

If the /LIST option contains a name and file type to override the default of
.LST, the system generates a listing file with that name. The following com-
mand, for example, compiles A.DBL and B.DBL together, producing on
device DK: files A.OBJ and FILE1.OUT:

DTROLZLISTIFILELOUT A+R

Another way to specify /LIST is to type it after the file specification to which
it applies. To produce a listing file with the same name as a particular input
file, you can use a command similar to this one:

LOTROL ATRALTETIRKE S
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The command shown above compiles A.DBL and B.DBL together, producing

files DK:A.OBJ and RK3:B.LST. If you specify a file name on a /LIST option -~
following a file specification in the command line, it has the same meaning

as when it follows the command. The following two commands have the

same results:

JIIROL AZLIST IR

JIROL/LISTIR A
Both commands generate as output files A.OBJ and B.LST.

Remember that file options apply only to the file (or group of files that are
separated by plus signs) they follow in the command string. For example:

JNTROL AZLISTY B

This command compiles A.DBL, producing A.OBJ and A.LST. It also com-
piles B.DBL, producing B.OBJ. However, it does not produce any listing file -
for the compilation of B.DBL. -3

/OBJECTT(:filespec] Use this option to specify a file name or device for the
object file. Because DIBOL creates object files by default, the following two
commands have the same meaning:

SOITROL A

JHTBOLZORIETT A

Both commands compile A.DBL and produce A.OBJ as output. The
/OBJECT option functions like the /LIST option; it can be either a command
or a file qualifier.

As a command option, /OBJECT applies across the entire command string.
The following command, for example, compiles A.DBL and B.DBL sepa-
rately, creating object files A.OBJ and B.OBJ on RK1..

.ﬂIBUL/OBJEﬁTiRKI: foy Bt

Use /OBJECT as a file option to create an object file with a specific name or
destination. The following command compiles A.DBL and B.DBL together,
creating files B.LST and B.OBJ.

JITROL ARRZLIST/ZORIECT

/NOOBJECT Use this option to suppress creation of an object file. As a
command option, NOOBJECT suppresses all object files; as a file option, it
suppresses only the object file produced by the related input files. In this
command, for example, the system compiles A.DBL and B.DBL together,
producing files A.OBJ and B.LST. It also compiles C.DBL and produces
C.LST, but does not produce C.OBdJ.

JUIIROL AHRLISTY C/NOORJECT/ZLIST

/ONDEBUG This option includes a symbol table in the object file. You can
then use a debugging program to find and correct errors in the object file. -_
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/WARNINGS Use this option to include warning messages in DIBOL
corpiler diagnostic error messages. These messages call certain conditions
to your attention, but they do not interfere with the compilation. This is the
default operation.

/NOWARNINGS Use this option to suppress warning messages during
compilation.
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The DIFFERENCES command compares two files and lists the differences
between them.

DIFFERENCES lIOUTPUT:IiIespec [IALLOCATE:size]] oldfile, newfile
IPRINTER

{BINARY |/ALWAYS [/START:n] /END:n]
IBYTES
IQUIET
ISIPP:filespec

IAUDITTRAIL

/BLANKLINES

ICHANGEBAR

I[NO} COMMENTS

IFORMFEED

IMATCH:n

ISLP

/[NO] SPACES

/[NO] TRIM
i B} B -

In the command syntax shown above, oldfile represents the first file to be
compared and newfile represents the second. The default output device is the
console terminal. The default file type for input files is .MAC; for output files
it is .DIF. You can specify the entire command on one line, or you can rely on
the system to prompt you for information. The DIFFERENCES command
prompts are File 1? and File 2?. -

The DIFFERENCES command is particularly useful when you want to com-
pare two similar versions of a source or binary program, typically, an
updated version against a backup version. A file comparison listing high-
lights the changes made to a program during an editing session. The follow-
ing sections describe the various options you can use with the
DIFFERENCES command. Following the descriptions of the options is a
sample listing and an explanation of how to interpret it.

The DIFFERENCES command is also useful for creating command files that
can install patches to backup versions of programs so they match the
updated versions. The /SLP and /SIPP;filespec options are designed espe-
cially for this purpose.

/ALLOCATE:size Use this option with /OUTPUT and /SIPP to reserve
space on the device for the output listing file. The argument size represents
the number of blocks of space to allocate. The meaningful range for this
value is from 1 to 32767. A value of -1 is a special case that creates the larg-
est file possible on the device.

/JALWAYS When you use this option with /BINARY or /SIPP:filespec, the
system creates an output file regardless of whether there are any differences
between the two input files. This option is useful when running BATCH
streams to prevent job step failures due to the absence of a DIFFERENCES
output file.
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The /ALWAYS option is position dependent. That is, you must use it imme-
diately after the output file to which you want it to apply. If you use it at the
end of the command string, it applies to all output files.

/AUDITTRAIL Use this option with /SLP to specify an audit trail. The
/SLP option, described below, creates a command file which, when run with
the source language patch program (SLP), can patch oldfile so it matches
newfile. When you use SLP to modify a file, it creates an output file that has
audit trails. An audit trail is a string of characters that appears in the right
margin of each line that has been changed by the modification procedure.
The audit trail keeps track of the patches you make to the patched source
file.

By default, SLP uses the following characters for the audit trail:
§ KKNE WKk

When you use the /AUDITTRAIL option, the system prints the following
prompt at the terminal.

Audit Lrail®

Enter a string of up to 12 ASCII characters that you want to use in place of
the default audit trail. Do not use the slash (/) in the audit trail.

/BINARY When you use this option, the system compares two binary files
and lists the differences between them. This option is useful for comparing
and relocatable image files (that is, machine runnable programs and object
files) and provides a quick way of telhng whether two files are identical. For
example, you can use /BINARY to tell whether two versions of a program
produce identical output.

When you use /BINARY and do not specify an output file, the system prints
output at the terminal according to the following general syntax:

bbbbbb ooco/ ffffff ssssss xxxxXX

where:

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

000 represents the octal offset within the block that con-
tains the difference

jiiiiog represents the value in the first file you are comparing

SSSSSs represents the value in the second file you are
comparing

XXXXXX represents the logical exclusive OR of the two values
in the input files ~

If you use the /OUTPUT:filespec option with /BINARY, the system stores
the differences listing in the file you specify (if there are any differences
found), instead of printing the differences at the terminal.
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/BLANKLINES Use this option to include blank lines in the file com-
parison. Normally, the system disregards blank lines.

/BYTES When you use this option with /BINARY, the system lists the dif-
ferences byte-by-byte.

/CHANGEBAR Use this option to create an output file that contains new-
file with a changebar character next to the lines in newfile that differ from
oldfile. The system inserts a vertical bar next to each line that has been
added to newfile, and a bullet (lower-case letter o) next to each line that has
been deleted.

The output defaults to the terminal. Use the /PRINTER option to list the
output to the line printer. Specify an output file with the /OUTPUT:filespec
option.

The sample that follows creates a listing of RTLIB.MAC with a changebar
character at the left margin of each line that is different from RTLIB.BAK:

DIFFERENCES/CHANGERAR RTLIE.RAKyRTLIE.MAC

/COMMENTS When you use this option, the system includes in the file
comparison all assembly language comments it finds in the two files. (Com-
ments are preceded by a semicolon on the same line.) This is the default
operation.

/NOCOMMENTS Use this option to exclude comments from the com-

parison. (Comments are preceded by a semicolon on the same line.) This is -~
useful if you are comparing two MACRO source programs with similar con-

tent but different format.

JEND[:n] Use this option with /BINARY to specify the ending block num-
ber of the file comparison, where n is an octal number that represents the
ending block number. If you do not supply a value with /END, the system
defaults to the last block of the file or volume.

/FORMFEED Use this option to include form feeds in the output listing. -_
Normally, the system compares form feeds but does not include them in the
output listing.

/MATCHI[:n] Use this option to specify the number of lines from each file
that must agree to constitute a match. The value n is an integer in the range
1-200. The default value for n is 3.

/OUTPUT:filespec Use this option to specify a device and file name for
the output listing file. Normally, the listing appears on the console terminal.
If you omit the file type for the listing file, the system uses .DIF. Note that
the system creates this file only if there are any differences found. Use the
/ALWAYS option if you want the system to create an output file regardless
of whether any differences are found.

/PRINTER Use this option to print a listing of differences on the printer.
Normally, the listing appears on the console terminal.
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/QUIET When you use this option with /BINARY, the system suppresses
printing the differences at the terminal and prints 2ZBINCOM-W-Files are
different, if applicable.

/STPP:filespec Use this option with /BINARY to output a file that you can
use as an input command file to the save image patch program SIPP, where
filespec represents the name of the output file.

The file you create with /SIPP can patch oldfile so it matches newfile.

The example that follows creates an input command file which, when run
with SIPP, patches DEMOF1.BAK so it matches DEMOF1.SAV.

DIFFERENCES/RBINARY/SIFFIFATOH.COM  DEMOF L BAKy DEMOFL .54V

To execute the input command file created by /SIPP, see Chapter 22, Save
Image Patch Program (SIPP).

/SLP Use this option with /OUTPUT:filespec to create a command file
that, when run with the source language patch utility SLP, patches oldfile to
match newfile. If you do not use the /OUTPUT filespec option with /SLP, the
system prints the command file at the terminal.

The sample that follows creates the command file PATCH.COM.
PATCH.COM can be used as input to the program SLP to patch RTLIB.BAK
so that it matches RTLIB.MAC.

SOTFFERENCES/SLEPZQUTRUTIFATCH. COM RTLIR RAKyRTLIR, MAC

To execute the command file you create with /SLP, see Chapter 24, Source
Language Patch Program (SLP).

/SPACES This option includes spaces and tabs in the file comparison.
This is the default operation and is particularly useful when you are com-
paring two text files and must pay careful attention to spacing.

/INOSPACES Use this option to exclude spaces and tabs from the file com-
parison. This is useful when you are comparing two source programs with
similar contents but different formats.

/STARTI[:n] Use this option with /BINARY to specify the starting block
number of the file comparison, where n represents the octal starting block

number. If you do not supply a value with /START, the system defaults to
the first block in the file.

/TERMINAL Use this option to cause the list of differences to appear on
the console terminal. This is the default operation.

To understand how to interpret the output listing, first look at the following
two text files.

cTYPFE FILEL.TXT
HERE S A ROTTLE AND AN HONEST FRIEND!

WHAT WAL YE WISH FOR MATRy MANT
WHA KENSe RE EOHIS LIFE MAY ENDy
WHAT HIG SHAME MAY RE 07 CAREy Mapd
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THEN CATCH THE MOMENTS A8 THEY FLYy %
AND USE THEM AS YE QUGHT, MaN: - 5
RELTEVE MEy HAFFINE

5 6LYy
AND COMES NOT AY WHEN

SOUGHT» MAN,

=HOOTTTEH SONG

+TYPE FILEZ2.TXT
HERE S A BOTTLE ANIN AN HONEST FRI

WHAT WAD Y WISH FOR MAOIR
WHA KENSs K L HIES LIFE
UHAT IH‘ MAY BE 0
MUM! NTS a8 TH
EOUGHTy MANS

) 68 1S BHY

(\er (‘)()MI.“) NOT (—\Y Nllf N GOUGHT Y MAN.

SGCOTTISH SONG

Notice that in the fourth line of FILE1.TXT, shame should be share; in the

seventh line, sly should be shy. -
The following command compares the two files, creating a listing file called
DIFF.TXT.
COIFFERENCES/MATCHS LZ0UTFUT S DIFF S TXT FILEL TXTyFILER TXT
PHRCCOM~W-Files sre different
The following listing shows file DIFF.TXT.
-—
o TYPE DIFF.TXT
1) DK3F JEXT
2) DKSFILER.TXY
HAKKKK KKK
1)1 WHAT HIS SHAME MAY BE 07 CARE, MAN?
1 THEN CATCH THE MOMENTS A8 THEY FLYy
KKKK
231 WHAT HIS SHARE MAY BE 07 CARE, MANT
2) THEN CATCH THE MOMENTS A8 THEY FLYy
KAKKAKKKKK
151 BELTEVE ME» HAFFINESS 18 SLY
1) AND COMES NOT AY WHEN SOUGHT» MAN., -~
KKKk
21 BELIEVE MEs HAFFINESS 16 GHY»
2) ANII COMES NOT AY WHEN SOUGHT» MAN.
AR KKK AR K

If the files are different, the system always prints the file name of each file as
identification:

1y DKIFTLEL.TXT
2) DRIFILERTXT

The numbers at the left margin have the form n)m, where n represents the
source file (either 1 or 2) and m represents the page of that file on which the
specific line is located.

The system next prints ten asterisks and then lists the differences between
the two files. The / MATCH:n option was used in this example to set to 1 the -—
number of lines that must agree to constitute a match.
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The first three lines of the song are the same in both files, so they do not
appear in the listing. The fourth line contains the first discrepancy. The sys-
tem prints the fourth line from the first file, followed by the next matching
line as a reference.

ni WHAT HIS SHAME MAY RE 0O CARE, MANT
1 THEN CATCH THE MOMENTS A8 THEY FLY«
KKK K

The four asterisks terminate the differences section from the first file.

The system then prints the fourth line from the second file, again followed
by the next matching line as a reference:

21 WHAT HIE SHARE MayY RE 07 DARE MANT
2) THEN CATCH THE MOMENTS A% THEY FLY.
KKK KOk K kKK

The ten asterisks terminate the listing for a particular difference section.

The system scans the remaining lines in the files in the same manner. When
it reaches the end of each file, it prints 2SRCCOM-W-Files are different on
the terminal.

If you compare two files that are identical, the system does not create an out-
put listing, but prints:

PHRCLOM~T-No differences Found

/TRIM Use the /TRIM option with /SLP to ignore tabs and spaces that
appear at the ends of source lines. This is the default setting.

/NOTRIM Use /NOTRIM with /SLP to include in the comparison spaces
and tabs that appear at the ends of source lines. /TRIM is the default setting.
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The DIRECTORY command lists information you request about a device, a
file, or a group of files.

DIRECTORY | [ /OUTPUT:filespec /ALLOCATE:size] 7 [ 1ilespecs(/BEGlNl:|
IPRINTER

[TERMINAL

| IBADBLOCKS [/FILES] [START:n] JEND:n] [VERIFY] [/WAIT]
IDOS [fOWNER:[nnn,nnn)]

/INTERCHANGE

ITOPS

INEWFILES
ISINCE [date]

/ALPHABETIZE [/REVERSE]
IORDER [:category] [f[REVERSE]
ISORT [:category] [[REVERSE]

IVOLUMEID [:ONL]
/BEFORE [date] -,
IDATE [date] ‘

/BLOCKS
IBRIEF
ICOLUMNS:n
/DELETED
[EXCLUDE
IFAST

IFREE

[FULL
IOCTAL 4&
[POSITION )
ISUMMARY

In the command syntax shown above, filespecs represents the device, file, or
group of files whose directory information you request. The DIRECTORY
command can list directory information about a specific device, such as the
number of files stored on the device, their names, and their creation dates. It
can list details about certain files including their names, their file types, and
their size in blocks. You can specify up to six files explicitly, but you can —-_—
obtain directory information about many files by using wildcards in the file
specification. The DIRECTORY command can also print a device directory
summary, organized in several ways, such as alphabetical or chronological.

Normally, the DIRECTORY command prints listings in two columns on the
terminal. Read these listings as you would read a book; read across the col-
umns, moving from left to right, one row at a time. Directory listings that
are sorted (with /ALPHABETIZE, /ORDER, or /SORT) are an exception to
this. Read these listings as you would a telephone directory, by reading the
left column from top to bottom, then reading the right column from top to
bottom.

The DIRECTORY command does not prompt you for any information. If you
omit the file specification, the system lists directory information about
device DK:, as this example shows.
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+OIRECTORY

27-Nov=-79

RT11SJ.,85YS &7F 03-Jul-79 RT11FE.SYS 80F 13-Audg~79
RT11EL.SYS 63F 15-Mar-79 X +8YS 3F 13-Aug-79
SWAF +SYS 25F 13-Aug-79 TT +SYS 2P 13-Audg-79
P .8YS 3IF 13-Aug-79 ny +8YS 4F 13~-Aug-79
LF +8YS 2F 27-Nov-79 FIF +SAV 16 25-Jul-~-79
ODUF +SAV 41 26-Mar-79 RESORC.SAY 15 13-Aug-—-7Y
EDIT +SAV 19 13-Aug-79 STARTS ., 20M 1 27-Aug-79
SIFF +SAV 14 13-Aug-79

15 Filess 413 Rlocks
73 Free blocks

A “P” next to the block size number of a file’s directory entry indicates that
the file is protected from deletion (see RENAME/PROTECTION).

If you specify only a device in the file specification, the system lists directory
information about all the files on that device. If you specify a file name, the
system lists information about just that file, as this example shows.

+OIRECTORY DXOIRT11FE.SYS
10-Itec-79
RT11FE.SYS BOF 13-Aud-79
1 Filer 80 Elocks
4 Free blocks

The following sections describe the options you can use with the DIREC-
TORY command and provide sample directory listings. Some of the options
accept a date or part of a date as an argument. The syntax for specifying the
date is:

[:dd][:mmm][:yy]
where:

dd represents the day (a decimal integer in the range
1-31)

mmm represents the first three characters of the name of
the month

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

The default value for the date is the current system date. If you specify just
the day, the system interprets it as the given day of the current month and
year. If you specify just the month, the system interprets it to be the first day
of the given month in the current year. If you specify only the year, the sys-
tem interprets it as the start of that year. If the current system date is not
set, it is considered O (the same as for an undated file in a directory listing).

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 of the beginning of each month with the DATE com-
mand. If you fail to set the date at the beginning of each month, the system
prints -BAD- in the creation date column of each file created beyond the end-
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of-month. (Note that you can eliminate -BAD- by using the RENAME/ -~
SETDATE command after you set the date.) i

/ALLOCATE:size Use this option with /OUTPUT to reserve space on the
device for the output listing file. The argument size represents the number
of blocks of space to allocate. The meaningful range for this value is from 1
to 32767. A value of -1 is a special case that creates the largest file possible
on the device.

/ALPHABETIZE This option lists the directory of the device you specify
in alphabetical order by file name and file type. It has the same effect as the
/ORDER:NAME option. Note that this option sorts numbers after letters.

/BADBLOCKS Sometimes devices (disks and DECtapes) have bad blocks,

or they develop bad blocks as a result of use and age. Use the /BADBLOCKS

option to scan a device and locate bad blocks on it. The system prints the

absolute block number of these blocks on the devices that return hardware

errors when the system tries to read them. This procedure does not destroy -~
data that is already stored on the device. Remember that block numbers are

listed in both octal and decimal and the first block on a device is block 0. If a

device has no bad blocks, an informational message prints on the terminal.

LOTRECTORY ZBADBLOCKS X133
POUF-T-No bad blocks detected

If / BADBLOCKS is the only option in the command line, the volume being
scanned does not need a valid RT-11 directory structure. ~

/BEFORE[date] This option prints a directory of files created before the
date you specify. The following command lists on the terminal all files stored”
on device DX1: that were created before December 1979.

COTRECTORY ZREFORE ( DEC DXL

L= Tee=79
MYFROG . MAC B6F 19-Nov-79 ™ . 25 @7eNov-79
VTHMAG HAC 7 A9eNov-79 GYSMAT . MAT 41 19=Nov-TY
RTLLEJS . 8YS O 19-Nov-79 RTLLES HYE 67 L9-Nov=TY o~
T CBYS 2 19eNov-7y XX 3 LgeNove-79 ‘
BULLED oMAC 100 19=Nov-79

G Filesy 281 Blocks
180 Free blocks

/BEGIN This option lists the directory of the device you specify, beginning
with the file you name and including all the files that follow it in the direc-
tory. The occurrence of file names in the listing is the same as the order of
the files on the device.

The following example lists the file VTMAC.MAC on device DX0: and all
the files that follow it in the directory.
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+DIRECTORY LXOIVTMAC.MAC/REGIN

10-Dec-79%
VTMAC +MAC
RK +SYS
STARTS,COM
SRCCOM.SAV
SLF + SAV

10 Filess

73 Free blocks

15 10-Aug-79

3 13-Aug-77

1 27-Aug-7%

13 13-Aug-79

? 13-Aud-7%
107 Rlocks

OIR +BAV
EOLT  L8av

L8YS

EINCOM.SAV
SIFF . 5aV

DIRECTORY

17 03~Aud-79
19 03-Aug-79
S 19-Aug-79

11 08-0ct-

bz

14 0S-0ct-7¢

/BLLOCKS This option prints a directory of the device you specify and
includes the starting block number in decimal (or in octal if you use
/OCTAL) of all the files listed. The following example lists the directory of
DXO0:, including the starting block numbers of files.

+OIRECTORY/RLOCKS

14-ltec~79
FSM +MAC
ELCOFY . MAC
ELTASK.MAC
ERRTXT . MAC
SYSTERL « BL
SYSTERL.DIS
ARSLOID. SAV
FETAL ,SAV
WUMFUS, SAV

17 Files»

31F
8F
15F
9F
4F
4F
48
36
30

138 Free blochks

0DX0:

19~-Nov—-7%
19-Nov-27%
19-Nov-77?
19-Nov~-7?
19-Nov~-79%
19-Nov-79%
15-Mar~-76
11-8er~73
16-Mar-729

348 Rlockhks

29355
2088
3111
3174
3186
3195
3204
3292

3357

EATCH MAC
ELINIT.MAC
ERROUT . MAC
SYOND EL

SYCND 018
SYCND HD

CHESS ,SAV
LAMF L SAY

102F
15F
48F
3F
5F
5F
40
29

19-Noy=-7¢
1R Hay -9
19-Nov-7%9
19-Nov-7%
19-Nov=-79
19~Novw~-79
17-Aug-7%
16-Mar-79

29686
3056
3126
3183
2190
3199
3252

K328

/BRIEF This option lists only file names and file types, omitting file
lengths and associated dates. It produces a five-column listing, as the follow-

ing example shows.

JOIRECTORY/ERRIEF RK1:

14-liec-79
SWAF  ,SYS
oT +8YS
RK +SYS
LF +8YS
DISMTL.COM
FROG . MAF
FLI +85YS

35 Filess

RT11S.1.8Y8

78 Free blocks

nF +8SYS
oL +SYS8
LS +5Y8
MMHDY . 8YS
ANTONY . BAK
CcT +8YS
408 Rlocks

RT11FR.SYS

nXx +8YS oy

M +5Y8 ns

CR +8YS MG
NUMERER . FAS WLOCK
MSHOL  .8YS NL

EA +8Y8

RT11BL.SYS
+8YS
+8YS
+3YS
+8AV
LBYS

MYFROG. SAV

TT +8YS
RF LBYG
oo +8Y8
MTHD . 8Y8
MYFROG . MAC
FC L8YSH
onry +SAV

/COLUMNS:n Use this option to list a directory in a specific number of
columns. The value n represents an integer in the range 1-9. Normally, the
system uses two columns for regular listings and five columns for brief list-
ings. The following example lists the directory information for device DX1:

in one column.
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LDIRECTORY/COLUMNS:!1 DX1: M
29-Nov-79
SWAF  .SYS 25F 19-Nov-79
RT1184.5SYS 67F 192-Nov—-79
RT11FER.SYS 80F 19-Nov-79
RT11EL.SYS 464F 19~-Nov~79
1T +SYS 2F 19-Nov-79
T +SYS IF 19-Nov~-79
IF +8YS IF 19-Nav-79

7 Filesy 244 Rlocks
242 Free blocks

/DATE[date] Use this option to include in the directory listing only those
files with a certain date. The following command lists all the files on device
DXO0: that were created on 13 August 1979.

+OIRECTORY/DATE133AUGI79 DIXO3

15-Ser~79
RT1184.8YS 47F (3-Aug-77 RYLIFE.EYS BOF 13~-Aug-79
RT11EL.SYS 43F 13-Aud-79 nx LHYS 3F 13~Aug 79 A
SWAF  .SYS 25F 13-Aus-79 TT cSYS AF AT -AuE-79 !
ne +SY§ IF 13-Audg-79 oy BYS 4F 13- Aug-20
LF +8YS 2F 13-Aug-79 FLE s GAY 146 13-Aug-7%
DUF +5AV 41 13-Aug-79 RESORC .80V 1% 13-Aug-277
DIR +SAV 17 13-Aug-79 RK L 8Y8 3 13-Aud-79
EDIT .SAV 19 13-Aug-79 oo +BYH S 13-Aug-79
SRCCOM.SAV 13 13-Aug-79 BINCOM. 54V 11 1Z2-Aug-79
SLF +SAV ?  13-Aud-79 SIFF . 3AV 14 13-Aug-79

20 Filess 412 BRlocks
73 Free blocks

-
/DELETED This option lists a directory of files that have been deleted "
from a specific device, but whose file name information has not been
destroyed. The listing includes the file names, types, sizes, creation dates,
and starting block numbers in decimal of the files. The file names that print
also represent tentative files. The listing can be useful in recovering files
that have been accidentally deleted. Once you identify the file name and
location, you can use the CREATE command or DUP to rename the area
(see Section 8.2.1 for this procedure). The following command lists files on
device DXO: that have been deleted. ”I%
JOIRECTORY/DELETED DXO:

14-Ttec-79
SYSGEN, CNI 11 19-Nov-79 1403 TS JMAC 2 27-Nov-79 2895
™ VMAC 26 19-Nav-79 2926  MT (8YS 32 27-Nov-79 3415
468DAT IR 1 14-Dlec-79% 3701 468LEL.DIR 527 14-Dec-79 3704
NUM2  MAC 4 21-Nov-79 4231 NUN2 LLBT 565 06-Ser-79 4234

0 Filesy O Rlocks

1164 Free blocks
Note in the example shown above that, since a deleted file does not really
exist, the total number of files and blocks is 0.
/DOS Use this option to list the directory of a device that is in RSTS/E or
DOS format. The only other options valid with /DOS are /BRIEF, /FAST,
and /OWNER. The valid devices are DECtape for RSTS/E and DOS, and
RKO05 for DOS. -—
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/END:n  Use with /START:n and /BADBLOCKS to specify the last block
number of a bad block scan. If you do not specify /END:n, the system scans to
the last block on the volume.

/EXCLUDE This option lists a directory of all the files on a device except

those files you specify. The following example lists all files on DXO0: except
the .SAV and .SYS files.

+OIRECTORY/EXCLUDE DXO!(¥.5AVs%X,85Y8)

29-0ct-79

RT118J.MAC 67F 06-Ser-79 RT11FR.MAC 80F 046-~Sep-79
RT11EL.MAC 43F 04&-Ser-79 box +HAC 3F 06-Ser~79
SWaF W MAC 25F 06-Ser-7%9 TT +MAC 2F 06-Ser-79
or +HAC 3F 06-Ser-79 oy +HAC 4F 06-Ger-79%
LF +MAC 2F 06-Ser~79 RK +MAC 3 06-Ser-79
STARTS.COM 1 27-Aug-79 oo +MAC 5 046-Ser-79

12 Files» 258 BRlocks
73 Free blocks

/FAST This option lists only file names and file types, omitting file lengths
and associated dates. This is the same as /BRIEF.

/FILES Use this option with /BADBLOCKS to print the file names of bad
blocks. If the system does not find any bad blocks, it prints only the heading,
as the following example shows. Do not use this option if the volume is not a
standard RT-11 directory-structured volume or if the volume does not con-
tain an RT-11 directory.

JOIRECTORY /ZBADRLOCKS /F 5 0Tl
POUF-T~No bad blocks detected D71

/FREE Use this option to print a directory of unused areas and the size of
each. This example lists the unused areas on device DK:.

+DNIRECTORY/FREE
14-Nlec~79

L UNUSEID 11 < UNMUSED » 2
= UNUSED > 26 < UNUSED 34
< UNUSED = 1 < UNUSED 528
< UNUSED * 0 < UNUSED B

0 Filees O Blocks
1162 Free blocks

/FULL This option lists the entire directory, including unused areas and
their sizes in blocks (decimal). The following example lists the entire direc-
tory for device DXO:.
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LOIRECTORY/FULL DXO3 -
14-Nec~79 -

SWAF . 8YS 23F 23-0ct-79 FT1184.8Y8 G7F 23-0ct-79

RT11FR.SYS GOF 19-Nov-7% RTLIL1EL.BYS &A4F 19 -Nov =79

Ti +8YS 2F 19-MNov-79% nr BYS 3P 19-Nov-79

ne +8YS IF 23-0ct-79 Irx C8YS AP 19 -Naw -7

ny +5YS 4F 19-Nov-7¢ RF 873 IF 17-Nov-79

RK +5YS 3F 19-Nov-79% 'L +8YS 4F 23-0ct -7

M +8YS S5F 23-0ct-79 ns +8YS IF 1%-Nov-79

oo +8Y8 SF 23-0ct-79 LF L8YG 2 238-Oct-77

LS +8YS 2F 19-Nov-79 CR +5YE 3F 19-Nov-79

MS +SYS PF 27-Nov-79 MTHO . 8YS IF 23-0ct-79

DISMTL.COM 9F 27-Nov-79 MMHD . SYS 4F 19-Nov-~79

NUMEER . FAS 1 1li-Dec-79 TONY . AGF 14 17-Aug~77

NUMZ  LST 1 13-Ttec-79 < UNUSED 565

25 Filesy 322 Rlocks
164 Free blochks

/INTERCHANGE Use this option to list the directory of a diskette thatis
in interchange format. The only other options valid with /INTERCHANGE
are /BRIEF and /FAST. _

/NEWFILES This option includes in the directory listing only those files
that were created on the current day. This is a convenient way to list the

files you created in one session at the computer. The following command
lists the new files on 19 May 1979.

JOIRECTORY/ZNEWFTLES DTO?
19~-Maw-79
FTILEL +TXT 1 19-Maw-79 FILER +TXT L 19-Maw-79 A
2 Filesy 2 Blocks 5
308 Free blocks

/OCTAL This option lists the sizes (and starting block numbers if you also
use /BLOCKS) in octal. If the device you specify is a magtape or cassette, the
system prints the sequence numbers in octal. The following example shows
an octal listing of device DXO:.

LJOIRECTORY/ZOCTAL DXO:
14-Tec-79 Octal SN
MYFROG . MAC 44F 12-Nov-79 ™ +MAC 31 27-Nov=79
UTMAC MAC 7 18-0ct-79 SYSMAC . MAC 51 19 -Nav-79
SWAF  .5YS 31 05-Ser-7% ANTON MAC 4 19-Nav-79
RT11SJ.SYS 103 19-Nov-79 TT .5Y§ 2 19-Nov~-79
DX . 8YS 3 29-Aug-~79 EUILD . MAC 144 19-Nov=~79
10 Files, 462 Elocks

264 Free blocks

/ORDER/:category] This option sorts the directory of a device according
to the category you specify. Table 4-3 summarizes the categories and their
functions.
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Table 4-3: Sort Categories
Category | Function
DATE Sorts the directory chronologically by creation date. Files that have the same

NAME

POSITION

SIZE

TYPE

date are sorted alphabetically by file name and file type.

Sorts the directory alphabetically by file name. Files that have the same file
name are sorted alphabetically by file type (this has the same effect as the
/ALPHABETIZE option).

Lists the files according to their position on the device (this is the same as
using /ORDER with no category).

Sorts the directory based on file size in blocks. Files that are the same size are
sorted alphabetically by file name and file type.

Sorts the directory alphabetically by file type. Files that have the same file
type are sorted alphabetically by file name.

The following examples list the directory of device DXO0:, according to each
of the categories.

+DIRECTORY/ORDERIDATE DXO!

14-Nec~-79
RUILIDY ,MAC 100 06-Ser—-79 SYSHMAC . MAC 41 19-Nov-79
nx +8YS 3 06-8er-79 TT +8YS 2 179-Nov-7%
MYFROG.MAC 36F 12-0ct 79 UTHMAC MAC 7 1%-Nov-79
RFUNCT . MAC 4 19-Nov—-79 ™ +MAC 25 27-Nov-79
RT1184.8Y8 47  19-Nov~79 SWAF . 8YS 25 0S-Dec-79

10 Filessy 306 Rlocks

180 Free blocks

+DIRECTORY/ORDER I NAME [X03

14-liec—79
RUTLD MAC 100 06~-Ser-79 SWAF . 5YS 25 Q5-Dec-79
X +8YS 3 046~8Ser~79 SYSMAC . MAC 41 19-Nov-7%
MYFROG.MAC 346F 12-00t-79 TH +MAC 29 27-Nov-79
RFUNCT.SYS 4 19-Nov-79 TT +5Y8 2 19-Nov-79
RT116..8Y8 67 19-Nov~79 VTHMAC Mal 7 192-Nov-79

10 Filesy 306 Rlochs

180 Free blocks

+DIRECTORY/ORDERIFOSITION [XO?

14-Tec-79
RT115J4.8YS 67 19-Nov-79 RUTLD ,MAC 100 06~Ser-79
nXx +8YS 3 06-8er~79 SYSHAC . MAC 41 19-Now-7%
MYFROG . MAC 346F 12-0ct-79 ™ +HMAaC 2% 27-Nov~7%
SWAF  .5YS 25 05~Nlec-79 VTMAC +MAC 7  19-Nav-79
RFUNCT.SYS 4 19-Nov-79 TT +8YS 2 19-Nov-7¢

10 Filesy 306 ERlocks

180 Free blocks

Keyboard Commands 4-69



DIRECTORY

L OIRECTORY/ORDER:SIZE DXO0!
14-Dec-79 r__
TT .SYS 2 19-Nov-79 SWAF . EYS 25 0%-Dec~79
Ix ,5YS 3 06-Ser-79 MYFROG. MAC 34 12-0ct-79
RFUNCT.SYS 4 19-Nov-79 SYSHAC . HAC 41 19-Nov-79
UTHAC .MAC 7 19-Now-79 RT116..5Y5 67  19-Nov~77
™ MAC 25 27-Nov-79 BUILD HMAC 100 0b-Sep-79

10 Filesy 3046 Blocks
180 Free blocks

+OIRECTORY/ORDERITYRE DXO?

14-Dec-79
BUILD .MAC 100 06-Ser-79 nx .5YS 3 06~Ser-79
MYFROG . MAC 36F 12-0ct-79 RFUNCT.SYS 4 19-Nov-79
SYSMAC . MAC 41  19-Nov-79 KT118J.5YS 67 19-Nov-79
™ +MAC 25  27-Nov-79 SWAF  ,SYS 25 0S-Dec-79
UTMAC .MAC 7 19-Nov-79 TT ,5YS 2 19-Nov-79
10 Filessy 306 Elocks
180 Free blocks
/OUTPUT:filespec Use this option to specify a device and file name for -~

the output listing file. Normally, the directory listing appears on the console
terminal. If you omit the file type for the listing file, the system uses .DIR.

/OWNER:[nnn,nnn] Use this option with /DOS to specify a user identi-
fication code (UIC). Note that the square brackets are part of the UIC; you
must type them.

/POSITION Use this option to list the file sequence numbers of files stored
on a magtape. See /COLUMNS:n for a sample listing. PN

/PRINTER Use this option to print the directory listing on the line
printer. The default output device is the terminal. Note that the /PRINTER
option does not use the QUEUE program to queue the directory listing.

/REVERSE This option lists a directory in the reverse order of the sort
you specify with /ALPHABETIZE, /ORDER, or /SORT. The following exam-
ple sorts the directory of DX0: and lists it in reverse order by size.

L DIRECTORY/ORIER:SIZE/REVERSE DIX0:
14-Iec-79

EUILD MAC 100 O0&-Ser-79 T JMAC 25 27-Nov-79
RT118J.8YS 67 19-Nov-79 UTMAC MAC 7 19-Nov-79

SYSMAC . MAC 41  19-Nov-79 RFUNCT,.SYS 4 19-Nov-79

MYFROG . MAC 36F 12-0ct~79 X .SYS 3 06-Ser-79

SWAF  .SYS 25  05-Dec-79 TT . 5YS 2 19-Nov-79

10 Filesy 306 Elocks

180 Free blocks

/SINCE[date] This option lists a directory of all files on a specified device
that were created on or after a specified date. The following command lists
only those files on DK: that were created on or after 13 August 1977.
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DIRECTORY
vOIRECTORY/SINCE:133AUGE79

14-Tiec-7%
RT118J.8YS 67F 14-Aug-79 RTLIFE,.SYS 80F 02-Ser~79
RT11RL.SYS H3F 19-Aug~79 X +8YS 3F 10-3ep~79
SWAF ., 8YS 25F 02-Ser-79 TT +8YS 2F 15-8er~79
SIFF  .SAV 14 02-Ser~-79

7 Filess 154 Elocks
332 Free blaocks

/SORTI:category] This option sorts the directory of a device according to
sthe category you specify. It is the same as /ORDER/:category].

/START[:n] Use this option with the / BADBLOCKS option to specify the
starting block, and optionally the last block if you use /END:n, of the bad
block scan. The argument n represents a block number in decimal. If you do
not supply a value with /START, the system scans from the first block on the
volume. If you do not specify /END:n, the system scans to the end of the
volume.

/SUMMARY This option lists a summary of the device directory. The
summary lists the number of files in each segment and the number of seg-
ments in use on the volume you specify. The /SUMMARY option does not
list the segments in numerical order, only the order in which they are linked
on the volume. The following example lists the summary of the directory for

device DK:.

+DIRECTORY/SUMMARY
14-Nov~-79

44 Fales in sedmert 1
46 Files in szedment 4
37 Files in csepdgment 2

34 Files in sszgmenl 5

od

38 Files in zegment
16 Available sedmentsr 5 irn use

199 Filesy 3647 Rlocks
1115 Free blocks

/TERMINAL This option lists directory information on the console termi-
nal. This is the default operation.

/TOPS Use this option to list the directory of a DECtape that is in DEC-
system—10 format. The only other options valid with /TOPS are /BRIEF and
/FAST.

/VERIFY Use this option with the /BADBLOCKS option to read a bad
block, write to it, and read it again. If the system can not read the block, it
reports a hard error. If the block recovers, it reports a soft error. This pro-
cedure does not destroy data already on the volume.

Use this option only when necessary; DIGITAL does not guarantee the
integrity of the data recovered from a soft bad block error.
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/VOLUMEID[:ONLY] Use /VOLUMEID to print the volume ID and

owner name along with the directory listing of the storage volume. If you L
include the optional argument, ONLY, the system prints only the volume ID
and owner name.
The following example displays the volume ID of volume DK1:
JDIRECTORY/VOLUMEID DiX1?

14-Dec~7%

Volume ID?! BACKUF2

Owner P Marew
SWAF  .SYS 25F 19-Nov-79 RT115J.8Y8 $7F 19-Nov-79
RT11FE.SYS 80OF 19-Nov-7% RTI1EL.EYS 44F 19-Nov-79
TT ,SYS 2F 19-Nov~79 oT 5YS 3P 19-Now-79
P ,8YS 3F 19-Nov-79 X L 8YS IF 19-Now-79
ny .8YS 4F 19-Nov-79 RF W5YS IF 19-Nov-79
RK .8YS 3F 19-Nov-79 L L3YS 4P 19-Nov=79

12 Filesy 271 Rlocks

215 Free blocks
/WAIT Use with the BADBLOCKS option when you want the system to ‘
initiate a bad block scan but to pause for you to mount the input volume.
This option is particularly useful if you have a single-disk system. When you
use this option, and the system volume is mounted, the system initiates the
operation you specify, then prints Mount input volume in <device>; Con-
tinue?. The prompt <device> represents the device into which you mount
the volume. Mount your input volume and type Y, followed by a carriage
return.

. : '
The following sample performs a bad block scan on an RK05 disk. '
CTORY /WAL T/RAIELDCKS RKO$

«JN ineut volume i RRKOD Conbtinue? Y
PRUR-T-No bad Dlocks detectead
Mowrnt sustem volume in RKOY Continue® Y

M
-
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The DUMP command can print on the terminal or line printer, or write toa
file all or any part of a file in octal words, octal bytes, ASCII characters,
and/or Radix-50 characters. It is particularly useful for examining direc-
tories and files that contain binary data.

DUMP IOUTPUT:filespec [/ALLOCATE:size] ] filespec

/PRINTER
ITERMINAL

/INOJ AscCIl
IBYTES
/IGNORE
{ONLY:block
IRAD50
[/START:block] [/END:biock]

IWORDS J

In the command syntax shown above, filespec represents the device or file
you want to examine. If you do not specify an output file, the listing prints
on the line printer. If you do not specify a file type for an output file, the sys-
tem uses .DMP. You can specify the entire command on one line, or you can
rely on the system to prompt you for information. The DUMP command
prompt is Device or file?.

Notice that some of the options (/ONLY, /START, and /END) accept a block
number as an argument. Remember that all block numbers are in octal, and
that the first block of a device or file is block 0. To specify a decimal block
number, follow the number with a decimal point. If you are dumping a file,
the block numbers you specify are relative to the beginning of that file. If
you are dumping a device, the block numbers are the absolute (physical)
block numbers on that device.

The system handles operations involving magtape and cassette differently
from operations involving random-access devices. If you dump an RT-11
file-structured tape and specify only a device name in the file specification,
the system reads only as far as the logical end-of-tape. Logical end-of-tape is
indicated by an end-of-file label (EOF1) followed by two tape marks. For
non-file-structured tape, logical end-of-tape is indicated by two consecutive
tape marks. If you dump a cassette and specify only the device name in the
file specification, the results are unpredictable. For magtape dumps, tape
mark messages appear in the output listing as the system encounters them
on the tape.

NOTE

The DUMP operation does not print data from track 0 of
diskettes.

The following sections describe the options you can use with the DUMP com-
mand. Following the options are some sample listings and an explanation of
how to interpret them.
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/ALLOCATE:size Use this option with /OUTPUT to reserve space on the
device for the output listing file. The argument size represents the number
of blocks of space to allocate. The meaningful range for this value is from 1
to 32767. A value of -1 is a special case that creates the largest file possible
on the device.

JASCII This option prints the ASCII equivalent of each octal word or byte
that is dumped. A dot (.) represents characters that are not printable. This is
the default operation.

/NOASCII Use this option to suppress the ASCII output, which appears in
the right hand column of the listing (or below the bytes if you have specified
/BYTES). This allows the listing to fit in 72 columns.

/BYTES Use this option to display information in octal bytes. The system
does not display words unless you also use /WORDS.

/END:block Use this option to specify an ending block number for the

dump. The system dumps the device or file you specify, beginning with block -~
0 (unless you use /START) and continuing until it dumps the block you spec-

ify with /END.

/FOREIGN Use this option to dump a magtape that is not RT-11 file-
structured.

/IGNORE Use this option to ignore errors that occur during a dump oper-
ation. Use /IGNORE if an input or output error occurred when you tried to
perform a normal dump operation. A~

/ONLY:block Use this option to dump only the block number you specify.

/OUTPUT:filespec Use this option to specify a device and file name for
the output listing file. Normally, the listing appears on the line printer. If
you omit the file type for the listing file, the system uses .DMP.

/PRINTER This option causes the output listing to appear on the line
printer. This is the default operation.

/RAD50 This option prints the Radix—50 equivalent of each octal word
that is dumped.

/START:block Use this option to specify a starting block number for the
dump. The system dumps the device or file, beginning at the block number
you specify with /START and continuing to the end of the device or file
(unless you use /END).

/TERMINAL This option causes the output listing to appear on the con-
sole terminal. Normally, the listing appears on the line printer.

/WORDS This option displays information in octal words. This is the
default operation.

The following command dumps block 1 of the file SYSMAC.MAC. The out-

put listing, which shows octal bytes and their ASCII equivalent, is stored in

file MACLIB.DMP. The PRINT command prints the contents of the file on -_—
the line printer.
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STUMPZ0UTEFUT EMACLITR/ZBYTES/ZONLY 21 SYSMAC . MAG
JFRINT MACL TR DME

SYISYSMAC  MAC
BLOCK NUMEEK 00001

000/ 120 040 117 1ué 04V 040 124 110 105 040 040 123 117 106 124 127
P 8] F T H b S ¢] K T w

020/ 101 122 165 040 V40 111 123 040 040 110 105 122 105 102 131 1%
A R E 1 S ] E R £ B Y .

04U/ 012 073 04U 124 122 101 116 123 106 105 122 122 105 104 056 ul1S
. H T R A N 5 k¥ E K R E D . .

060/ 012 073 ¢15 v12 073 040 124 110 105 040 111 116 106 117 122 115
. ; . . ; T H L 1 N ¥ U K M

100/ 101 124 111 117 llo 040 111 116 040 124 110 111 123 040 123 117
A T 1 ¢ I I N 1 H 1 S S 9]

1207 106 124 127 101 122 105 040 111 123 040 123 12% 10z 112 105 1u3
3 T w A R k. 5 5 j b J £ C
140/ 124 040 124 117 046G 103 110 101 116 107 105 040 040 127 111 124
T T u C H A b G .
160/ 110 117 125 124 04V 040 116 117 124 111 103 105 015 01z G73 040
H 6] U T ] ] T 1 C E . . h
200/ 101 116104 040 U4U 123 110 117 125 114 1u4 040 u4v 116 117 124
A N L N H V] i J T
040 040 102 105 040 040 1063 117 116 123 124
B k Y > by
249/ 040 101 123 040 04U 1G1 046G 103 117 115 11% 111 124 115 105 ito
A S A C U I} M 1 s N
260/ 124 040 102 131 040 104 111 107 111 124 1ul 114 Gayv 105 lezl 1¢5
1 B Y L I G 1 T A L t Y] u
3007 111 120 115 105 116 124 015 012 073 040 103 117 127 120 117 122
1 P M E N { . . H C u K 3
320/ 101 124 111 117 116 050 015 012 073 015 012 u73 U4y 1u4 11i 1lui
A T 1 v] N . . . ; . . ; V) 1 G
340/ 111 124 101 114 040 101 123 123 125 115 105 123 040 1lo 117 040
1 T A L A S S U i) k. S N v]
360/ 122 105 123 120 117 116 123 111 1luZ 111 114 111 124 131 u40 106
R E S P 0] N S i 3
40U/ 117 122 040 124 11V 105 040 125 123 105 v4u 117 122 040 04U 122
8] R T ti E U S E r
420/ 105 114 111 101 102 111 114 111 124 131 vau 040 117 1ub V40 04U
X L I A B8 1 bt 8] 3
440/ 111 124 123 015 012 073 040 123 117 106 124 127 1ul 1lzz 105 u40
I T S H !

N
N
<
~N

122 125 1ub5 1ud U440

. . H A
460/ 117 116 040 105 121 125 111 120 115 1u5 116 124 040 127 11vu 111
0 N £ Y] U 1 P M E v T w H 1
500/ 103 110 040 111 123 040 116 117 124 040 123 125 120 126 114 111
C H 1 S N 4] T S U 3 P L 1

520/ 105 104 040 102 131 040 104 111 107 111 124 101 114 U56 UL5 012
540/ 014 056 115 501 103 122 117 040 056 USb 126 061 056 056 015 012
560/ 056 115 103 101 114 114 011 056 056 056 103 115 $60 054 056 obe
600/ 556 ?03 Slb 361 354 356 656 656 ;UJ 115 902 054 U56 65b 656 iOB
620/ 115 063 054 056 056 056 103 115 064 054 ob6 956 056 103 115 065
640/ 054 056 056 056 103 115 066 015 012 656 bSb 056 126 961 v75 Gol
660/ 015 512 056 105 116 104 115 015 012 015 012 056 115 101 103 122
. . . E N D M . . . . . M A C K
700/ 117 040 056 056 126 062 056 056 015 012 056 115 103 101 114 114
720/ 011 056 056 056 103 115 060 054 056 956 056 103 115 06l 054 Gbo
740/ 056 056 103 115 062 054 056 056 056 103 115 063 054 056 056 050
760/ 103 115 064 054 056 056 056 103 115 o5 054 056 056 956 103 i1o
C M 4 , . . cmos o, 0T e .
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In the printout above, the heading shows which file was dumped and which -
block of the file follows. The numbers in the leftmost column indicate the ST
byte offset from the beginning of the block. Remember that these are all

octal values, and that there are two bytes per word. The octal bytes that

were dumped appear in the next eight columns. The ASCII equivalent of

each octal byte appears underneath the byte. The system substitutes a dot (.)

for nonprinting codes, such as those for control characters.

The last example shows block 6 (the directory) of device RKO:. The output is
in octal words with Radix—50 equivalents below each word.

JOUMBZNOASTTIZRADGO/ONLY 36 RROS

RRO:/N/X/0%0
BLUCK NUMBER 00006
000/ 000020 000002 000004 000000 000046 V02000 075131 062000
3 B D 8 YX  SWA P
020/ 075273 000031 000000 027147 002000 071677 142302 075273
SYS Y GPY YX  RT1 18J SYS PN
040/ 000103 000000 027147 002000 071677 141262 075273 000120 -
As GPY YX  RT1 1FB SYS B
060/ 000000 027147 V02000 071677 141034 075273 000100 000000
GP9 YX  RT1 1BL 5YS AX
100/ 027147 002000 100040 000000 075273 000002 000000 027147
GPY YX TT 5YS B GP9
120/ 002000 016040 000000 075273 000003 000000 027147 002000
X DT SYS c GP9 YX
146/ 015600 000000 075273 000003 000000 027147 002000 016300
DP 5YS c GPY X DX
160/ 000000 075273 000003 000000 027147 002000 016350 000000
5YS C GpY X DY -
200/ 075273 000004 000000 027147 002000 070560 000000 075273 il
SYS b GP9 YX  RF 5YS
220/ 000003 000000 027147 002000 071070 000000 075273 000003
C GP9 YX  RK SYs c
240/ 000000 027147 002000 015340 000000 075273 000004 000000
GP9 YX DL 5Y8 D
260/ 027147 002000 015410 000000 075273 000005 000000 027147
GP9 YX DM 5YS E GPY
300/ 002000 015770 000000 075273 000003 000000 027147 002000
¥x DS 5YS c GPY YX
320/ 014640 000V00 075273 000005 000000 027147 002000 040600
Db 5YS £ GPY ¥X  LP
340/ GV00VO 075273 0UG002 00000U 027147 002000 V46770 000000 -
SYS B GPY YA LS
360/ 075273 000002 000000 027147 V0200y 012620 000000 075273
SY5 B GPY Xx  CR 5Y8
400/ 000003 000000 027147 002000 052070 0000VO 075273 000011
¢ GP9 XX s 5YS i
420/ 000000 027547 002000 052150 014400 075273 000003 000000
Gwo YX  mTH D 518 c
440/ 027147 002000 015173 052177 012445 000011 V00000 027547
GP9 YX  DIS  MTI com 1 Gno
460/ 002000 051520 014400 075273 000004 000000 027147 002000
¥X  MMA D SYS D GPY YX
500/ 015173 052200 012445 000010 V0000V 027547 002000 052100
L1s MT2 com H GWl YX  mSH
520/ 014400 075273 000004 000000 027147 002000 054540 000000
b sys D GP9 X nL
540/ 075273 000002 0000U0 027147 002000 062170 000000 075273
5Ys b GP9 X pC 518
560/ 000002 VO0UY0 027147 V02000 062240 VV0VLU 075273 000003
B GPY Yx  PD 5YS c
600/ 000000 027147 002000 012740 000000 075273 0000065 000000
GP9 X CT 5YS £
620/ 027147 002000 006250 000000 075273 00007 000000 u27147 o~
GPY YX  BA 5YS G GP9Y =

4-76 Keyboard Commands

i Wﬂﬂwwmm



640/
660/
700/
720/
740/
160/

002000
XX
023752
FOR
060223
ORC
073376
SAV
000052
AB
000000

016130
Lup
050574
MAT
073376
SAV
000021

Q
000000

027147
GP9

000000

073376
SAV .
000017

0
000000

027147

GP9

002000
YX

0733706
SAV
000023
S
000000

027147
GF9
002000
YX
042614
KED

000051
AA
000000

027147
GP9
002000
X
017751
EDI
000000

000000

027147
GP9
002000
XX
075273
SYS
076400
T
073376
SAV

Keyboard Commands

027147
GP9Y
002000
X
015172
DIR
050553
MAC
073370
SAV
000073
AS

002000

000000

V74324
SML
000023
S
000000

DUMP
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The E (Examine) command prints in octal the contents of an address on the
console terminal.

E address [-address]

In the command syntax illustrated above, address represents an octal ad-
dress that, when added to the relocation base value from the Base command,
provides the actual address that the system examines. This command per-
mits you to open specific locations in memory and inspect their contents. Itis
most frequently used after a GET command to examine locations in a
program.

The Examine command accepts both word and byte addresses, but it always
executes the command as though you specified a word address. (If you spec-
ify an odd address, the system decreases it by one.)

If you specify more than one address (in the form addressI-address2), the
sys- tem prints the contents of addressl through address2, inclusive. The
second address (address2) must always be greater than the first address. If
you do not specify an address, the system prints the contents of relative
location 0. -

Note that you cannot examine addresses outside the background.

The following example prints the contents of location 1000, assuming the
relocation base is 0.

JE 1000

127401

The next command sets the relocation base to 1000. -~
LB 1000

The following command prints the contents of locations 2000 (offset of 1000
from last B command) through 2005.

B 10011008

127401 007624 127400
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The EDIT command invokes the text editor.

EDIT IKED ICREATE
K52 /INSPECT SP ) tilespec [/ALLOCATE:size)
ITECO JIOUTPUT:filespec [/ALLOCATE:size]

The text editor, EDIT, is a program that creates or modifies ASCII files for
use as input to programs such as the MACRO assembler or the FORTRAN
compiler. The editor reads ASCII files from any input device, makes speci-
fied changes, and writes the file on an output device. It also allows efficient
use of VT'11 or VS60 display hardware, if this is part of the system con-
figuration (except in multi-terminal systems).

You can also use the Keypad Editor (KED for VT100 terminals, K52 for
VT52 terminals) as an alternative to EDIT. The Keypad Editor is restricted
to the VT100 and VT52 terminals, however. You can invoke the Keypad
Editor with the /KED or /K52 options described below. For more information
on the Keypad Editor, see the PDP—11 Keypad Editor User’s Guide.

NOTE

You can use-the SET EDIT command to set a default editor
(EDIT, KED, or K52) so that when you issue the EDIT com-
mand, you invoke that editor. The system defaults to the
EDIT editor each time you bootstrap, however. For more
details, see the SET EDIT command description.

EDIT considers a file to be divided into logical units called pages. A page of
text is generally 50—60 lines long (delimited by form feed characters) and
corresponds approximately to a physical page of a program listing. EDIT
reads one page of text at a time from the input file into its internal buffers
where the page becomes available for editing. You can then use editing com-
mands to:

® Locate text to be changed

e Execute and verify the changes

® List an edited page on the console terminal
o Output a page of text to the output file

In the command syntax illustrated above, filespec represents the file you
wish to edit. You can enter the EDIT command on one line, or you can rely
on the system to prompt you for information. If you do not supply a file speci-
fication for the file to edit, the system prompts File?. If you do not specify any
option with the EDIT command, the text editor performs the edit backup
operation. To do this, it changes the name of the original file, giving it a file
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type of .BAK when you finish making your editing changes. The actual file
renaming occurs when you successfully exit from the editor. -

When you want to edit an existing file, the editor does not perform any I/O -
operation as a result of your command. You must issue the R command to
the editor to read the first page of text and make it available for you to work
on. The following example invokes EDIT, opens an existing file, and reads
the first page of text:

JEDIT MYFILE.TXT

KB

When you issue an EDIT command, the system invokes the text editor. (You

can use the SET EDIT command to set the default editor. If you do not use

the SET EDIT command, the system assumes EDIT.SAV each time you

issue the EDIT command. See the SET EDIT command for more informa-

tion.) It is possible to receive an error or warning message as a result of the

EDIT command. If, for example, the file you need to edit with EDIT does not -,
exist on device DK:, the editor issues an error message and remains in con-

trol. For example:

PEDLT-F~File rmot fourd
xCHe

When a situation like this occurs, you can either issue another command
directly to the text editor or enter CTRL/C followed by two ESCAPEs to P
return control to the monitor. B

NOTE

To perform any edit operations on a protected file, you must
disable the file’s protected status (see the RENAME com-
mand description).

The following sections describe the options you can use with the EDIT com-
mand. A complete description of EDIT is contained in Chapter 5. A,

/ALLOCATE:size Use this option with /OUTPUT or after the file specifi-
cation to reserve space on the device for the output file. The argument size
represents the number of blocks of space to allocate. The meaningful range
for this value is from 1 to 32767. A value of -1 is a special case that creates
the largest file possible on the device.

/CREATE Use this option to build a new file. With EDIT you can also cre-
ate a new file while you are working with the text editor by using the EDIT
Write (EW) command, described in Chapter 5. The following example cre-
ates a file called NEWFIL.TXT on device DK:, inserts one line of text, and
then closes the file.

CEDIT/CREATE NEWFTL . TXT

K ITHIS I8 A NEW FILE.
4 -

KEX$%S -
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To create a file with /KED or /K52, see the PDP-11 Keypad Editor User’s
Guide.

/EXECUTE:filespec Use this option with /TECO to execute the TECO
commands contained in the file you specify with / EXECUTE.

/INSPECT Use this option to open a file for reading. This option does not
create any new output files. You can also open a file for inspection while you
are working with the EDIT by using the Edit Read (ER) command, which is
explained in Chapter 5.

The following command opens an existing file for inspection, lists its con-
tents, and then exits.

LEDITZINSPECT NEWFIL . TXT
xRé$

*x/1L.5%

THIS IS A NEW FILE.

K UCEE

/KED This option invokes the Keypad Editor (KED). For more informa-
tion on the Keypad Editor, see the PDP—11 Keypad Editor User’s Guide. Use
/KED only if you are using a VT100 terminal.

/K52 This option invokes the Keypad Editor. Use /K52 only if you are
using a VT52 terminal. For more information on the Keypad Editor, see the
PDP-11 Keypad Editor User’s Guide.

/OUTPUT:filespec This option directs the text you edit to the file you
specify, leaving the input file unchanged. You can also write text to an out-
put file while you are working with EDIT by using the Edit Write (EW) com-
mand, explained in Chapter 5. The following command reads file
ORIG.TXT, and writes the edited text to file CHANGE.TXT.

L ERTT/0UTRUT SCHANGE . TXT QRIG.TXT
X

/TECO This option invokes the TECO editor. (TECO is not supported by
DIGITAL. It is distributed on the RT—11 kit for the convenience of those cus-
tomers who normally order TECO from the DECUS Program Library) For
more information on TECO see the PDP—-11 TECO User’s Guide.
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The EXECUTE command invokes one or more language processors to
assemble or compile the files you specify. It also links object modules and
initiates execution of the resultant program.

EXECUTE JEXECUTE [ilespec] JALLOCATE:size] filespec | /LIBRARY
ILIST [:filespec] /ALLOCATE:size] IPASSH
IMAP [filespec] [[ALLOCATE:size]/WIDE]

IOBJECT [:filespec] [/ALLOCATE:size]

/BOTTOM:n

IDEBUG [:filespec]
ILINKLIBRARY [:filespec]
/INO] RUN

/DIBOL
[ /ALPHABETIZE ]

ICROSSREFERENCE
/INO] LINENUMBERS
IONDEBUG

IFORTRAN ~_—
[~ ICODE:type
IDIAGNOSE

{EXTEND

IHEADER

n4

/INO] LINENUMBERS
IONDEBUG

/[NO] OPTIMIZE [:type]
IRECORD:fength
ISHOW [:value]
ISTATISTICS

/INO] SWAP

/UNITS:n

{[NO] VECTORS
L_/WARNINGS -

IMACRO A,

[~ ICROSSREFERENCE [:typel. . .:type]} j|

IDISABLE:value [. . .:value}
IENABLE:value [. . .:value]

L_/[NO] SHOW:value
L -

In the command line shown above, filespecs represents one or more files to be

included in the assembly. The default file types for the output files are .LST

for listing files, . MAP for load map files, .OBJ for object files, and .SAV for

memory image files. The defaults for input files depend on the language -
processor involved. These defaults include .MAC for MACRO files, .FOR for

FORTRAN files, and .DBL for DIBOL files.

To compile (or assemble) multiple source files into a single object file, sepa-
rate the files by plus (+) signs in the command line. Unless you specify oth-
erwise, the system creates an object file with the same name as the first
input file and gives it an .OBJ file type.

To compile multiple files in independent compilations, separate the files by
commas (,) in the command line. This generates a corresponding object file
for each set of input files. The system then links together all the object files
and creates a single executable file. You can combine up to six files for a
compilation producing a single object file. You can specify the entire EXE-
CUTE command as one line, or you can rely on the system to prompt you for
information. The EXECUTE command prompt is Files?.
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There are several ways to establish which language processor the EXE-

CUTE command invokes:

1. Specify a language-name option, such as /MACRO, to invoke the
MACRO assembler.

2. Omit the language-name option and explicitly specify the file type for
the source files. The EXECUTE command then invokes the language
processor that corresponds to that file type. Specifying the file
SOURCE.MAC, for example, invokes the MACRO assembler.

3. Let the system choose a file type of . MAC, .DBL, or .FOR for the source
file you name. The handler for the device you specify must be loaded. If
you specify DX1:A, and the DX handler is loaded, the system searches
for source files A.MAC and A.DBL, in that order. If it finds one of these
files, the system invokes the corresponding language processor. If it can-
not find one of these files, or if the device handler associated with the

input file is not resident, the system assumes a file type of .FOR and
invokes the FORTRAN compiler.

If the language processor selected as a result of this procedure described
above is not on the system device (SY:), the system issues an error
message.

Language options are position-dependent. That is, they have different
meanings depending on where you place them in the command line. Options
that qualify a command name apply across the entire command string.
Options that follow a file specification apply only to the file (or group of files
separated by plus signs) that they follow in the command string.

The following sections describe the options you can use with the EXECUTE
command.

/ALLOCATE:size Use this option with /EXECUTE, /LIST, /MAP, or
/OBJECT to reserve space on the device for the output file. The argument
size represents the number of blocks of space to allocate. The meaningful
range for this value is from 1 to 32767. A value of -1 is a special case that
creates the largest file possible on the device.

/ALPHABETIZE Use this option with /DIBOL to alphabetize the entries
in the symbol table listing. This is useful for program maintenance and
debugging.

/BOTTOM:n Use this option to specify the lowest address to be used by
the relocatable code in the load module. The argument n represents a six-
digit, unsigned, even octal number. If you do not use this option, the system
positions the load module so that the lowest address is location 1000 (octal).
This option is invalid for foreground links.

/CODE:type Use this option with /FORTRAN to produce object code that
is designed for a particular hardware configuration. The argument type rep-

resents a three-letter abbreviation for the type of code to be produced. The
valid values are: EAE, EIS, FIS, and THR. See the RT-11/RSTS/E FOR-
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TRAN 1V User’s Guide for a complete description of the types of code and Y
their function.

/CROSSREFERENCE[:typel...:typell Use this option with /MACRO or
/DIBOL to generate a symbol cross-reference section in the listing. This
information is useful for program maintenance and debugging. Note that
the system does not generate a listing by default. You must also specify
/LIST in the command line to get a cross-reference listing.

With MACRO this option takes an optional argument. The argument type
represents a one-character code that indicates which sections of the cross-
reference listing the assembler should include. Table 4-10 summarizes the
valid arguments and their meaning.

/DEBUGI(:filespec] Use this option to link ODT (on-line debugging tech-

nique, described in Chapter 21) with your program to help you debug it. If

you supply the name of another debugging program, the system links the

debugger you specify with your program. The debugger is always linked low -,
in memory relative to your program.

/DIAGNOSE Use this option with /FORTRAN to help analyze an internal
compiler error. ' DIAGNOSE expands the crash dump information to include
internal compiler tables and buffers. Submit the diagnostic printout to DIG-
ITAL with a software performance report (SPR) form. The information in
the listing can help DIGITAL programmers locate the compiler error and
correct it.

/DIBOL This option invokes the DIBOL language processor to compile the
associated files.

/DISABLE:valuel...:value] Use this option with /MACRO to specify a
.DSABL directive. Table 4-11 summarizes the arguments and their mean-
ing. See the PDP-11 MACRO Language Reference Manual for a description
of the directive and a list of all legal values.

/ENABLE:valuel...:value] Use this option with /MACRO to specify an -
.ENABL directive. Table 4-11 summarizes the arguments and their mean-
ing. See the PDP-11 MACRO Language Reference Manual for a description

of the directive and a list of all legal values.

/EXECUTE[:filespec] Use this option to specify a file name or device for
the executable file. Because the EXECUTE command creates executable
files by default, the following two commands have the same meaning:

LEXECUTE  MYFROG
L EXECUTEZEXECUTE  MYFROG

Both commands link MYPROG.OBJ and produce MYPROG.SAV as a
result. The /EXECUTE option has different meanings when it follows the

command and when it follows the file specification. The following command
creates an executable file called PROG1.SAV on device RK1:.

GEXECUTE/EXECUTE SRKL?  FROGLy PROGR2 — = J
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The next command creates an executable file called MYPROG.SAV on
device DK:.

SEXECUTE RTNLyRTNZ2y MYPROG/EXECUTE

/EXTEND Use this option with /FORTRAN to change the right margin
for source input lines from column 72 to column 80.

/FORTRAN This option invokes the FORTRAN language processor to
compile the associated files.

/HEADER Use this option with /FORTRAN to include in the printout a
list of options currently in effect.

/14 Use this option with /FORTRAN to allocate two words for the default
integer data type (FORTRAN uses only one-word 1ntegers) so that it takes
the same physical space as real variables.

/LIBRARY Use this option with /MACRO to identify the file the option
qualifies as a macro library file. Use it only after a library file specification
in the command line. The MACRO assembler looks first to the library asso-
ciated with the most recent /LIBRARY option to satisfy references (made
with the MCALL directive) from MACRO programs. It then looks to any
libraries you specified earlier in the command line, and it looks last to
SYSMAC.SML.

In the example below, the two files A.FOR and B.FOR are compiled to-
gether, producing B.OBJ and B.LST. The MACRO assembler assembles
C.MAC, satisfying .MCALL references from MYLIB.MAC and SYS-
MAC.SML. It produces C.OBJ and C.LST. The system then links B.OBJ and
C.OBJ together, resolving undefined references from SYSLIB.OBJ, and pro-

duces the executable file B.SAV. Finally, the system loads and executes
B.SAV.

cEXECUTE A+BZLIST/OBJECT e MYLER/ZL LBRARY AL MAC/LIST/0RJIECT

/LINENUMBERS Use this option with /DIBOL or /FORTRAN to include
internal sequence numbers in the executable program. These are especially
useful in debugging programs. This is the default operation.

/NOLINENUMBERS Use this option with /DIBOL or /FORTRAN to sup-
press the generation of internal sequence numbers in the executable pro-
gram. This produces a smaller program and optimizes execution speed. Use
this option to compile only those programs that are already debugged; other-
wise the line numbers in DIBOL or FORTRAN error messages are difficult
to interpret.

/LINKLIBRARY:filespec Use this option to include the library file name
you specify as an object module library during the linking operation. Repeat
the option if you need to specify more than one library file.

/LIST(:filespec] You must specify this option to produce a compilation or
assembly listing. The /LIST option has different meanings depending on
where you put it in the command line.
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If you specify /LIST without filespec in the list of options that immediately -
follows the command name, the system generates a listing that prints on the o
line printer. If you follow /LIST with a device name, the system creates a

listing file on that device. If the device is a file-structured device, the system

stores the listing file on that device, assigning it the same name as the input

file with a .LST file type. The following command produces a listing on the

terminal:

EXECUTEZLTSTETT AFOR
The next command creates a listing file called A.LST on RK3:.
EXECUTEZLTST RIS A MAC

If the /LIST option contains a name and file type to override the default of
.LST, the system generates a listing file with that name. The following com-
mand, for example, compiles A.FOR and B.FOR together, producing files
A.OBJ and FILE1.OUT on device DK:. It then links A.OBJ (using SYS-
LIB.OBJ as needed) and produces A.SAV.

CEXECUTE/NORUNAFORTRANAL DS TIFILEL QUT A+R

Another way to specify /LIST is to type it after the file specification to which
it applies. To produce a listing file with the same name as a particular input
file, you can use a command similar to this one:

JEXECUTEZBTROL a+B7LIET IRKE

The command shown above compiles A.DBL and B.DBL together, producing
files DK:A.OBJ and RK3:B.LST. It then links A.OBJ (using SYSLIB.OBJ as
needed) and produces DK:A.SAV. If you specify a file name on a /LIST
option following a file specification in the command line, it has the same
meaning as when it follows the command. The following two commands
have the same results:

CEXECUTE /MATRD L TST IR
JEXECUTE/MACROALIST IR A f"%

Remember that file options apply only to the file (or group of files that are
separated by plus signs) that they follow in the command string. For
example:

JEXECUTE /NORUN & MAC/LTST» B HOR

This command compiles A.MAC, producing A.OBJ and A.LST. It also com-
piles B.FOR, producing B.OBJ. However, it does not produce any listing file
for the compilation of B.FOR. Finally, the system links A.OBJ and B.OBJ
together, producing A.SAV.

/MACRO This option invokes the MACRO assembler to assemble associ-
ated files.

/MAPI:filespec] You must specify this option to produce a load map after
a link operation. The /MAP option has different meanings depending on &
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where you put it in the command line. It follows the same general rules out-
lined above for /LIST.

/OBJECTT( filespec] Use this option to specify a file name or device for the
object file. Because the EXECUTE command creates object files by default,
the following two commands have the same meaning:

JEXECUTE/ZFORTRAN A

CEXECUTE/FORTRAN/QRJIECT A

Both commands compile A FOR and produce A.OBJ as output. The
/OBJECT option functions like the /LIST option; it can be either a command
or a file qualifier. ,

As a command option, /OBJECT applies across the entire command string.
The following command, for example, assembles A.MAC and B.MAC sepa-
rately, creating object files A.OBJ and B.OBJ on RK1.:.

CLEXECUTE/ORJECTIRKLS: ACMACy B MAD

Use /OBJECT as a file option to create an object file with a specific name or
destination. The following command compiles A.DBL and B.DBL together,
creating files B.LST, B.OBJ, and B.SAV.

CEXECUTE/DTIROL A+R/ALLST/ORJECT /EXECUTE

/ONDEBUG Use this option with /DIBOL to include a symbol table in the
object file. You can then use a debugging program to find and correct errors
in the object file.

Use /ONDEBUG with /FORTRAN to include debug lines (those that have a
D in column one) in the compilation. You do not, therefore, have to edit the
file to include these lines in the compilation or to logically remove them.
You can include messages, flags, and conditional branches to help you trace
program execution and find an error.

/OPTIMIZE:type Use this option with /FORTRAN to enable certain
options that optimize object code for various conditions. The argument type
represents the three-letter code for the type of optimization to be enabled.

Table 4—4 summarizes the codes and their meaning. This option is not avail-
able with version 2.5 of the FORTRAN compiler.

/NOOPTIMIZE:type Use this option with /FORTRAN to disable certain
options that optimize object code for various conditions. The argument type
represents the three-letter code for the type of optimization to be disabled.

Table 4-4 summarizes the codes and their meaning. This option is not avail-
able with version 2.5 of the FORTRAN compiler.

/PASS:1 Use this option with /MACRO on a prefix macro file to process
that file only during pass 1 of the assembly. This option is useful when you
assemble a source program together with a prefix file that contains only
macro definitions, since these do not need to be redefined in pass 2 of the
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assembly. The following command assembles a prefix file and a source file -
together, producing files PROG1.0BJ, PROG1.LST, and PROG1.SAV. -

SEXECUTE /NORUN/MACKRO PREFIX/FASS S LHFROGL/ZLIST/Z0RJECT ZEXECUTE

/RECORD:length Use this option with /FORTRAN to override the
default record length of 132 characters for ASCII sequential formatted input
and output. The meaningful range for length is from 4 to 4095.

/RUN Use this option to initiate execution of your program if there are no
errors in the compilation or the link. This is the default operation. Do not
use /RUN with any option that requires a response from the terminal.

/NORUN Use this option to suppress execution of your program The sys-
tem performs only the compilation and the link.

/SHOW[:value] Use this option with /FORTRAN to control FORTRAN
listing format. The argument value represents a code that indicates which
listings the compiler is to produce. Table 4-5 summarizes the codes and -~

their meaning. R

Use this option with /MACRO to specify any MACRO .LIST directive. Table
4-12 summarizes the valid arguments and their meaning. The PDP-11
MACRO Language Reference Manual explains how to use these directives.

/NOSHOW:value Use this option with /MACRO to specify any MACRO
.NLIST directive. Table 4-12 summarizes the valid arguments and their
meaning. The PDP-11 MACRO Language Reference Manual explains how
to use these directives.

/STATISTICS Use this option with /FORTRAN to include compilation
statistics, such as amount of memory used, amount of time elapsed, and
length of the symbol table.

/SWAP Use this option with /FORTRAN to permit the USR (user service
routine) to swap over the FORTRAN program in memory. This is the default

operation. -~

/INOSWAP Use this option with FORTRAN to keep the USR resident dur-
ing execution of a FORTRAN program. This may be necessary if the FOR-
TRAN program uses some of the RT—11 System subroutine library calls (see
the RT-11 Programmer’s Reference Manual). If the program frequently
updates or creates a large number of different files, making the USR resi-
dent can improve program execution. However, the cost for making the USR
resident is 2K words of memory.

/UNITS:n Use this option with /FORTRAN to override the default number
of logical units (6) to be open at one time. The maximum value you can spec-
ify for n is 16.

/VECTORS This option directs FORTRAN to use tables to access multi-
dimensional arrays. This is the default mode of operation.

/NOVECTORS This option directs FORTRAN to use multiplication oper- -_
ations to access multidimensional arrays. i
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/WARNINGS Use this option to include warning messages in DIBOL or
FORTRAN compiler diagnostic error messages. These messages call certain
conditions to your attention but do not interfere with the compilation. This
is the default operation for DIBOL.

/NOWARNINGS Use this option with /DIBOL to suppress warning mes-
sages during compilation. These messages are for your information only;
they do not affect the compilation. This is the default operation for

FORTRAN.

/WIDE Use this option with /MAP to produce a wide load map listing. Nor-
mally, the listing is wide enough for three Global Value columns, which is
suitable for a page with 72 or 80 columns. The /WIDE option produces a list-
ing that is six Global Value columns wide, or 132 columns.
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The FORMAT command formats disks and diskettes, and verifies any disk,
diskette, DECtape, or DECtape II.
FORMAT ;&A&Tgsg Fwalue] device

ISINGLEDENSITY

IVERIFY [:ONLY]

IWAIT
In the command syntax described above, device represents the storage vol-
ume you wish to format and/or verify. Although you can verify any disk or
DECtape, the formatting process is valid only for the disks and diskettes
listed below.

-

RX01-RX02
RKO05
RP02-RP03
RK06-RKO07

When the system formats a volume, it writes headers for each block in the

volume. The header of a block contains data the device controller must use

to transfer data to and from that block. Using the FORMAT command to for-

mat a storage volume makes that volume usable to the RT-11 operating sys- L )
tem. Formatting is advisable under the following circumstances:

® when you receive a new RKO05 disk from DIGITAL

e when you wish to format an RX02 double density diskette to single den-
sity, and vice versa

® when you wish to eliminate bad blocks (though formatting does not guar-
antee the elimination of every bad block, formatting can reduce the -
number of bad blocks) Sl

When the system verifies a volume, it writes a 16-bit pattern on each block
in the volume, and then reads each pattern. When the system is unable to
write and read a pattern, it reports a bad block. The verification process is
similar to the bad block scan (see INITIALIZE), except that verification is a
data-destructive process. That is, whereas bad block scanning only reads
data from each block on a volume, verifying both writes and reads data,
destroying any data previously existing on the volume. Because the veri-
fication process reads and writes data, it can be more effective than a bad
block scan in establishing the validity of data contained in a block. Veri-
fying also makes sure that the previous formatting operation was
successful.

NOTE

You can format a diskette (RX01 or RX02) only when you -~
have mounted the diskette in a double density diskette
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drive unit (DY). Unless you use the /SINGLEDENSITY
option, the system will format both single and double den-
sity diskettes in double density format. If you attempt to
format a diskette in a single density drive unit (DX), the
system will print an error message.

When you format an RK06 or EKO07 disk, the system lists the block numbers
of all the bad blocks in the manufacturer’s bad block table and in the soft-
ware bad block table.

The options you can use with the FORMAT command follow.

/PATTERNI[:value] Use this option with /VERIFY[:ONLY] to specify
which 16-bit patterns you want the system to use when it verifies the vol-
ume. The optional argument value represents an octal integer in the range 0
to 377 that denotes which of eight patterns you want used. The /P:n option in
Chapter 18 provides a complete description of the patterns you can specify
with /PATTERN[:value]. As the system uses each pattern, it prints at the
terminal which pattern it is using.

The command line that follows verifies an RK05 disk with the 16-bit pat-
terns denoted by the value 25.

JTORMAT/VERIFY/ZFATTERNI2S  RKO3

RKOI/FORMAT~Are wou sure? Y
PFORMAT-T-Formathing comelete
FOTTERN &5

FATTERN #3

FATTERN k)l
PFORMAT T -Varificastion comslete

If you do not supply a value with /PATTERN, the system uses pattern #8.

/QUERY Use this option when you want the system to print a con-
firmation message before it performs formatting or verification. This is the
default setting.

/INOQUERY Use this option if you do not want the system to print a con-
firmation message before it performs formatting or verification. When you
use this option in the FORMAT command line, the system prints only the
pattern numbers it uses if it performs verification and the informational
messages indicating the formatting or verification is complete. The default
setting is /QUERY.

/SINGLEDENSITY Use this option to format an RX02 double density
diskette in single density format. The following example uses the /SINGLE-
DENSITY option to format 4n RX02 in drive unit 1 as a single density
diskette.

JFORMAT/ZSTNGLEDENSTTY DYL?
YL /ZFORMAT ~fre wou sure? Y

FFORMAT-L-Formatting comelate

/VERIFY[:ONLY] Use this option when you want to verify a volume fol-
lowing formatting. Use the optional argument, :ONLY, when you want the
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system to only verify a volume. (Note that although you can format only a -
limited variety of storage volumes, you can verify any disk, diskette, DEC- o
tape, or DECtape II.) When you use /VERIFY, the system first formats the

specified volume, and then writes a bit pattern to each block on the volume.

Next, the system reads each pattern. After the verification process is com-

plete, the system prints at the terminal the block number of each bad block

it found.

The example that follows uses /VERIFY to format and verify an RK05 disk
in drive unit 2.

SFORMATZVERTFY RI22
RR2: /ZFORMAY g ytosure’ Y
PEORMAT~T~FormatLing comsLats
FATTERN #83
FFORMAT T ~Verificastiorn oomslete

The next example uses /VERIFY:ONLY to only verify an RX01 diskette in -,
drive unit 0. ’

FORMAT/ZVERTFY SONLY NDXOI

DXOL/VERIFY-Are wou sure®™ Y
FATTERN #8
PEORMAT - T~Verification coms=laete

/WAIT Use this option to pause before formatting begins in order to sub-

stitute a second volume for the volume you specify in the command line. The P
/WAIT option is useful for single drive systems. After the system accepts
your command line, it pauses while you exchange volumes. Type a Y fol-

lowed by a carriage return when you have exchanged volumes and are ready

for formatting to begin. When formatting completes, the system pauses

again while you replace the system volume. Type a Y followed by a carriage

return after you have remounted the system volume to terminate the for-

matting operation.

The following example uses the /WAIT option to format an RK05 disk. -

SFORMAT/ZWATT RKQ ¢
3 /FORMAT M o HUTaT Y

Insert volume wistr bo Tormat. CONTIMUE CY MY PY

JFORMAT~T~Formatting comslata

rerlace original volume. CORT ERUE O AN Py
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The FORTRAN command invokes the FORTRAN IV compiler to compile
one or more source programs.

FORTRAN ILIST [:tilespec] [/ALLOCATE:size] filespecs
/[NO] OBJECT [:filespec] [[ALLOCATE:size}

ICODE:type
/DIAGNOSE
IEXTEND

IHEADER

na

/[NO] LINENUMBERS
IONDEBUG

/INOJ} OPTIMIZE [:type}
/RECORD:length
ISHOW [:value]
ISTATISTICS

/[NO) SWAP
JUNITS:n

/INO] VECTORS

IWARNINGS

L _

You can enter the FORTRAN command as one line, or you can rely on the
system to prompt you for information. The FORTRAN command prompt is
Files? for the input specification.

In the command syntax illustrated above, filespecs represents one or more
files to be included in the compilation. If you omit a file type for an input file,
the system assumes .FOR. Output default file types are .LST for listing files
and .OBJ for object files. To compile multiple source files into a single object
file, separate the files with plus (+) signs in the command line. Unless you
specify otherwise, the system creates an object file with the same name as
the first input file and gives it an .OBJ file type. To compile multiple files in
independent compilations, separate the files with commas (,) in the com-
mand line. This generates a corresponding object file for each set of input
files.

Language options are position-dependent — that is, they have different
meanings depending on where you place them in the command line. Options
that qualify a command name apply across the entire command string.
Options that follow a file specification apply only to the file (or group of files
separated by plus signs) that they follow in the command string.

The RT-11/RSTS/E FORTRAN IV User’s Guide contains detailed informa-
tion about using FORTRAN. The following sections describe the options you
can use with the FORTRAN command.

/ALLOCATE:size Use this option with /LIST or /OBJECT to reserve
space on a device for the output file. The argument size represents the num-
ber of blocks of space to allocate. The meaningful range for this value is from
1to 32767. A value of -1 is a special case that creates the largest file possible
on the device.
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/CODE:type Use this option to produce object code that is designed for a -_
particular hardware configuration. The argument fype represents a three- -
letter abbreviation for the type of code to be produced. The legal values are:

EAE, EIS, FIS, and THR. See the RT-11/RSTS/E FORTRAN 1V User’s

Guide for a complete description of the types of code and their function.

/DIAGNOSE Use this option to help analyze an internal compiler error.
/DIAGNOSE expands the crash dump information to include internal com-
piler tables and buffers. Submit the diagnostic printout to DIGITAL with a
software performance report (SPR) form. The information in the listing can
help DIGITAL programmers locate the compiler error and correct it.

/EXTEND Use this option to change the right margin for source input
lines from column 72 to column 80.

/HEADER This option includes in the printout a list of options that are
currently in effect.

/14 Use this option to allocate two words for the default integer data type
(FORTRAN uses one-word integers) so that it takes the same physical space
as real variables.

/LINENUMBERS Use this option to include internal sequence numbers
in the executable program. These are especially useful in debugging a FOR-
TRAN program. They identify the FORTRAN statements that cause run-
time diagnostic error messages. This is the default operation.

/NOLINENUMBERS This option suppresses the generation of internal ’”a
sequence numbers in the executable program. This produces a smaller pro-

gram and optimizes execution speed. Use this option to compile only those

programs that are already debugged; otherwise the line numbers in FOR-

TRAN error messages are replaced by question marks and the messages are

difficult to interpret.

/LISTI:filespec] You must specify this option to produce a FORTRAN
compilation listing. The /LIST option has different meanings depending on -
where you place it in the command line. CF

The /LIST option produces a listing on the line printer when /LIST follows
the command name. For example, the following command line produces a
line printer listing after compiling a FORTRAN source file:

« FORTRAN/LIST MYFPROGRET

When the /LIST option follows the file specification, it produces a listing file.
For example, the following command line produces the listing file
DK:MYPROG.LST after compiling a FORTRAN source file:

+ FORTRAN MYFPROG/LIST-RET:>

If you specify /LIST without a file specification in the list of options that
immediately follows the command name, the FORTRAN compiler generates
a listing that prints on the line printer. If you follow /LIST with a device
name, the system creates a listing file on that device. If the device is a file- A

4-94 Keyboard Commands

W!'lTUﬂN_l-H'TIlﬂ.I'ﬂ.'r'll-l-l.l-'--'--l'ﬂIl-I!l'IN-l!'lU-'-lﬂl-I!llllﬂﬂ.lﬂﬂl'ﬂﬂ'll'llllﬂﬂlﬂ'



FORTRAN

structured device, the system stores the listing file on that device, assigning
it the same name as the input file with a .LST file type. The following com-
mand produces a listing on the terminal:

+FORTRANZLISTTT: A

The next command creates a listing file called A.LST on RK3:.

+FORTRAN/LISTIRK3: A

If the /LIST option contains a name and file type to override the default of
.LST, the system generates a listing file with that name. The following com-
mand, for example, compiles A.FOR and B.FOR together, producing files
A.OBJ and FILE1.OUT on device DK..

+FORTRANZLISTIFILEL.OUT At+R

Another way to specify /LIST is to type it after the file specification to which
it applies. To produce a listing file with the same name as a particular input
file, you can use a command similar to this one:

+FORTRAN A+BR/LISTIRKS:

The above command compiles A.FOR and B.FOR together, producing files
DK:A.OBJ and RK3:B.LST. If you specify a file name on a /LIST option fol-
lowing a file specification in the command line, it has the same meaning as
when it follows the command. The following two commands have the same
results:

s FORTRAN A/LISTIR

JFORTRAN/LISTIE A
Both the above commands generate A.OBJ and B.LST as output files.

Remember that file options apply only to the file (or group of files that are
separated by plus signs) that they follow in the command string. For
example:

JFORTRAN AZLIST B
This command compiles A.FOR, producing A.OBJ and A.LST. It also com-

piles B.FOR, producing B.OBJ. However, it does not produce any listing file
for the compilation of B.FOR.

/OBJECT(:filespec] Use this option to specify a file name or device for the
object file. Because FORTRAN creates object files by default, the following
two commands have the same meaning:

+ FORTRAN A

FORTRAN/ORJECT A

Both commands compile A.FOR and produce A.OBJ as output. The
/OBJECT option functions like the /LIST option; it can be either a command
or a file qualifier.
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As a command option, /OBJECT applies across the entire command string. -_
The following command, for example, compiles A.FOR and B.FOR sepa-
rately, creating object files A.OBJ and B.OBJ on RK1..

JFORTRANZOBJECTIRKL ! AsE

Use /OBJECT as a file option to create an object file with a specific name or
destination. The following command compiles A.FOR and B.FOR together,
creating files B.LST and B.OBJ.

JFORTRAN A+R/ZLIST/Z0BJECT

/INOOBJECT Use this option to suppress creation of an object file. As a
command option, /NOOBJECT suppresses all object files; as a file option, it
suppresses only the object file produced by compilation of the related input
files. In this command, for example, the system compiles A.FOR and B.FOR
together, producing files A.OBJ and B.LST. It also compiles C.FOR and pro-
duces C.LST, but does not produce C.OBJ. -

+FORTRAN A+R/LIST,C/NOORJIECT/LIST

/ONDEBUG Use this option to include debug lines (those that have a D in
column one) in the compilation. You do not, therefore, have to edit the file to
include these lines in the compilation or to logically remove them. This
option is useful in debugging a program. You can include messages, flags,
and conditional branches to help you trace program execution and find an

error.
-

/OPTIMIZE:type Use this option to enable certain options that optimize
object code for various conditions. The argument type represents the three-
letter code for the type of optimization to be enabled. Table 4—4 summarizes
the codes and their meaning.

Table 4—4: Optimization Codes

Code| Meaning A

BND | Global register bindings for inline code generation
CSE | Common subexpression elimination
SPD | Optimization for speed of execution, as opposed to minimal program size

STR | Strength reduction optimization

This option is not available with version 2.5 of the FORTRAN compiler.

/NOOPTIMIZE:type Use this option to disable certain options that opti-
mize object code for various conditions. The argument type represents the
three-letter code for the type of optimization to be disabled. Table 4—4 sum-
marizes the codes and their meaning. This option is not available with ver-
sion 2.5 of the FORTRAN compiler.

/RECORD:length Use this option to override the default record length of,
usually 132, characters for ASCII, sequentially formatted input and output. -~
The meaningful range for length is from 4 to 4095.
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/SHOW/[:value] Use this option to control FORTRAN listing output. The
argument value represents a code that indicates which listings the compiler
is to produce. Table 4-5 summarizes the codes and their meaning. You can
combine options by specifying the sum of their numeric codes. For example:

/SHOW:7
or

/SHOW:ALL

The two options shown above have the same meaning. If you specify no code,
the default value is 3, a combination of SRC and MAP.

Table 4-5: FORTRAN Listing Codes

Code Listing Content

0 Diagnostics only

1 or SRC Source program and diagnostics

2 or MAP Storage map and diagnostics

3 Diagnostics, source program, and storage map

4 or COD Generated code and diagnostics

7 or ALL Diagnostics, source program, storage map, and generated code

/STATISTICS Use this option to include compilation statistics in the list-
ing, such as amount of memory used, amount of time elapsed, and length of
the symbol table.

/SWAP Use this option to permit the USR (user service routine) to swap
over the FORTRAN program in memory. This is the default operation.

/INOSWAP This option keeps the USR resident during execution of a
FORTRAN program. This may be necessary if the FORTRAN program uses
some of the RT-11 system subroutine library calls (see Chapter 4 of the
RT-11 Programmer’s Reference Manual). If the program frequently updates
or creates a large number of different files, making the USR resident can
improve program execution. However, the cost for making the USR resident
is 2K words of memory.

JUNITS:n Use this option to override the default number of logical units
(6) to be open at one time. The maximum value you can specify for n is 16.

/VECTORS This option directs FORTRAN to use tables to access multi-
dimensional arrays. This is the default mode of operation.

/INOVECTORS This option directs FORTRAN to use multiplication oper-
ations to access multidimensional arrays.

/WARNINGS Use this option to include warning messages in FORTRAN
compiler diagnostic error messages. These messages call certain conditions
to your attention, but do not interfere with the compilation. A warning mes-
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sage prints, for example, if you change an index within a DO loop, or if you P
specify a variable name longer than six characters. T

/INOWARNINGS Use this option to exclude warning messages in FOR-
TRAN compiler diagnostic error messages. This is the default setting.
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The FRUN command initiates foreground jobs. The default file type is .REL.

PAUSE
ITERMINAL:n
INAME:jobnam

FRUN filespec [IBUFFER:n
I
€

In the command syntax illustrated above, filespec represents the program to
execute. Because this command runs a foreground job, it is valid for the FB
and XM monitors only.

If a foreground job is active when you issue the FRUN command, an error
message prints on the terminal. You can run only one foreground job at a
time. If a terminated foreground job is occupying memory, the system re-
claims that region for your program. Then, if the system finds your program
and if your program fits in the available memory, execution begins.

The following sections describe the options you can use with FRUN. Note that
the option must follow the file specification in the command line.

Note that you can use the FRUN command to run a virtual foreground job,
and that you can use FRUN tc run a virtual .SAV file in the foreground under
the XM monitor. :

/BUFFER:n Use this option to reserve more space in memory than the
actual program size. The argument n represents, in octal, the number of
words of memory to allocate. You must use this option to execute a FOR-
TRAN foreground job. If you use /BUFFER for a virtual job linked with the /V
option (or /XM), the system ignores /BUFFER because it has already pro-
vided a buffer in extended memory.

The following formula determines the space needed to run a FORTRAN pro-
gram as a foreground job.

n = [1/2[5604 + (33*N) + (R-136) + A*512]]
where:

A represents the maximum number of files open at any one time.
Each file opened as double buffered should be counted as two files.

N represents the maximum number (decimal) of simultaneously open
channels (logical unit numbers). This value is specified when the
compiler is built, and can be overridden with the /UNITS option
during main program compilation; the default value is 6. Make
sure you use a decimal point with this number.

R represents the maximum formatted sequential record length. This
value is specified when the compiler is built and can be overridden
with the /RECORD option during main program compilation; the
default value is 136.
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This formula must be modified for certain System Subroutine Library (SYS-
LIB) functions. - IMT

The IQSET function requires the formula to include additional space for
queue elements (qcount) as follows:

n = [1/2[504 + (33*N) + (R-136) + A*512]] + [10*gcount]

The ICDFN function requires the formula to include additional space for the
integer number of channels (num) as follows:

n = [1/2[504 + (33*N) + (R-136) + A*512]] + [6*num]

The INTSET function requires the formula to include additional space for the
number of INTSET calls issued in the program as follows:

n = [1/2[504 + (33*N) + (R-136) + A*512]] + [25* INTSET]

Any functions, including INTSET, that invoke completion routines must in-

clude 64(decimal) words plus the number of words needed to allocate the

second record buffer (default is 68(decimal) words). The length of the record A
buffer is controlled by the /RECORD option to the FORTRAN compiler. If

the /RECORD option is not used, the allocation in the formula must be

136(decimal) bytes, or the length that was set at FORTRAN installation time.

This modifies the formula as follows:

n = [1/2(504 + (33*N) + (R-136) + A*512]] + [64 + R/2] |

If the /BUFFER option does not allocate enough space in the foreground on
the initial call to a completion routine, the following message appears: A\

PERR Oy NON-FORTRAN error call

This message also appears if there is not enough free memory for the back-
ground job or if a completion routine in the single-job monitor is activated
during another completion routine. In the latter case, the job aborts; you
should use the FB monitor to run multiple active completion routines.

/PAUSE Use this option to help you debug a program. When you type the

carriage return at the end of the command string, the system prints the load -~
address of your program and waits. You can examine or modify the program

(by using ODT, described in Chapter 21) before starting execution. You must

use the RESUME command to start the foreground job. The following com-

mand loads the program DEMOSP.REL, prints the load address, and waits

for a RESUME command to begin execution.

FRUN DEMOSF/F
Loaded at 127276
+ RESUME

/TERMINAL:n This option is meaningful only in a multi-terminal system.
Use it to assign a terminal to interact with the foreground job. The argument
n represents a terminal logical unit number. If you do not use this option, the
foreground job shares the console terminal with the background job. By as-
signing a different terminal to interact with the foreground job, you eliminate
the need for the foreground and background jobs to share the console termi- -~
nal. Note that the original console terminal still interacts with the back- /
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ground job and with the keyboard monitor, unless you use the SET TT:CON-
SOL command to change this.

/NAME:name Use this option to assign a logical name to the foreground
job. This option is valid only on a monitor that has system job support, a
special feature enabled by the system generation process.
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The GET command loads a memory image file into memory.

GET filespec

In the command syntax shown above, filespec represents the memory image
file to be loaded. The default file type is .SAV.. Note that magtape and cas-
sette are not block-replaceable devices and therefore are not permitted with
the GET command. Use the GET command for a background job only. You
cannot use GET on a virtual program that executes under the XM monitor.
The GET command is useful when you need to modify or debug a program.
You can use GET with the Base, Deposit, Examine, and START commands
to test changes. Use the SAVE command to make these changes permanent.
You can combine programs by issuing multiple GET commands, as the fol- N
lowing example shows. This example loads a program, DEMOSP.SAV, loads
ODT.SAV (on-line debugging technique, described in Chapter 21), and
starts the program using the address of ODT’s entry point.

+GET DEMOSF

LGET 00T

fSTART

O*I]T Voil.04 ﬂ*

If more than one program requires the same locations in memory, the pro-
gram you load later overlays the previous program. Note that you cannot
use GET to load overlay segments of a program; it can load only the root. If
the file you need to load resides on a device other than the system device, the
system automatically loads that device handler into memory when you issue
the GET command. This prevents problems that occur if you use the START -~
command and your program is overlaid.

4-102 Keyboard Commands



GT
The GT command enables or disables the VT11 or VS60 display hardware.

When you issue the GT OFF command, you disable the display hardware.
The printing console terminal then becomes the device that prints output
from the system.

When you issue the GT ON command, the display screen replaces the print-
ing console terminal. The display screen offers some advantages over the
printing terminal: (1) it is quieter than a printing terminal, (2) it is faster
than a printing terminal, (3) it does not require a supply of paper, and (4) it
is the device for which EDIT’s immediate mode is intended. The display
screen can speed up the editing process (see Chapter 5 for information on
how to use the text editor). You can use CTRL/A, CTRL/S, CTRL/E, and
CTRL/Q to control scrolling. These commands are explained in Chapter 3.

Note that RT-11 does not permit you to use display hardware (with GT ON)
if you have multi-terminal support (enabled by a user-generated monitor) or
if you have an 8K configuration. You cannot use GT ON or GT OFF when a
foreground or system job is active; this causes the system to print an error
message. Issue the GT ON command before you begin execution of the fore-
ground job. ODT (on-line debugging technique, described in Chapter 21) is
the only system program that cannot use the display screen. Its output
always appears on the console terminal. You can use VDT, a variant of
ODT, because it can interact with the display hardware.

NOTE

If an indirect command file issues a GT ON command, part
of the command may echo on the terminal and the rest may
echo on the graphics screen. Also, if you type the GT ON
command, followed by CTRL/E, the initial line on the ter-
minal overprints when you type GT OFF.

The following options control the number of lines that appear on the screen
and position the first line vertically.

/Lin Use this option to change the number of lines of text that display on
the screen. Table 4-6 shows the valid range for the argument n in decimal.
If you do not use this option the system determines the screen size and auto-
matically assigns the largest valid value.
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/T:n Use this option to change the top position of the scroll display. Table

46 shows the valid range for the argument n in decimal. If you do not use &
this option, the system determines the screen size and automatically assigns

the largest valid value.

Table 4-6: Display Screen Values

Screen Size |Lines Top Position

12-inch 1-31 1-744
17-inch 1-40 1-1000 (or larger)
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The HELP command lists information related to RT—-11 commands to help
you remember command syntax, options, and so on, when you are at the
console.

o gD~ @m ]

/PRINTER loption

In the command syntax shown above, topic represents a subject about which
you need information. In the help file supplied with RT—11, the topics are
the keyboard monitor commands. The subtopic represents a category within
a topic. In the RT-11 help file, the subtopics are SYNTAX, SEMANTICS,
OPTIONS, and EXAMPLES. The item represents one member of the sub-
topic group. You can specify more than one item in the command line if you
separate the items by colons (:). If you type HELP followed by a carriage
return, the system lists information on the HELP command.

The HELP command permits you to access the HELP text file. The help file
distributed with RT-11 contains information about the keyboard monitor
commands and how to use them. However, the concept of the help file is a
general one. That is, you can create your own help file to supply quick refer-
ence material on any subject. For information on how to change the HELP
text file, see the RT—11 Installation and System Generation Guide. There are
only two options you can use with the HELP command. They are /PRINTER
and /TERMINAL.

/PRINTER Use this option to list information on the line printer.

/TERMINAL This option lists information on the console terminal. This
is the default operation.

The following examples all make use of the standard RT-11 help file.

The following command lists all the topics for which assistance is available.

« HELF %

AR Irnvokes the APl langusse intersreter

ABG TGN Associates & logicasl device neme with 2 shusical device
B Sets a8 relocation base

+
+

+
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The next command lists all the information about the DATE command. -

JHELF DATE

NATE Sets or disslaws the currvent swustem date
SYNTAX
DATEL chd-mmmww)

GEMANTICS
ALl mumeric values are decimsls  mmm is the First three
characters of the mame of the month

UFTIONS
None

EXAMPLES
NATE 12-MAY~79

The next command lists all the options that are valid with the DIRECTORY
command. _ -_—

+HELF DIRECTORY OFTIONS

OFTIONS
ALLOCATE (sive
Use with ZOUTFUT to reserve srace for the outrut listing
file
ALFHARBETIZE
Sorts the directorw in alrhabeticsl order bhw file name
and ture

The next command lists information about the /BRIEF option for the
DIRECTORY command.

JHELF DIRECTORY OFTIONSIRBRIEF

ERIEF
Lists only Tile names arndg file tures of filess Hame 86 gg!h
/FABT

The following command lists information about the DIRECTORY command
options that begin with B.

JHELF DIRECTORY/E
RANRL.OCKS

Scans the device for bad blocks angd  twees their octal
rmmber
BEFORELcateld
Lists the Tiles crested hefore the date wou srecify
REGIN
Lists the directoruy starting wilh the file wou swrecify
BLOCKS
Lists the starting block rumbers of the Tiles

BRIEF
Lists only Tile names and FTile twwres of Filesd Bame 8%
/FAST A‘
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Use the INITIALIZE command to clear and initialize a device directory.

INITIALIZE  [/DOS [[NOJQUERY] 7] (sp) device
/INTERCHANGE ([NOJQUERY]

IFILE:filespec

/[NO] QUERY
/VOLUMEID [:ONLY]
ISEGMENTS:n
/REPLACE [:RETAIN]
/BADBLOCKS

IWAIT

|/RESTORE

‘In the command syntax illustrated above, device represents the volume you
need to initialize. The initialize operation must always be the first operation
you perform on a new volume after you receive it, formatted, from the manu-
facturer. If the volume is not formatted, use the FORMAT command (see the
FORMAT command description) to format the volume. After you use the
INITIALIZE command, there are no files in the directory. If you use the
INITIALIZE command with no options, the system simply initializes the
device directory. You can enter the INI'TIALIZE command as one line, or you
can rely on the system to prompt you for the name of the device with Device?.
The following sections describe the options you can use with INITIALIZE and
give some examples of their use.

The default number of directory segments for RT-11 directory structured
volumes is listed in Table 4-7. If any default is too small for your needs, see
the RT-11 Installation and System Generation Guide for details on changing
this default directory size.

If the volume you are initializing has protected files, the system always prints
a confirmation message as in the following example.

SAINTT REKOS
REOS/Tnitislized Are wou sure? Y <SRET:
Volume corntasins srotected filess Are wou sure? Y <RET:

/BADBLOCKS[:RET] Use this option to scan a volume (disk or DECtape)
for bad blocks and write .BAD files over them. For each bad block the system
encounters on the volume, it creates a file called FILE.BAD to cover it. After
the volume is initialized and the scan completed, the directory consists of only
FILE.BAD entries to cover the bad blocks. This procedure ensures that the
system will not attempt to access these bad blocks during routine operations.
If the system finds a bad block in either the boot block or the volume direc-
tory, it prints an error message and the volume is not usable. DIGITAL
recommends that you use the DIRECTORY/BADBLOCKS command after
using the INITIALIZE/BADBLOCKS command so that you can find out
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where the bad blocks are, if any. The following command initializes volume
RK1: and scans for bad blocks. £ 5.

CINITIALTZE/BADRLOCKS RK1$
RKL:/Imitializes  Are wour sure? Y

If you use /BADBLOCKS:RET, the system will retain through initialization
all files with a .BAD file type that it finds on the volume, giving them the
name FILE.BAD. The system does not do a bad block scan. The advantage in
using :RET is that initializing takes less time. Note that some volumes sup-
port bad block replacement; DIGITAL recommends you use the /RE-
PLACE[:RET] option instead of /BADBLOCKS[:RET] for these volumes
when scanning for bad blocks.

If you use INITIALIZE/BADBLOCKS with a volume that has been previ-
ously initialized with the INITIALIZE/REPLACE command, .BAD files will
be written over all bad blocks and the bad block replacement table will be
ignored by the system.

If the volume being initialized contains bad blocks, the system prints the
locations of the bad blocks in octal and in decimal, as in the following
example:

VINITIALIZE/BADBLOCKS RKO:

RKOs/Initializes Are vou sure? Y
Block Tvre
000120 B0, Hard
000471 313, Hard
000521 337. Hard
PDUP-I-Bad blocks detected 3. £ !L

The left column lists the locations in octal, and the middle column lists the
locations in decimal. The right column indicates the type of bad block found:
hard or soft.

/DOS Use this option to initialize a DECtape for DOS-11 format.

/FILE:filespec Use this option to initialize a magtape and create a boot-

able tape. For filespec, substitute dev:MBOOT.BOT. This file is distributed

with RT-11 for this purpose only. Consult the RT-11 Installation and Sys- A\
tem Generation Guide for more information. The following example creates

a bootable magtape.

INITIALIZE/FILESMROOT.ROT  MTO

/INTERCHANGE Use this option to initialize a diskette for interchange
format. The following example initializes DX1: in interchange format.

CINITIALIZE/ZINTERCHANGE DX13
DX13/Tmit  Are wou sure? Y
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NOTE

The directory of an initialized interchange diskette has a single
file entry, DATA, that reserves the entire diskette. You must
delete this file before you can write any new files on the disk-
ette. Do this by using the following command:

DELETE/INTERCHANGE DX1:DATA
This is necessary for IBM compatibility.

/QUERY This option prompts you for confirmation before it initializes a
device. Respond by typing a Y followed by a carriage return to initiate execu-
tion of the command. The system interprets a response beginning with any
other character to mean NO. /QUERY is the default operation.

/NOQUERY Use this option to suppress the confirmation message the sys-
tem prints before it proceeds with the initialization.

/REPLACE[:RET] If you have an RK06, RK07, RL01, or RL02 disk, use this
option to scan a disk for bad blocks. If the system finds any bad blocks, it
creates a replacement table so that routine operations access good blocks
instead of bad ones. Thus, the disk appears to have only good blocks. Note,
though, that accessing this replacement table slows response time for routine
input and output operations. With /REPLACE, you have the option of decid-
ing which bad blocks you want replaced if there is a replacement table over-
flow. The RK06s and RKO07s support up to 32 bad blocks in the replacement
table; the RLOls and RLO02s support up to 10.

With an RK06 or RK07 disk, the system can replace only those bad blocks
that generate a bad sector error (BSE). Of the blocks the system cannot
replace, the system can report a bad block as being hard or soft. If you use
/VERIFY with /REPLACE and the system still cannot use the block, the
system reports a hard bad block. If the system can use the block, it reports a
soft bad block.
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With an RLO1 or RLO2 disk, the system can replace any kind of bad block.

When you use /REPLACE, the system prints a list of replaceable bad blocks
as in the following sample:

+INITIALIZE/REPLACE DLO3

Rlock Ture
030722  127%4, Rerlaceable
115046 39462, Rerlaceable
1334617 446991, Rerlaceable
136175 48253, Rerlaceasble
1346277 48319, Rerlsceable
1346401 4838%, Rerlaceable
140405 49413, Reslsceable
146252 52394, Rerlaceable
HUF-T-Rad bhlocks detected 8.

If there is a replacement table overflow, the system prompts you to indicate
which blocks you want replaced as follows:

POUP~W-Rexlacemernt table overflow
Ture <RET>y Oy ov. nrmmnr CORET:)
Reslace bhlook #

nnnnnn represents the octal number of the block you want the system to
replace.

After you enter a block number, the system responds by repeating the
Replace block # prompt. If you type a 0 at any time you do not want any
more blocks replaced, prompting ends and any blocks not placed in the
replacement table are marked as FILE.BAD.

If you enter a carriage return at any time, the system places all bad blocks
you have not entered into the replacement table, starting with the first on
the disk, until the table is full. The system assigns the name FILE.BAD to
any remaining bad blocks and prompting ends.

If you use /NOQUERY with /REPLACE, and there is a replacement table
overflow, the effect will be as if you had entered a carriage return in
response to the first Replace block # prompt.

If you use :RET with /REPLACE, the system initializes the volume and
retains the bad block replacement table (and FILE.BAD files) created by the
previous /REPLACE command.

Note that if the monitor file resides on a block that contains a bad sector
error (BSE) and you are doing bad block replacement, a boot error results
when you attempt to bootstrap the system. In this case, move the monitor.
Use the DIRECTORY/BADBLOCKS/FILES command to determine which
files reside on bad blocks.

/RESTORE Use this option to uninitialize a volume. That is, you can use
this option to restore the directory and files that were present on the volume
prior to the previous initialization. You can use /RESTORE only if no files
have been transferred to the volume since the last time it was initialized.

Keyboard Commands 4-109



INITIALIZE

The /RESTORE option does not restore the boot blocks; so if you use -~
/RESTORE to restore a previously bootable volume, use the COPY/BOOT 4
command to make the volume bootable again.

/SEGMENTS:n Use this option if you need to initialize a disk and also
change the number of directory segments. The number of segments in the
directory establishes the number of files that can be stored on a device. The
system allows a maximum of 72 files per directory segment, and 31 directory
segments per device. The argument n represents the number of directory
segments. The valid range for n is from 1 to 31 (decimal). Table 4—7 shows
the default values of n for standard RT-11 devices.

Table 4-7: Default Directory Sizes

Size (decimal) of
Device . Directory in Segments
RK 16 Sl
DD 1
DT 1
RF 4
DS 4
DP 31
DX 1
DM 31
DY 4
DL 16
PD 1 %

/VOLUMEIDI[:ONLY] Use /VOLUMEID to write a volume identification
on a device when you initialize it. This identification consists of a volume ID
(up to 12 characters long for a block-replaceable device, up to 6 characters
long for magtape) and an owner name (up to 12 characters long for a block-
replaceable device, up to 10 characters long for magtape). The following -
example initializes device RK1: and writes a volume identification on it. o

JINITIALIZEZVOLUMETD RKLS
RKL:/ZImitialize’ Arve wou sure? Y
Volume THT FORTRAN VOL.

Ouwrer® Marew

Use /VOLUMEID:ONLY to write a new volume identification on a device
without reinitializing the device. You cannot change the volume ID of a
magtape or cassette without initializing the entire tape.

/WAIT The /WAIT option is useful if you have a single-disk system. When
you use this option to initialize a volume, the system begins the procedure
but then pauses and waits for you to mount the volume you want to
initialize. When the system pauses, it prints the following prompt at the
terminal:

Mourt, dirrut volume in <devicexs Cortirme?
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<device> is the name of the device into which you mount the volume to be
initialized. After you have mounted the input volume, type Y followed by a
carriage return. After the system completes the initialization process, it
prints the following message prompting you to mount the system volume:

Mount swstem volume in <devicerd Conbtinue?

After you mount the system volume, type Y followed by a carriage return.
When you use /WAIT, make sure that DUP is on the system volume.
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The INSTALL command installs the device you specify into the system.

INSTALL { SP ) device [,. . .device]

In the command syntax shown above, device represents the name of the
device to be installed. The INSTALL command accepts no options. It allows
you to install into the system tables a device that was not installed into the
system when it was bootstrapped. (A device handler must exist in the sys-
tem tables before you can use that device.) The device occupies the first
available device slot. Using the INSTALL command does not change the
monitor disk image; it only modifies the system tables of the monitor that is
currently in memory.

You can enter the command on one line, or you can rely on the system to B
prompt you for information. The INSTALL command prompt is Device?.

When you specify a device name, the system searches the system device for
the corresponding device handler file. For SJ and FB systems, if LP: is to be
installed, the INSTALL command searches for the file SY:LP.SYS. For XM
systems, INSTALL searches for SY:LPX.SYS. The INSTALL command does
not allow a device handler built for a different configuration of the system to
be installed in a given system. Note that you cannot install the device -
names SY, DK, or BA. o

To permanently install a device, include the INSTALL command in the

standard, system startup indirect command file. This file is invoked auto-

matically when you boot the system. The INSTALL command also allows

you to configure a special system for a single session without having to

reconfigure to revert to the standard device configuration. If there are no

free device slots (use the SHOW DEVICES command to ascertain this), you .

must remove an existing device (with the REMOVE command) before you PN
can install a new device.

The following command installs the card reader into the system tables from
the file CR.SYS. (The colon (:) that follows the device handler name is
optional.)

CVINSTALL CR?
The next example installs the line printer, the card reader, and DECtape.

SINSTALL LFPIsCRISDTS
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The LIBRARY command lets you create, update, modify, list, and maintain
library files. '

LIBRARY | ILIST [:filespec] /ALLOCATE:size] 7 library [ filespecs [{535;‘;’}25}”

/[NO] OBJECT [:filespec] [/ALLOCATE:size)

ICREATE
[EXTRACT
/INSERT
IMACRO

IDELETE
/{PROMPT

/{REMOVE

In the command syntax illustrated above, library represents the library file
name, and filespecs represents the input module file names. Separate the
library file specification from the module file specifications with a space.
Separate the module file specifications with commas. The system uses .LST
as the default file type for library directory listing files. It uses .OBJ as the
default file type for object libraries and object input files, and .MAC for
macro libraries and macro input files. Object libraries contain machine-level
object modules, and macro libraries contain MACRO source modules. You
cannot combine object modules with MACRO modules. The default oper-
ation, if you do not specify an option, is /INSERT. If you do not specify a
library file in the command line, the system prompts Library?. If you specify
/CREATE, /INSERT, or / MACRO and omit the module file specification, the
system prompts Files?. If you specify /EXTRACT, the system prompts File?.
Note that no other option causes the File? or Files? prompt.

The LIBRARY command can perform all the functions listed above on object
library files. It can also create macro library files for use with the
MACRO-11 assembler. A library file is a direct-access file (a file that has a
directory) that contains one cr more modules of the same type. The system
organizes library files so the linker and MACRO-11 assembler can access
them rapidly. Each library is a file that contains a library header, library
directory, and one or more object modules. The object modules in a library
file can be routines that are repeatedly used in a program, routines that are
used by more than one program, or routines that are related and simply
gathered together for convenience. An example of a typical object library file
is the default system library, SYSLIB.OBJ, used by the linker. An example
of a macro library file is SYSMAC.SML.

You access object modules in a library file by making calls or references to
their global symbols; you link the object modules with the program that uses
them by using the LINK command to produce a single executable module.
Each input file for an object library consists of one or more object modules,
and is stored on a device under a specific file name and file type. Once you
insert an object module into a library file, you no longer reference the mod-
ule by the file name of which it was a part; reference it by its individual mod-
ule name. For example, the input file FORT.OBJ may exist on DT2: and can
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contain an object module called ABC. Once you insert the module into a -
library, reference only ABC, and not FORT.OBJ. 0

The input files normally do not contain main programs but only subprograms,
functions, and subroutines. The library file must never contain a FORTRAN
BLOCK DATA subprogram because there is no undefined global symbol to
cause the linker to load it automatically.

The following sections describe the LIBRARY command options and explain
how to use them. The last section under this command describes the
LIBRARY prompting sequence and order of execution for commands that
combine two or more LIBRARY options. Chapter 12 contains more detailed
information on object and macro libraries.

/ALLOCATE:size Use this option only with /LIST or /OBJECT to reserve
space on the device for the output file. The value size represents the number
of blocks of space to allocate. The meaningful range for this value is from 1 to
32767. A value of -1 is a special case that allocates the largest area available
on the device. %

The following example uses /ALLOCATE to create the object library
MYLIB.OBJ from the object library MYFILE.OBJ. The argument, -1, is
specified with /ALLOCATE.

LIBRARY ZORJECT SMYLIR/ALLOCATE 1 MYFILE

/CREATE Use this option by itself to create an object library. Specify a
library name followed by the file specifications for the modules that are to be

included in that library. The following command creates a library called %
NEWLIB.OBJ from the modules contained in files FIRST.OBJ and SEC-
OND.OBJ.

JOTBRARY ZCREATE NEWLTER FIRSTySECOND

/DELETE Use this option to delete an object module and all its associated

global symbols from a library file directory. Since the module is deleted only

from the directory (and not from the object module itself), the module and all

global symbols that were previously deleted are restored whenever you update

that library, unless you use /DELETE again to delete them. Specify the ‘ﬂ
library name in the command line. The system prompts you for the names of

the modules to delete. The prompt is:

Module rame?

Respond with the name of a module. (Be sure to specify a module name and
not a global name.) Follow each module name with a carriage return. Enter a
carriage return on a line by itself to terminate the list of module names. The
following example deletes modules SGN and TAN from the library called
NEWLIB.OBJ.

LIBRARY ZDELETE NEWL TR
Moduule mname? HGN
Module name? TAN
Mochile name?

/EXTRACT Use this option to extract an object module from a library and -
store it in a file with the same name as the module and a file type of .OBJ. ”
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You cannot combine this option with any other option. The system prompts
you for the name of the object module to be extracted. The prompt is:

Globhal?

If you specify a global name, the system extracts the entire module of which
that global is a part. Follow each global name with a carriage return. Enter
a carriage return on a line by itself to terminate the list of global symbols.
The following example shows how to extract the module ATAN from the
library called NEWLIB.OBJ and store it in file ATAN.OBJ on DX1:.

+ LIBRARY/ZEXTRACT
Litrare? NEWLIR

File T ONX1iATAN
Global 7 ATAN
Glohal %

/INSERT Use this option to insert an object module into an existing
library. Although you can insert object modules that have duplicate names,
this practice is not recommended because of the difficulty involved in replac-
ing or updating these modules. Note that /INSERT is the default operation.
If you do not specify any option, insertion takes place. The following
example inserts the modules contained in the files THIRD.OBJ and
FOURTH.OBJ into the library called OLDLIB.OBJ.

+ LIBRARY/ZINSERT OLDLIE THIRDyFOURTH

/LIST(:filespec] Use this option to obtain a directory listing of an object
library. The following example obtains a directory listing of OLDLIB.OBJ
on the terminal (the line printer is the default device).

¢« LIBRARY/ZLISTITTS  OLDLIR

The directory listing prints global symbol names. A plus sign (+) in the
module column indicates a continued line. See Section 12.2.7 for a procedure
to include module names in the directory listing.

You can also use /LIST with other options (except /MACRO) to obtain a
directory listing of an object library after you create or modify it. The follow-
ing command, for example, inserts the modules contained in the files
THIRD.OBJ and FOURTH.OBJ into the library called OLDLIB.OBJ; it
then prints a directory listing of the library on the terminal.

CLIBRARY/ZINSERT/LISTITTS  OLOLIE THIRD FOURTH
You cannot obtain a directory listing of a macro library.

Make sure when you use /LIST with LIBRARY that you use it on the com-
mand side of the command string, and not after the file specification.

/MACRO Use this option to create a macro library. Note that this is the
only valid function for a macro library. You can create a macro library, but

you cannot list or modify it. To update a macro library, simply edit the
ASCII text file and then reprocess the file with the LIBRARY/MACRO com-
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mand. The following example creates a macro library called NEWLIB.MAC -~
from the ASCII input file SYSMAC.MAC. R

LIBRARY /MACRO/CREATE NEWLTR SYSMAC

When you use /MACRO with LIBRARY, use it on the command side of the
command string, and not after the file specification.

/OBJECT(:filespec] The system creates object library files by default as a
result of executing a LIBRARY command. When you modify an existing
library, the system actually makes the changes to the library you specify,
thus creating a new, updated library that it stores under the same name as
the original library. Use this option to give a new name to the updated
library file and preserve the original library. The following example creates
a library called NEWLIB.OBJ, which consists of the library OLDLIB.OBJ
plus the modules that are contained in files THIRD.OBJ and FOURTH.OBJ.

LLTRRARY ZINSERT/0BJECT INEWL IR OLYLEER THIRD FOURTH

/INOOBJECT Use this optioﬁ to suppress the creation of a new object
library as a result of a LIBRARY command.

/PROMPT Use this option to specify more than one line of input file speci-

fications in a LIBRARY command. This option is valid with all other library

functions except the /EXTRACT option. You must specify // as the last input

in order to terminate the input list. Note that the file specifications you

enter after typing the /PROMPT option must conform to Command String

Interpreter conventions. The following example creates a macro library -
called MACLIB.MAC from seven input files.

LIBRARY /ZMACRO/ZFROMPT MACLIR Ay By Cy U
XEyF s G
X//

/REMOVE This option permits you to delete a specific global symbol from

a library file’s directory. Since globals are deleted only from the directory

(and not from the object module itself), all the globals that were previously -,
deleted are restored whenever you update that library, unless you use

/REMOVE again to delete them. This feature lets you recover a library if

you have inadvertently deleted the wrong global. The system prompts you

for the names of the global symbols to remove. The prompt is:

Glohasl®?

Respond with the name of a global symbol to be removed. Follow each global
symbol with a carriage return. Enter a carriage return on a line by itself to
terminate the list of global symbols. The following example deletes the glob-
als GA, GB, GC, and GD from the library OLDLIB.OBJ.

LIBRARY/REMOVE OLDLIR

Global? GA

Globhal? GR

Glohal? GC

Glohal® G A,
Global?
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/REPLACE Use this option to replace modules in an existing object
library with modules of the same name contained in the files you specify.
The following example replaces a module called SQRT in the library
MATHLB.OBJ with a new module, also called SQRT, from the file called
MFUNCT.OBJ.

J-IRRARY MATHLER MFUNCT/REFLACE

Note that the /REPLACE option must follow each file specification that con-
tains a module to be inserted into the library. Note also that you can use
/REPLACE only with a module(s), and never a library file(s).

/UPDATE This option combines the functions of /INSERT and
/REPLACE. Specify it after each file specification to which it applies. If the
modules in the input file already exist in the library, the system replaces
those library modules. If the modules in the input file do not exist in the

library, the system inserts them. The following example updates the library
OLDLIB.OBJ.

HLIBRARY QLDLIER FIRST/UPDATE y SECOND/UFPDATE

Note that the /UPDATE option must follow each file specification to which it
applies, and that you can use this option only with modules, not files.

You can combine the LIBRARY options with the exceptions of /EXTRACT
and /MACRO, which you cannot combine with most of the other functions.
Table 4-8 lists the sequence in which the system executes the LIBRARY
options and prompts you for additional information.

Table 4-8: Execution and Prompting Sequence of

LIBRARY Options
Option Prompt
/CREATE
/DELETE Module name?
/REMOVE Global?
/UPDATE
/REPLACE
/INSERT
/LIST

The following example combines several options.

LIBRARY/LIST ¢ TT$/REMOVE/ INSERT NEWLTR LIR2/REFLACE LIRS
Glohasl® SQART

Global?
RT-11 LIBRARIAN VOZ.10 FRI 1S5-JUL~79 00308537
NEWLIR FRI 15~-JN.~79 0008135
MODUL.E GLORALS - SLORALS GL.OBALS
cos SIN
NATAN NATAND
ATAN ATANZ
neos NSIN
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The command executes in the following sequence: -

1. Removes global SQRT from NEWLIB

2. Replaces any duplicates of the modules in the file LIB2.0BJ
3. Inserts the modules in the file LIB3.OBJ

4. Lists the directory of NEWLIB.OBJ on the terminal
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The LINK command converts object modules into a format suitable for load-
ing and execution.

LINK | /INO] EXECUTE [filespec] [/Au_ocme,:size]T filespecs
IMAP (:filespec] JALLOCATE:size] [/WIDE;

ILDA

IFOREGROUND [:stacksize]
IFILL:n

/IBOTTOM:n
IFiLL:n
/RUN
ISTACK [:n]

IALPHABETIZE
/[NO] BITMAP
/BOUNDARY:value
IDEBUG [:filespec]
IEXTEND:n
NINCLUDE
ILIBRARY:filespec
ILINKLIBRARY:filespec
IPROMPT
/ROUND:n
ISLOWLY
ISYMBOLTABLE
ITOP

ITRANSFER [:n]
IXM

The RT-11 system lets you separately assemble a main program and each of
its subroutines without assigning an absolute load address at assembly
time. The linker can then process the object modules of the main program
and subroutines to relocate each object module and assign absolute
addresses. It links the modules by correlating global symbols that are
defined in one module and referenced in another, and it creates the initial
control block for the linked program. The linker can also create an overlay
structure (if you specify the /PROMPT option) and include the necessary
run-time overlay handlers and tables. The linker searches libraries you
specify to locate unresolved global symbols, and it automatically searches
the default system subroutine library, SYSLIB.OBJ, to locate any remain-
ing unresolved globals. Finally, the linker produces a load map (if you spec-
ify /MAP) that shows the layout of the executable module. See Chapter 11
for a more detailed explanation of the RT-11 linker. The linker also can pro-
duce and STB file.

In the command syntax illustrated above, filespecs represents the object
modules to be linked. Each input module should be stored on a random-
access device (disk, diskette, DECtape, or DECtape I1); the output device for
the load map file can be any RT-11 device. The output for an .LDA file (if
you specify /LDA) can also be any RT-11 device, even those that are not
block replaceable, such as paper tape.

The default file types are as follows:

Load Module : SAV, . RELVFOREGROUND), .LDAVLDA)
Map Output : .MAP
Object Module .OBJ
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If you specify two or more files to be linked, separate the files by commas. -
The system creates an executable file with the same name as the first file in '
the input list (unless you use /EXECUTE to change it).

The LINK command options and explanations of how to use them follow.
Table 4-9 summarizes LINK prompting sequence for commands that com-
bine two or more LINK options.

Table 4-9: Prompting SeQuence for LINK Options

Option Prompt

/TRANSFER Transfer symbol?

/STACK Stack symbol?

/EXTEND:n Extend section?

/BOUNDARY:value Boundary section?

/ROUND:n Round section? ﬁ
/ANCLUDE Library search? '

If you combine any of the options listed in Table 4-9, the system prompts

you for information in the sequence shown in the table. Note that the

Library search? prompt is always last. This is the only prompt that accepts

more than one line as a response. For all the prompts, terminate your

response with a carriage return. Terminate your list of responses to the

Library search? prompt by typing an extra carriage return. Note that if the -
command lines are in an indirect file and the system encounters an end-of-
file before all the prompting information has been supplied, it prints the

prompt messages on the terminal.

/ALLOCATE:size’ Use this option with /EXECUTE or /MAP to reserve
space on the device for the output file. The argument size represents the
number of blocks of space to allocate. The meaningful range for this value is
from 1 to 32767. A value of —1 is a special case that creates the largest file
possible on the device. When used with /EXECUTE, /ALLOCATE is valid -~
only when you are generating a .REL or .LDA file.

/ALPHABETIZE When you use this option, the linker lists in the load
map your program’s global symbols in alphabetical order.

/BITMAP Use this option if you want the linker to create a memory usage
bitmap. This is the default setting.

/NOBITMAP Use this option if you do not want the linker to create a
memory usage bitmap. This option is useful if you are preparing your pro-
gram for ROM storage and its code lies between locations 360 and 377
inclusive. /BITMAP is the default setting.

/BOTTOM:n Use this option to specify the lowest address to be used by
the relocatable code in the load module. The argument n represents a six-
digit unsigned, even octal number. If you do not use this option, the linker
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positions the load module so that the lowest address is location 1000 (octal).
This option is invalid for foreground links.

/BOUNDARY:value Use the/ BOUNDARY option to start a specific pro-
gram section on a particular address boundary. The system generates a
whole number multiple of the value you specify for the starting address of
the program section. The argument value must be a power of 2. The system
extends the size of the previous program section to accommodate the new
starting address for the specific section. When you have entered the com-
plete LINK command, the system prompts you for the name of the section
whose starting address you need to modify. The prompt is:

Roundarwy section?

Respond with the appropriate program section name and terminate your
response with a carriage return.

/DEBUGl:filespec] Use this option to link ODT (on-line debugging tech-
nique, described in Chapter 21) with your program to help you debug it. If
you supply the name of another debugging program, the system links the
debugger you specify with your program. The system links the debugger low
in memory relative to your program.

/EXECUTEI:filespec] Use this option to specify a file name or device for
the executable file. Because the LINK command creates executable files by
default, the following two commands have the same meaning:

LINK MYFROG
JLINK/ZEXECUTE MYPROG

Both commands link MYPROG.OBJ and produce MYPROG.SAV as a
result. The /EXECUTE option has different meanings when it follows the

command and when it follows the file specification. The following command
creates an executable file called PROG1.SAV on device RK1:.

sLINRZEXECUTESRKLS  FROGLy PROGR

The next command creates an executable file called MYPROG.SAV on
device DK:.

LINK RTNLyRTNZ y MYFROG/EXECUTE
/NOEXECUTE Use this option to suppress creation of an executable file.

/EXTEND:n This option allows you to extend a program section to a spe-
cific octal value n. The resultant program section size is equal to or greater
than the value you specify, depending on the space the object code requires.
When you have entered the complete LINK command, the system prompts
you for the name of the program section you need to extend. The prompt is:

Extend section?

Respond with the appropriate program section name, and terminate your
response with a carriage return.
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/FILL:n Use this option to initialize unused locations in the load module
and place a specific octal value n in those locations. Note that the linker
automatically initializes to 0 unused locations in the load module; use this
option to place another value in those locations. This option can be useful in
eliminating random results that occur when a program references uninitia-
lized memory by mistake. It can also help you to determine which locations
have been modified by the program and which remain unchanged.

/FOREGROUNDI:stacksize] This option produces an executable file in
relocatable (REL) format for use as a foreground job under the FB or XM
monitor. You cannot use .REL files under the single-job system. This option
assigns the default file type .REL to the executable file. The argument stack-
size represents the number of bytes of stack space to allocate for the fore-
ground job. The value you supply is interpreted as an octal number; specify
an even number. Follow n with a decimal point (n.) to represent a decimal
number. The default value is 128 (decimal) (or 200 octal) bytes of stack
space. DIGITAL recommends that you allocate 256. bytes of stack space -
when linking a FORTRAN program to run in the foreground. "

/INCLUDE This option lets you take global symbols from any library and
include them in the linked memory image. When you have entered the com-
plete LINK command, the system prompts you for a list of global symbols to
include in the load module. The prompt is:

Library search?

Respond by typing the global symbols to be included in the load module. -
Type a carriage return after each global symbol. Type a carriage return on a i
line by itself to terminate the list. This option forces modules that are not

called by other modules to be loaded from the library.

/LDA This option produces an executable file in LDA format. The LDA-
format file can be output to any device, including those that are not block-
replaceable, such as the paper tape punch or cassette. The default file type
.LDA is assigned by /LDA to the executable file. This option is useful for files
that you need to load with the Absolute Binary Loader. A~

/LIBRARY This option is the same as /LINKLIBRARY. It is included
here only for system compatibility.

/LINKLIBRARY:filespec You can use this option to include the library
file you specify as an object module library in the linking operation. Because
the system automatically recognizes library files in the linking operation
you do not normally need this option; it is provided for compatibility with
the EXECUTE command.

/MAPI[:filespec] You must specify this option to produce a load map list-
ing. The /MAP option has different meanings depending on where you put it
in the command line.

If you specify /MAP without a filespec in the list of options that immediately
follows the command name, the system generates a listing that prints on the
line printer. If you follow /MAP with a device name, the system creates a
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map file on that device. If the device is a file-structured device, the system
stores the listing file on that device, assigning it the same name as the first
input file and a .MAP file type. The following command produces a load map
on the terminal.

LINK/ZMAREITTE  MYFROG
The next command creates a map listing file called MYPROG.MAP on RK3:.
JLINK/MAF IRK3S  MYFROG

If the /MAP option contains a name and file type to override the default of
.MAP, the system generates a listing with that name. The following com-
mand, for example, links PROG1 and PROG2, producing a map listing file
called MAP.OUT on device DK:.

LINK/ZMAR IMAF . OUT FROGL » FROG2

Another way to specify /MAP is to type it after the file specification to which
it applies. To link a file and produce a map listing file with the same name,
use a command similar to this one.

JLINK FROGL y FROGR/ZEXECUTE /MAF

The command shown above links PROG1 and PROG2, producing files
PROG2.SAV and PROG2.MAP. If you specify a file name on a /MAP option -
following a file specification in the command line, it has the same meaning
as when it follows the command.

/PROMPT Use this option to enter additional lines of input. The system
continues to accept lines of linker input until you enter two slashes (//).
Chapter 11 describes the commands you can enter directly to the linker.
When you use the /PROMPT option, note that successive lines of input must
conform to CSI conventions (see Chapter 6, Command String Interpreter).
The example that follows uses the /PROMPT option to create an overlay
structure for the program COSINE. MAC:

JOINRZFROMPT  COSTNE
*¥TAN/OL

H0DB17081

KSINZ/082
M.MLIOL2/

The /PROMPT option also gives you a convenient way to create an overlaid
program from an indirect file. The file ANTON.COM contains these lines:

A/FROMET
SURL/031
SUR2/01%1
SUR3, SUR4/01 1
/7

The following command produces an executable file, DK:A.SAV, and a link
map on the printer.

JINKZMAF  @ANTON
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/ROUND:n This option rounds up the section you specify so that the size of -
the root segment is a whole number of the value n you supply. The argument :
n must be a power of 2. When you have entered the complete LINK com-

mand, the system prompts you for the name of the section that you need to

round. The prompt is:

Ko section?

Respond with the appropriate program section name, and terminate your
response with a carriage return.

/RUN Use this option to initiate execution of the resultant .SAV file. This
option is valid for background jobs only. Do not use /RUN with any option
that requires a response from the terminal.

/SLOWLY This option instructs the system to allow the largest possible
memory area for the link symbol table at the expense of making the link
process slower. Use this option only if an attempt to link a program failed -_
because of symbol table overflow.

/STACKI:n] This option lets you modify the stack address, location 42,
which is the address that contains the value for the stack pointer. When
your program executes, the monitor sets the stack pointer (SP) to the con-
tents of location 42. The argument n is an even, unsigned, six-digit, octal
number that defines the stack address. When you have entered the complete
LINK command, the system prints the following prompt message if you did
not already specify a value for n: A~

Stack swmbol?

Respond with the global symbol whose value is the stack address. You can-
not specify a number at this point. Terminate your response with a carriage
return. If you specify a nonexistent symbol, the system prints an error mes-
sage. It then sets the stack address to 1000 (for memory image files) or to the
bottom address if you used / BOTTOM.

/SYMBOLTABLE[:filespec] When you use this option, the linker creates ﬂ
a file that contains symbol definitions for all the global symbols in the load

module. Enter the symbol table file specification as the third output specifi-

cation in the LINK command line. If you do not specify a file name, the

linker uses the name of the first input file and assigns a .STB file type. By

default, the system does not create a symbol table file.

The following example creates the symbol table file BTAN.STB.
JLINK  BORJyBORJ2 AR s BOEJ/SYMBOLTABLE S RTAN

/TOP:value Use this option to specify the highest address to be used by
the relocatable code in the load module. The argument value represents an
unsigned, even octal number.

/TRANSFER[:n] The transfer address is the address at which a program
starts when you initiate execution with R, RUN, FRUN, or SRUN. The -
/TRANSFER option lets you specify the start address of the load module. o
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The argument n is an even, unsigned, six-digit, octal number that defines
the transfer address. When you have entered the complete LINK command,
the system prints the following prompt message if you did not already spec-
ify a value for n:

Transfer swumbhol?

Respond with the global symbol whose value is the transfer address. You
cannot specify a number at this point. Terminate your response with a car-
riage return. If you specify a nonexistent symbol, an error message prints
and the linker sets the transfer address to 1 so that the system cannot exe-
cute the program. If the transfer address you specify is odd, the program
does not execute after loading, and control returns to the monitor.

/WIDE Use this option with /MAP to produce a wide load map listing. Nor-
mally, the listing is wide enough for three Global Value columns, which is
suitable for paper with 72 or 80 columns. The /WIDE option produces a list-
ing that is six Global Value columns wide, which is equivalent to 132
columns.

Table 4-9 lists the sequence in which the system prompts you for additional
information when you combine LINK options.

/XM When you use this option, you enable special .SETTOP and .LIMIT
features provided in the XM monitor. This option allows a virtual job to map
a scratch region in extended memory with the .SETTOP programmed
request. See the RT—11 Programmer’s Reference Manual and the RT-11

Software Support Manual, for more details on these special features. Do not
use with FOREGROUND.

If you want to create an extended memory overlay structure for your pro-
gram, use the /PROMPT option. You can then specify on subsequent lines
the overlay structure using the LINK /V option (see Chapter 11 of this man-
ual). Note that when you use /V to create an overlay structure, the linker
automatically enables the special .SETTOP and .LIMIT features.
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The LOAD command loads a device handler into memory for use with fore-
ground, background, or system jobs, or BATCH.

LOAD device [ =jobname] [,. . .device [ = jobnamel]]

In the command syntax shown above, device represents the device handler to

i be made resident; jobname assigns the device handler to the background job if
it has the value B, or to the foreground or system job if it has the value F. The

' Jjobname specification is invalid with the SJ monitor. Under a monitor that
has system job support, jobname can be the logical job name of a system job.

The LOAD command helps control system execution by bringing a device

handler into memory and optionally allocating the device to a job. The system -
allocates memory for the handler as needed. Before you use a device in a

foreground program with the FB monitor, or any device at all with the XM

monitor, you must first load the device handler. A device can be owned

exclusively by either the foreground, background, or system job. (Note that

BATCH, if running, is considered to be a background job under the FB and

XM monitors.) This exclusive ownership prevents the input and output of two

different jobs from being intermixed on the same non-file-structured device.

In the following example, magtape belongs to the background job, while DEC- -
tape is available for use by either the background, foreground, or system job; "
the line printer is owned by the foreground job. All three handlers are made

resident in memory.

JOALE VT3 e MT $ =Ry L 3l

For a monitor with system job support, the following example reserves the line
printer for the system job QUEUE.

LOAT LF ¢ =QUEUE o~

Different units of the same random-access device controller can be owned by
different jobs. Thus, for example, DT1: can belong to the background job,
while DT5: can belong to the foreground or system job. If no ownership is
indicated, the device is available for public use.

NOTE

If you use the LOAD command to load a non-file-structured
device handler, and assign ownership of that handler to a job,

° all units of that particular device become assigned to that job.
This means no other job can use any unit of that particular
device.

To change ownership of a device, use another LOAD command. It is not
necessary to first unload the device. For example, if the line printer has been
loaded into memory and assigned to the foreground job as in the example

4-126 Keyboard Commands
March 1981




LOAD

above, the following command reassigns it to the background job without
unloading the handler first.

JOAD L =R

Note, however, that if you interrupt an operation that involves magtape or
cassette, you must unload (with the UNLOAD command) then load the
appropriate device handler (MM, MT, MS, or CT). When using the MT han-
dler with the FB monitor, this restriction does not apply.

You cannot assign ownership of the system unit (the unit you bootstrapped)
of a system device, and any attempt to do so is ignored. You can, however,
assign ownership of other units of the same type as the system device.
LOAD is valid for use with logical names. For example:

HABSIGN RKS XY
oLOATE XY 3

If you are using a diskette, loading the necessary device handlers into mem-
ory can improve system performance significantly, since no handlers need to
be loaded dynamically from the diskette. Use the SHOW command to dis-
play on the terminal the status of device handlers and device ownership.
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The MACRO command invokes the MACRO assembler to assemble one or
more source files.

MACRO ILIST [:filespec] [ALLOCATE:size] . filespecs | /LIBRARY
/[NO] OBJECT [:filespec] [[ALLOCATE:size] IPASS:1
ICROSSREFERENCE [:type[. . .:type]}

IDISABLE:value [. . .:value]
IENABLE:value [. . .:value]
/[NO] SHOW [:value]

In the command syntax shown above, filespecs represents one or more files to
be included in the assembly. If you omit a file type for an input file, the sys-
tem assumes .MAC. Output default file types are .LST for listing files and -~
.OBJ for object files. S

To assemble multiple source files into a single object file, separate the files
by plus (+) signs in the command line. Unless you specify otherwise, the
system creates an object file with the same name as the first input file and
gives it an .OBJ file type. To assemble multiple files in independent assem-
blies, separate the files by commas (,) in the command line. This generates a
corresponding object file for each set of input files.

Language options are position-dependent — that is, they have different -~
meanings depending on where you place them in the command line. Options

that qualify a command name apply across the entire command string.

Options that follow a file specification apply only to the file (or group of files

separated by plus signs) that they follow in the command string.

You can enter the MACRO command as one line, or you can rely on the sys-
tem to prompt you for information. The MACRO command prompt is Files?
for the input specification. The system prints on the terminal the number of
errors MACRO detects during an assembly, as this printout shows: -

+MACRO/CROSSREFERENCE FROGL+HFROGZ/LIST/Z0ORJIECT
ERRORS UETECTENS 0

Chapter 10 and the PDP-11 MACRO Language Reference Manual contain
more detailed information about using MACRO. The options you can use
with the MACRO command follow.

/ALLOCATE:size Use this option with /LIST or /OBJECT to reserve
space on the device for the output file. The argument size represents the
number of blocks of space to allocate. The meaningful range for this value is
from 1 to 32767. A value of -1 is a spec1al case that creates the largest file
possible on the device.

/CROSSREFERENCE[:typel....type] Use this option to generate a sym-
bol cross-reference section in the listing. This information is useful for pro- -
gram maintenance and debugging. Note that the system does not generate a o
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listing by default. You must also specify /LIST in the command line to get a
cross-reference listing. The argument fype represents a one-character code
that indicates which sections of the cross-reference listing the assembler
should include. Table 4-10 summarizes the arguments and their meaning.

Table 4-10: Cross-reference Sections

Argument Section Type

User-defined symbols

Register symbols

Macro symbolic names

Permanent symbols (instructions, directives)
Control sections (.CSECT symbolic names)
Error codes

no argument | Equivalent to :S:M:E

HQUZ®®

/DISABLE:valuel...:value] Use this option to specify a MACRO .DSABL
directive. See the PDP-11 MACRO Language Reference Manual for a
description of the directive and a list of all legal values. Table 4-11 summa-
rizes the arguments and their meaning.

Table 4-11: .DSABL and .ENABL Directive Summary

Argument Default Enables or Disables

ABS disable Absolute binary output

AMA disable Assembles all absolute addresses as relative addresses

CDR disable Treats source columns 73 and greater
: as comments

FPT disable Floating-point truncation

GBL disable Treats undefined symbols as globals

LC disable Accepts lower case ASCII input

LSB disable Local symbol block

PNC enable Binary output

REG enable Mnemonic definitions of registers

/ENABLE:valuel...:.value] Use this option to specify a MACRO .ENABL
directive. See the PDP-11 MACRO Language Reference Manual for a
description of the directive and a list of all legal values. Table 4-11 summa-
rizes the arguments and their meaning.

/LIBRARY This option identifies the file it qualifies as a library file; use it
only after a library file specification in the command line. The MACRO
assembler looks first to the library file or files you specify and then to the
system library, SYSMAC.SML, to satisfy references (made with the
.MCALL directive) from MACRO programs. In the example below, the com-
mand string includes two user libraries.

+MACRO MYLIBL/LIBRARY +A+MYLITR2/LIBRARY +1

When MACRO assembles file A, it looks first to the library, MYLIB1.MAC,
and then to SYSMAC.SML to satisfy .MCALL references. When it assem-
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bles file B, MACRO searches MYLIB2.MAC, MYLIB1.MAC, and then SYS- -
MAC.SML, in that order, to satisfy references.

/LISTI[:filespec] You must specify this option to produce a MACRO assem-
bly listing. The /LIST option has different meanings depending on where
you place it in the command line.

The /LIST option produces a listing on the line printer when /LIST follows
the command name. For example, the following command line produces a
line printer listing after compiling a MACRO source file:

JMACRO/LIST MYFPROGERET:
When the /LIST option follows the file specification, it produces a listing file.

For example, the following command line produces the listing file
DK:MYPROG.LST after compiling a MACRO source file:

MACRD MYFROG/LISTRET:
If you specify /LIST without a file specification in the list of options that
immediately follows the command name, the MACRO assembler generates
a listing that prints on the line printer. If you follow /LIST with a device
name, the system creates a listing file on that device. If the device is a file-
structured device, the system stores the listing file on that device, assigning

it the same name as the input file and a .LST file type. The following com-
mand produces a listing on the terminal.

MACROZLISTITT: A -~

The next command creates a listing file called A.LST on RK3:.
MACRO/LISTIRKE: A

If the /LIST option contains a name and file type to override the default of
.LST, the system generates a listing file with that name. The following com-

mand for example, assembles A.MAC and B.MAC together, producing files
A.OBJ and FILE1.OUT on device DK.:. -

HMACROZLISTIFILEL.OUT A+R

You cannot use a command like the next one. In this example, the second
listing file would replace the first one and cause an error.

MACRO/ZLISTIFILER AR

Another Wéy to specify /LIST is to type it after the file specification to which

it applies. To produce a listing file with the same name as a particular input
file, you can use a command similar to this one:

MACRD A+B/LTIST IRKE S

The above command assembles A.MAC and B.MAC, producing files
DK:A.OBJ and RK3:B.LST. If you specify a file name on a /LIST option fol-
lowing a file specification in the command line, it has the same meaning as
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when it follows the command. The following two commands have the same
results:

+« MACRO A/ZLISTIR

« MACRO/LISTR A
Both commands generate output files A.OBJ and B.LST.

Remember that file options apply only to the file (or group of files that are
separated by plus signs) they follow in the command string. For example:

¢« MACKRO A/ZLTSTy R

This command assembles A.MAC, producing A.OBJ and A.LST. It also
assembles B.MAC, producing B.OBJ. However, it does not produce any list-
ing file for the assembly of B.MAC.

/OBJECT|:filespec] Use this option to specify a file name or device for the
object file. Because MACRO creates object files by default, the following two
commands have the same meaning:

+ MACRO A

+« MACRO/ZORJECT A

Both commands assemble A.MAC and produce A.OBJ as output. The
/OBJECT option functions like the /LIST option; it can be either a command
or a file qualifier.

As a command option, /OBJECT applies across the entire command string.
The following command, for example, assembles A.MAC and B.MAC sepa-
rately, creating object files A.OBJ and B.OBdJ on RK1.:.

+ MACROZOBJECTIRKLS AyER

Use /OBJECT as a file option to create an object file with a specific name or
destination. The following command assembles A.MAC and B.MAC
together, creating files B.LST and B.OBJ.

e MACKRO A+RZLIST/ORJIECT

/NOOBJECT Use this option to suppress creation of an object file. As a
command option, /NOOBJECT suppresses all object files; as a file option, it
suppresses only the object file produced by the related input files. In this
command, for example, the system assembles A. MAC and B.MAC together,
producing files A.OBJ and B.LST. It also assembles C.MAC and produces
C.LST, but does not produce C.OBJJ.

+« MACRO A+E/ZLISTy C/NOORJECT/LIST

/PASS:1 Use this option on a prefix macro file to process that file during
pass 1 of the assembly only. This option is useful when you assemble a
source program together with a prefix file that contains only macro defini-
tions, since these definitions do not need to be redefined in pass 2 of the
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assembly. The following command assembles a prefix file and a source file -
together, producing files PROG1.0BJ and PROG1.LST. T
JMACRO FREFIX.MAC/FASS: LHFROGL/LIST/ORJIECT

/SHOW:value Use this option to specify any MACRO .LIST directive. The
PDP-11 MACRO Language Reference Manual explains how to use these
directives. Table 4-12 summarizes the arguments and their meaning. Note
that you must explicitly request a listing file with the /LIST option.

Table 4-12: .LIST and .NLIST Directive Summary

Argument | Default Controls
SEQ list Source line sequence numbers
LOC list Location counter
BIN list Generated binary code
BEX list Binary extensions A
SRC list Source code
COM list Comments
MD list Macro definitions, repeat range expansions
MC list Macro calls, repeat range expansions
ME nolist Macro expansions
MEB nolist Macro expansions binary code PN
CND list Unsatisfied conditionals, .IF and .ENDC statements
LD nolist Listing directives with no arguments
TOC list Table of Contents
TTM line printer | Output format
mode
SYM list Symbol table
/INOSHOW:value Use this option to specify any MACRO .NLIST direc- @
tive. The PDP-11 MACRO Language Reference Manual explains how to use
these directives. Table 4-12 summarizes the valid arguments and their
meaning. Note that you must explicitly request a listing file with the /LIST
option.
o~
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The PRINT command lists the contents of one or more files on the line
printer.

PRINT | /COPIES:n .e, tilespecs
IDELETE P

/[NO] LOG
INEWFILES
IPROMPT
IQUERY
IWAIT

/[NO] FLAGPAGE
INAME:jobname

In the command syntax illustrated above, filespecs represents the file or files
to be printed. You can explicitly specify up to six files as input to the PRINT
command. The system prints the files in the order in which you specify them
in the command line. You can also use wildcards in the file specification. In
this case, the system prints the files in the same order that they occur in the
directory of the specified device. If you specify more than one file, separate
the files by commas. If you omit the file type for a file specification, the sys-
tem assumes .LST. You can specify the entire command on one line, or you
can rely on the system to prompt you for information. The PRINT command
prompt is Files?.

If you are running QUEUE as either a foreground or system job, many of the
PRINT commands are executed by this program, therefore, the keyboard
monitor may return the dot prompt immediately. See Chapter 20, Queue
Package, for more information. If QUEUE is not running, some PRINT
options are invalid (as noted). Likewise, some PRINT options are invalid if
QUEUE is running. You should use the LOAD command to assign own-
ership of a non-file structured device to QUEUE so that another job and
QUEUE will not intermix output on that device.

The PRINT command options follow; they include command examples.

/COPIES:n Use this option to print more than one copy of the file. The
meaningful range of values for the decimal argument n is from 1 to 32 (1 is
the default). This option must appear immediately after the PRINT com-
mand, and not after the file specification. The following command, for
example, prints three copies of the file REPORT.LST on the line printer.

+FRINT/COFIES S REFORT

/DELETE Use this option to delete a file after it lists on the line printer.
This option must appear following the command in the command line. The
PRINT/DELETE operation does not ask you for confirmation before it exe-
cutes. You must use /QUERY for this function. The following example
prints PROG1.BAS on the line printer, then deletes it from DX1:.

JPRINT/ZDELETE DXLIFROGL . BAG
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/FLAGPAGE:n Use this option if you want banner pages for each file

being printed, where n represents the number of banner pages you want for A
each file. This option is valid only if you are running QUEUE. If you specify

more than one file to be printed, QUEUE prints a banner page for each file.

The banner page that QUEUE creates consists of a page showing the file
name in large, block letters. The banner page also includes a trailer that
lists the job name, the date and time the job was output, the copy number
and number of copies in the job, and the input file specification.

NOTE

If you use the PRINT command to output files, and QUEUE

is running, you may get banner pages even when you do not

specify /FLAGPAGE. This condition is due to a default

value you can set when you run QUEMAN, the background

job that serves as an interface between you and QUEUE.

The QUEMAN /P option sets the default number of banner -
pages for output jobs, so that each time you output a job, *
you get banner pages. This condition remains in effect until

you reset it with the QUEMAN /P option. For more infor-

mation on QUEMAN and the /P option, see Chapter 20,

Queue Package.

The following example prints three banner pages for each file in the com-
mand line.

ERINT/FLAGFAGE $3 FROGLMACYy FROGL LTy PROGL 5T

/INOFLAGPAGE Use this option if you do not want any banner pages
printed for each of the files in the job you want printed. Use this option only
if you are running QUEUE. This option is useful if you have previously set
QUEMAN’s /P option to create banner pages each time a job is output (see
note above). The default setting is/ NOFLAGPAGE unless you specify other-
wise with the QUEMAN /P option.

/LOG This option lists on the terminal the names of the files that are -~
printed by the current command. Normally, the system prints a log only if '
there is a wildcard in the file specification. If you specify /QUERY, the query

messages replace the log, unless you specifically type /LOG/QUERY in the

command line. The following example shows a PRINT command and the

resulting log.

LFRINTZLOG/ZDELETYE REFORT
Files coried/deleted?
DRIREFORT LET to LF3

This option is invalid if QUEUE is running.

/NOLOG This option prevents a list of the files copied from typing out on
the terminal. You can use this option to suppress the log when you use a
wildcard in the file specification. This option is invalid if QUEUE is

running.
g .ﬁ
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/INAME:[dev:]jobname Use this option to specify a job name for the files
you want printed. This option is valid only if you are running QUEUE. You
can use up to six alphanumeric characters for the job name. If you do not use
the /NAME option, the system uses the first input file name as the job name.
If you specify a device with the job name, you can send the files to that
device, permitting you to send files to any valid RT-11 device. If you send
the files to a mass storage volume, the system uses the job name as the file
name for the job, assigning a .JOB file type. Note that the handler for the
output device must be loaded in memory (see the LOAD command
description).

The following example sends JOB5, consisting of FILE1.LST, FILE2.LST,
and FILE3.LST, to DX1..

 FRINT/NAME D DXL $JOES FILELyFILERyFILES
The files from this example reside on DX1: as JOB5.JOB.

/INEWFILES Use this option in the command line if you need to print only
those files that have the current date. The following example shows a con-
venient way to print all new files after a session at the computer.

D PRINT/ZNEWFTLES X L8T
Files coried!

LD SOUTETL . 1L.ST to L
DRKIREFORT LST Lo L

F
B

This option is invalid if QUEUE is running.

/PROMPT Use this option to continue a command string onto subsequent
lines. This option is valid only if you are running QUEUE. When you use
/PROMPT, you can enter file specifications on subsequent lines directly to
QUEMAN, described in Chapter 20. Terminate the command with two
slashes (/).

The following example uses /PROMPT to print FILE1,FILE2,FILE3 FILE4,
and FILES5:

+ FRINT/ZFROMPT FILEL
XFILE2y FILEZ
XFTLE4

XFILES//

/QUERY If you use this option, the system requests confirmation
from you before it performs the operation. /QUERY is particularly useful on
operations that involve wildcards, when you may not be sure which files the
system selected for an operation. Note that if you specify /QUERY in a
PRINT command line that also contains a wildcard in the file specification,
the confirmation messages that print on the terminal replace the log mes-
sages that would normally appear. You must respond to a query message by
typing Y (or anything that begins with Y) and a carriage return to initiate
execution of a particular operation. The system interprets any other
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response to mean NO; it does not perform the specific operation. The follow-

ing example uses /QUERY. -
FRINT/QUERY X.LST
Files coried?

DK:OUTFILLST  to LF37 N

DK SREFORTLST  to LFI? Y

This option is invalid if QUEUE is running.

/WAIT This option is useful if you have a single-disk system. When you

use this option, the system initiates the PRINT operation, but then pauses

and waits for you to mount the volume from which you want the operation to

take place. When the system pauses, it prints Mount input volume in

<device>; Continue?. When the volume is mounted, type Y followed by a

carriage return.

The following command line prints ERREX.MAC from RKO: -

SPRINTZWALT RKO$ERREX ., MAC

Mourt ireut volume in RKOIS Cormtirnue?Y

Mount swstem volume irn RKO:§F Continue?y

In the case of PRINT, the system prints the file or files you specify before it

prints Mount system volume in <device>; Continue?. Make sure when you

use /WAIT that PIP is on the system volume. This option is invalid if

QUEUE is running. iy
-
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The R command loads a memory image file from the system device into
memory and starts execution.

R { SP ) tilespecs

In the command syntax shown above, filespec represents the program to be
executed. The default file type is .SAV. The only valid device is SY:. The R
command is similar to the RUN command except that the file you specify in
an R command string must be on the system device (SY:). Use the R com-
mand only with background jobs including privileged jobs in XM. (Use
FRUN to execute a foreground job under the FB or XM monitor.) The follow-
ing command loads and executes MYPROG.SAV from device SY:.

+RMYPROG

The R command is the only monitor command that can execute a back-
ground virtual job under the XM monitor. The R command creates a virtual
memory partition for the job, creates a region 0 and window 0 definition
block, and sets up the user mapping registers.
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The REENTER command starts the program at its reentry address (the
start address minus 2).

REENTER

The REENTER command accepts no options or arguments. REENTER does
not clear or reset any memory areas. Use it to avoid reloading the same pro-
gram for subsequent execution. You can use REENTER to return to a sys-
tem program or to any program that allows for a REENTER after the
program terminates. You can also use REENTER after you have used two
CTRL/Cs to interrupt those programs.

If you issue the REENTER command and it is not valid, the message

?KMON-F-Illegal command is printed. You must start that program with -~

an R or RUN command.

In the following example the directory program (DIR) lists the directory of

DK: on the line printer. Two CTRL/Cs interrupt the listing and return to the

monitor. REENTER starts DIR at its reentry address, and DIR prompts for a

line of input.

R DIR

KLF $=TIK K XK -~

~C

. REENTER

*

Note in the example above that using REENTER does not mean that the

directory listing continues from where it was interrupted, only that the

DIRECTORY program re-commences execution. -
-
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~The REMOVE command remaoves a device name from the system tables.

REMOVE device |[,. . .device]

In the command syntax shown above, device represents the device to be
removed from the system tables. The REMOVE command accepts no
options. You can enter the REMOVE command on one line, or you can rely
on the system to prompt you for information. The REMOVE command
prompt is Device?.

Using the REMOVE command does not change the monitor disk image; it
only modifies the system tables of the monitor currently in core. This allows
you to configure a special system for a single session at the computer with-
out having to reconfigure to return to your standard device configuration.
Bootstrapping the system device restores the original device configuration.
To permanently REMOVE a device, include the REMOVE command in the
standard system startup indirect command file.

You cannot remove SY: (the handler for the system device), BA: (the
BATCH handler), or TT: (the terminal handler). If you attempt to REMOVE
a device that does not exist in the running monitor’s system table, the sys-
tem prints an error message. You can use the INSTALL command to install
a new device after using the REMOVE command to remove a device (thus
creating a free device slot).

The following command removes the line printer handler and the card
reader handler from the system. Note that the colons (:) are optional.

SREMOVE  LPSyCRS

Use the SHOW command to display on the terminal a list of devices that are
currently available on your system.
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The RENAME command assigns a new name to an existing file.

RENAME | ([NO] LOG (P) inputitespecs (SP) output-filespecs
[INO] PROTECTION
IQUERY 4
/INO] REPLACE
ISETDATE
ISYSTEM
IWAIT

In the command syntax illustrated above, input-filespecs represents the files

to be renamed, and output-filespec represents the new name. You can specify

up to six input files, but only one output file. Note that the device specifica-

tion must be the same for input and output; you cannot rename a file from

one device to another. If a file exists with the same name and file type as the PN
output file you specify, the system deletes the existing file unless you use the T
/NOREPLACE option to prevent this.

So that you do not rename system (.SYS) files by accident when you use a
wildcard in the file specification, the system requires you to use the /SYS-
TEM option when you need to rename system files. To rename files that
cover bad blocks (.BAD files), you must explicitly give the file name and file
type of the specified .BAD file. Since .BAD files cover bad blocks on a device,
you usually do not need to rename or otherwise manipulate these files. -~

Note that because of the file protection feature, you cannot execute any
RENAME operations that result in deleting a protected file. For example,
you cannot rename a file to the name of a protected file that already exists
on the same volume.

The options you can use with the RENAME command follow.

/LOG This option lists on the terminal the files that were renamed by the

current command. Normally, the system prints a log only if there is a wild- -~
card in the file specification. If you specify /QUERY, the query messages

replace the log (unless you specifically type /[LOG/QUERY in the command

line).

This example demonstrates logging.

LRENAME DIXO: (AX . MAL X FORD

Files venamed:
OXO ARG . MAC Lo DXOIARC.FOR
X0 L AAF . MAC o DXOIAAF,FOR

/NOLOG This option prevents a list of the files that are renamed from
appearing on the terminal.

/NEWFILES Use this option in the command line if you want to rename
only those files that have the current date. This is a convenient way to PN
access all new files after a session at the computer. o
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/PROTECTION Use this option to give a file protected status so that it
cannot be deleted until you disable that status. Note that if a file is pro-
tected, you cannot delete it implicitly. For example, you cannot perform any
operations on a file that result in deleting a protected file. You can change a

protected file’s name, but not its protected status, unless you also use the
/NOPROTECTION option.

/NOPROTECTION Use this option to enable a file for deletion. This
option disables a file’s protected status.

/QUERY If you use this option, the system requests confirmation
from you before it performs the operation. /QUERY is particularly useful on
operations that involve wildcards, when you may not be sure which files the
system selected for the operation. Using the /QUERY option also provides a
quick way of performing operations on several files. For example, renaming
several files is easier if you use /QUERY. You can then specify Y for each file
you want renamed, as the following example shows.

JRENAMEZQUERY X BAK X .MAC
Fil e d

1

DKz e B to DKSFROGL.MAC P Y
ORSFROG2 « BAK to DRKSFROGR . MAC %Y
DK FROGS . BAK to DKSFROGE MAC 7Y

DI LML8A . BAK to DRILMLS8A.MAC 7
DRGLMLY W BAK to DKILMLY MaC 7 Y

Note that if you specify /QUERY in a command line that also contains a
wildcard in the file specification, the confirmation messages that print on
the terminal replace the log messages that would normally appear. You
must respond to a query message by typing Y (or anything that begins with
Y) and a carriage return to initiate execution of a particular operation. The
system interprets any other response to mean NO; it does not perform the
specific operation. The following example demonstrates querying.

JRENAMEZQUERY OXO0 8 (FIFL.SAV PIF.8AV)
Files renamed?
DXOFEFL . 5AY Lo NXOIFTF . SAV Y

/REPLACE This is the default mode of operation for the RENAME com-
mand. If a file exists with the same name as the file you specify for output,
the system deletes that duplicate file when it performs the rename
operation.

/INOREPLACE This option prevents execution of the rename operation if
a file with the same name as the output file you specify already exists on the
same device. The following example uses INOREPLACE. In this case, the
output file already existed and no action occurs.

LRENAME /NOREFLACE DIXOITEST .. SAV DXOtTUF . SAV
PERIF-W-Outeuat File Tounds no oreration rerformed DXOITEST.SAV

/SETDATE This option causes the system to put the current date on all
files it renames, unless the current system date is not set. Normally, the sys-
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tem preserves the existing file creation date when it renames a file. The fol- A
lowing example renames files and changes their dates.

SRENAMEZSETDATE. OXO (X FOR X 0L
Files renamed?

NXOLARC . FOR to DIXOIARC.OLD
X0t AAF +FOR Lo DXOIAAF .OLLD

DXOIMERGE FOR  to DXOIMERGE .OLD

/SYSTEM Use this option if you need to rename system (.SYS) files. If you
omit this option, the system files are excluded from the rename operation

and a message is printed on the terminal to remind you of this. This example
renames MM.SYS to MX.SYS.

SRENAME/SYSTEM DXOIMM.SYS DXOIMX.8YS

/WAIT This option is useful if you have a single-disk system. When you

use this option, the system initiates the RENAME operation, but then -
pauses and waits for you to mount the input volume on which the operation '
is to take place. When the system pauses, it prints Mount input volume in

<device>; Continue? where <device> represents the device into which you

mount the volume. When the volume is mounted, type Y followed by a car-

riage return.

The following command line renames PRIAM.TXT to NESTOR.TXT.
PRIAM.TXT is on an RKO05 disk.

SRENAME /WATT/NOLOG RKOFRIAM.TXT NESTOR. TXT
Mount dreut volume inm RKO!S Continue?Y
Mourt swstem volume in RKOIS Contirnge?Y
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The RESET command resets several background system tables and does a
general clean-up of the background area.

RESET

The RESET command accepts no options or arguments.

It causes the system to purge all open input/output channels, initialize the
user program memory area, and release any device handlers that were not
explicitly made resident with the LOAD command. It also disables CTRL/O,
clears locations 40-53, and resets the KMON (keyboard monitor) stack
pointer. Use RESET before you execute a program if a device or the monitor
needs reinitialization, or when you need to discard the results of previously
issued GET commands. The RESET command has no effect on the fore-

ground or system job. The following example uses the RESET command
before running a program.

+ RESET

U MYFROG
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The RESUME command continues execution of the foreground or system job
from the point at which a SUSPEND command was issued.

RESUME [ iobnamejl

If you have system job support enabled on your monitor, the RESUME com-
mand must be followed by the name of the foreground or system job you wish
to resume. (The RESUME command accepts logical job names.) If you do not
have system job support enabled on your monitor, do not include the name of
the foreground job you wish to resume. When you issue the RESUME com-
mand, the foreground or system job enters any completion routines that
were scheduled while the job was suspended. Note that RESUME is valid
only with the FB and XM monitors. The following command resumes execu- N
tion of the foreground job that is currently suspended.

RESUME
The next command resumes execution of the system job, QUEUE.SYS, that
is currently suspended.

SFESUME QUEUE

You can also use the RESUME command to start a foreground job that you -
loaded with FRUN using /PAUSE. Likewise, you can use RESUME to start
a system job that you loaded with SRUN using /PAUSE.
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The RUN command loads a memory image file into memory and starts
execution.

RUN filespec input-list [ oulpuHist]
argument

In the command syntax illustrated above, filespec represents the program to
be executed. The system assumes a .SAV file type for the executable file,
which can reside on any RT-11 block-replaceable device. The default device
is DK:. The RUN command automatically loads the device handler for the
device you specify if it is not already resident. This eliminates the need to
explicitly load a device handler when you run an overlaid program from a
device other than the system device. The RUN command executes only those
programs that have been linked to run as background jobs. (Use FRUN to
execute foreground jobs under the FB or XM monitor.)

RUN is a combination of the GET and START commands. First it loads a
memory image file from a storage device into memory. Then it begins execu-
tion at the program’s transfer address. You can use RUN to execute a privi-
leged job under the XM monitor the same way you execute any other
background job in FB or SJ. However, a virtual job in XM requires special
preparation for execution. You must use the R command to execute a back-
ground virtual job. The R command creates a virtual memory partition for
the job, creates a region 0 and window 0 definition block for the partition,
and sets up the user mapping registers. The following command, for
example, executes MYPROG.SAV, which is stored on device DX1:.

GRUNS DXL EMYPROG

You can also pass an argument in the RUN command to the program, or
specify a list of input and output. This allows you to specify a line of input for
a user program or for a system utility program (which accepts file specifica-
tions in the special syntax described in Chapter 6). The system automati-
cally converts the input list and the output list you specify into a format that
the Command String Interpreter accepts. For example, to execute the direc-
tory program (DIR) and obtain a complete listing of the directory of DX1: on
the printer, you can use the following command.

SRUN TITR DXLk LF/Z7E

3
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This command has the same effect as the following lines. PN

SRUN DTIR
XL/ E=DXD Sk X
X

3

Note that when you use either an argument or an input list and output list
with RUN, control returns to the monitor when the program completes.
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The SAVE command writes memory areas in memory image format to the
file and device that you specify.

SAVE filespec [ paramelers}

In the command syntax shown above, filespec represents the file to be saved
on a block-replaceable device. If you do not specify a file type, the system
uses .SAV. The parameters represent memory locations to be saved.

Parameters are of the form:
address|-address(2)1[,address(3)[-address(n)]]
where:

address is an octal value representing a specific block of memory
locations to be saved. If you specify more than one address,
each address must be higher than the previous one

RT-11 transfers memory in 256-word blocks, beginning on
boundaries that are multiples of 256 (decimal). If the loca-
tions you specify make a block that is less than 256 words,
the system saves additional words to make a 256-word block

The system saves memory from location 0 to the highest memory address
specified by the parameter list or to the program high limit (location 50 in
the system communication area). Initially, the system gives the start
address and the Job Status Word the default value 0 and sets the stack to
1000. If you want to change these or any of the following addresses, you can
use the Deposit command to alter them and the SAVE command to save the
correct areas.

Area Location
Start address 40
Stack 42
JSW 44
USR address 46
High address 50
Fill characters 56

If you change the values of the addresses, it is your responsibility to reset
them to their default values. For more information concerning these
addresses refer to the RT—11 Programmer’s Reference Manual. Note that
the SAVE command does not write the overlay segments of programs; it
saves only the root segment. You cannot use the SAVE command for fore-
ground or virtual jobs.
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The following command saves locations 10000 through 11777, and 14000

through 14777. It stores the contents of these locations in the file X
FILE1.SAV on device DK:.
CSAVE FILEL 10000~11000y14000+14100

The next example sets the reenter bit in the JSW and saves locations 1000
through 5777 in file PRAM.SAV on device SY:.

oIl 4432000
« BAVE SYIFRAM 1000-5777
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SET

The SET command changes device handler characteristics and certain system
configuration parameters.

SET { physical-device-name} condition [.”condllion]

item

In the command syntax illustrated above, physical-device-name represents
the device handler whose characteristics you need to modify.

See Table 3-1 in this manual for a list of the standard RT-11 permanent
device names. The argument item represents a system parameter that you
need to modify. The system items you can change include error handling
(SET ERROR) and wildcard handling (SET WILD). Table 4-13 lists the
devices and items you can modify, as well as the valid conditions for these
devices and items. If you set more than one condition for a device, separate
the conditions with commas. With the exception of the SET TT, SET USR,
and SET item commands, the SET command locates the file SY:device.SYS
and permanently modifies it. The SET commands are valid for all three
RT-11 monitors unless otherwise specified. They permanently modify the
device handlers (except where noted); this means that the conditions remain
set even across a reboot. For those SET commands that do not permanently
modify the device handlers, the conditions return to the default setting after a
reboot. To make these settings appear. permanent, include the appropriate
SET commands in your system’s startup indirect command file (see Section
4.3.3). The command you enter must be completely valid for the modification
to take place. The SET command will modify only the device handler that
corresponds to the currently booted monitor. For example, if you issue the
SET command while running under the XM monitor, any device handlers
modified will be of the form %%X.SYS.

NOTE

If a handler (except for TT:) is already loaded when you issue a
SET command for it, you must unload the handler and load a
fresh copy from the system device for the modification to have
an effect on execution.

The colon (:) after each device name is optional.

Figure 4-2: Format of a 12-bit Binary Number

. PDP-11 WORD
15 14 13 12 IR 10 9 8 7 6 5 4 3 2 1 0

ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE | ZONE

UNUSED (ALWAYS 0) 12 1 0 1 2 3 4 5 6 7 8 9

I Il 1
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Table 4-13: SET Device Conditions and Modification

Modification

Modifies the card reader handler to use either the DEC 026 or
DEC 029 card codes. The argument n must be either 26 or 29.
The default value is 29.

Appends a carriage return/line feed combination to each card
image. This is the normal mode.

Transfers each card image without appending a carriage
return/line feed combination. The default is CRLF.

Waits for you to make a correction if the reader is not ready at
the start of a transfer. This is the normal mode.

Generates an immediate error if the device is not ready at the
start of a transfer. The handler waits (regardless of how the
condition is set) if the reader is not ready at some point dur-
ing a transfer (that is, the input hopper is empty, but an end-
of-file card has not been read). The default is HANG.

Causes each card column to be stored as a 12-bit binary num-
ber, one column per word. The CODE option has no effect in
IMAGE mode. Figure 4-2 illustrates the format of the 12-bit
binary number. This format allows the system to read binary
card images. It is especially useful if you use a special encod-
ing of punch combinations. Mark-sense cards can be read in
this mode. The default is NOIMAGE.

Allows the normal translation (as specified by the CODE
option) to take place. The system packs data one column per
byte. It translates invalid punch combinations into the error
character, ASCII backslash (\), which is octal code 134. This is
the normal mode.

Removes trailing blanks from each card that the system
reads. You should not use TRIM and NOCRLF together
because card boundaries become difficult to read. TRIM is the
normal mode.

Transfers a full 80 characters per card. The default is TRIM.

Performs a read-after-write check for every record written.
The system retries if an output error occurs. If three retries
fail, the system indicates an output error. The default is
NORAW.

Writes every record directly without reading it back for veri-
fication. This setting significantly increases transfer rates at
the risk of increased error rates. This is the normal mode.

Modifies the DECtape II handler to use n as the vector
address for the first DECtape II controller (n is an octal num-
ber). This option, and the next three, enable you to set vector
and Control and Status Register (CSR) values in the handler
itself, without having to modify the handler source code and
reassemble. Use these options if you have installed the DEC-
tape II controller(s) at nonstandard addresses.

Device or Condition

Item

CR: CODE=n

CR: CRLF

CR: NOCRLF

CR: HANG

CR: NOHANG

CR: IMAGE

CR: NOIMAGE

CR: TRIM

CR: NOTRIM

CT: RAW

CT: NORAW

DD: VECTOR=n
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Table 4-13: SET Device Conditions and Modification (Cont.)

Device or
Item

Condition

Modification

DD:

DD:

DD:

EDIT

EDIT

EDIT

EDIT

ERROR

ERROR

CSR=n

VEC2=n

CSR2=n

EDIT

KED

K52

TECO

WARNING

ERROR

Modifies the DECtape II handler to use n as the CSR address
for the first DECtape II controller. When you use this option,
the system prints a message that indicates where to patch the
DECtape II handler bootstrap, if you want to use a DECtape
II as your system volume. '

Modifies the DECtape II handler to use n as the vector for the
second DECtape II controller. This option is valid only if you
create the DECtape II dual controller handler (through sys-
tem generation).

Modifies the DECtape II handler to use n as the CSR address
for the second DECtape II controller. This option is valid only
if you create the DECtape II dual controller handler (through
system generation).

Invokes the text editor EDIT with the keyboard monitor
EDIT command. This is the normal mode. The system returns
to this condition after a reboot.

Invokes the Keypad Editor (KED). For more information on
the Keypad Editor, see the PDP-11 Keypad Editor User’s
Guide. This condition is valid only for VT'100 terminals. The
system returns to EDIT EDIT after a reboot.

Invokes the Keypad Editor (K52); valid if your terminal is a-
VT52. For more information on the Keypad Editor, see the
PDP-11 Keypad Editor User’s Guide. The system returns to
EDIT EDIT after a reboot.

Invokes the text editor TECO with the keyboard monitor
EDIT command. The default is EDIT. The system returns to
that condition after a reboot.

Causes indirect command files and keyboard monitor com-
mands to abort if warnings, errors, or severe or fatal errors
occur. See SET ERROR ERROR, which is the default setting.
Warning error messages contain the -W- characters. The sys-
tem returns to that condition after a reboot.

Causes indirect command files and keyboard monitor com-
mands that perform multiple operations (such as EXECUTE,
which combines assembling, linking, and running) to abort if
errors or severe or fatal errors occur. This setting causes
indirect files and keyboard monitor commands to abort on
MACRO assembly errors. An example of an error is an unde-
fined symbol in an assembly. An example of a severe error is a
device that is write-locked when the system attempts to write
to it. If either condition occurs, the indirect command file or
keyboard monitor command aborts the next time the monitor
gets control of the system. Error error messages contain the
-E- characters. This is the normal setting. The system returns
to this condition after a reboot.

(continued on next page)
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Table 4-13: SET Device Conditions and Modification (Cont.)

Device or
Item

Condition

Modification

ERROR

ERROR

LP:

LP:

LP:

LP:

LP:

LP:

SEVERE

NONE

CR

NOCR

CSR=n

CTRL

NOCTRL

FORM

Causes indirect command files and keyboard monitor com-
mands to abort only if severe or fatal errors occur. Severe
error messages contain the -F- characters. See SET ERROR
ERROR, which is the default setting. The system returns to
that condition after a reboot.

Allows indirect command files and keyboard monitor com-
mands to continue to execute even though they contain sig-
nificant errors. Most monitor fatal errors still cause the
indirect command file or keyboard monitor command to
abort. Fatal errors that always abort indirect command files
contain the -U- characters in the error messages. See SET
ERROR ERROR, which is the default setting. The system
returns to that condition after a reboot.

Sends carriage returns to the printer. To allow overstriking
on the printer, use this condition for any FORTRAN program
that uses formatted input and output. Use CR also for any
LS11 or LP05 line printer to prevent loss of the last line in the
buffer. LP NOCR is the normal mode.

Prevents the system from sending carriage returns to the
printer. This setting produces a significant increase in print-
ing speed on LP11 printers, where the line printer contrcller
causes a line feed to perform the functions of a carriage
return. This is the default setting.

Modifies the line printer handler to use n as the Control and
Status Register (CSR) address for the line printer controller.
The value you supply must be an octal word address not less
than 160000. This option enables you to set a special CSR
value in the line printer handler itself, without having to
modify and reassemble the handler source code. Use this
option if you have installed the line printer controller at a
nonstandard address.

Passes all characters, including nonprinting control charac-
ters, to the printer. Use this condition to pass the bell charac-
ter to the LA180 printing terminal. You can use this mode for
LS11 line printers. (Other line printers print a space for a
control character.) The default is NOCTRL.

Ignores nonprinting control characters. This is the normal
mode.

Declares that the line printer has hardware form feeds, caus-
ing the line printer handler to send form feeds to the con-
troller. When you use this option, the line printer handler
sends the form feed character to the printer each time the
handler encounters a form feed. This is the default setting.
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Table 4-13: SET Device Conditions and Modification (Cont.)

Device or
Item

Condition

Modification

LP:

LP:

LP:
LP:

LP:

LP:

LP:

LP:

LP:

LP:
LP:

LP:

NOFORM

FORMO

NOFORMO
HANG

NOHANG

LC

NOLC

LENGTH=n

SKIP=n

TAB

NOTAB

VECTOR=n

Causes the line printer handler to simulate hardware form
feeds by sending one or more line feeds to the printer. When
you use this setting, you must also use the LENGTH=n set-
ting and position the paper at the top of a form (that is, at the
page perforation) before you start to use the printer. Using the
NOFORM condition is useful if you are using a preprinted
form that has a nonstandard length. You must use this setting
if your printer does not accommodate form feeds. FORM is the
default setting.

Issues a form feed before a request to print block 0. This is the
norméal mode.

Turns off FORMO mode, which is the default.

Waits for you to make a correction if the line printer is not
ready or is not ready at some point during printing. If you
expect output from the line printer and the system does not
resporid or appears to be idle, check to see if the line printer is
powerad on and ready to print. This is the normal mode.

Generates an immediate error if the line printer is not ready.
The default is HANG.

Allows the system to send lower-case characters to the printer,
Use this condition if your printer has a lower-case character
set. The default is NOLC.

Translates characters in lower case to upper case before print-
ing. This is the normal mode.

Causes the line printer to use n as the number of lines per
page. The default number of lines per page is 66. Use this
option with the NOFORM and SKIP=n settings.

Causes the line printer handler to send a form feed to the
printer when it comes within n lines of the bottom of a page.
Use this setting to prevent the printer from printing over page
perforations. The value you supply for n should be an integer
from 0 to the maximum number of lines on the paper. If you
set SKIP=0, the handler sends lines to the printer regardless of
the position of the paper. If you have set SKIP to a value other
than 0, set SKIP=0 to disable this condition. When you use
this setting, you must also use the LENGTH=n setting. The
default is SKIP=0.

Sends TAB characters to the line printer. The default is
NOTAB.

Expands TAB characters by sending multiple spaces to the
line printer. This is the normal mode.

Modifies the line printer handler to use n as the vector of the
line printer controller. The value you supply for n must be an
even octal address below 500. This option enables you to set a
special vector value in the line printer handler itself, without
having to modify the handler source code and reassemble. Use
this option if you have installed the line printer controller at a
nonstandard address.

(continued on next page)
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Table 4-13: SET Device Conditions and Modification (Cont.) ,ﬁ
Re“"e °F | Condition | Modification |
em

LP: WIDTH=n | Sets the line printer width to n, where n is a decimal integer
between 30 and 255, inclusive. The system ignores any char-
acters that print past column . The default is 132.

LS: CR Sends carriage returns to the printer. To allow overstriking
on the printer, use this condition for any FORTRAN program
that uses formatted input and output. (Use CR also for any
LS11 or LPO05 line printer to prevent loss of the last line in the
buffer.) This is the normal mode.

LS: NOCR Prevents the system from sending carriage returns to the
printer. This setting may produce a significant increase in
printing speed on some line printers. Where the printer con-
troller causes a line feed to perform the functions of a carriage
return. The default is CR.

LS: CSR=n Modifies the line printer handler to use n as the Control and A
Status Register (CSR) address for the printer controller. The
value you supply for n must be an octal word address not less
than 160000. This option enables you to set a special CSR
value in the printer handler itself, without having to modify
the handler source code and reassemble. Use this option if
you have installed the printer controller at a nonstandard
address.

LS: CTRL Passes all characters, including nonprinting control charac-
ters, to the printer. Use this condition to pass the bell charac- -,
ter to the LA180 printing terminal. The default is NOCTRL.

LS: NOCTRL Ignores nonprinting control characters. This is the normal
mode.

LS: FORM Declares that the line printer has hardware form feeds, caus-
ing the line printer handler to send form feeds to the con-
troller. When you use this option, the line printer handler
sends the form feed character to the printer each time the
handler encounters a form feed. This is the default setting.

LS: NOFORM Causes the line printer handler to simulate hardware form %
feeds by sending one or more line feeds to the printer. When '
you use this setting, you must also use the LENGTH =n set-
ting and position the paper at the top of a form (that is, at the
page perforation) before you start to use the printer. Using
the NOFORM condition is useful if you are using a preprinted
form that has a nonstandard length. You must use this set-
ting if your printer does not accommodate form feeds. FORM

is the default setting.

LS: FORMO Issues a form feed before a request to print block 0: This is the
normal mode.

LS: | NOFORMO Turns off FORMO mode. The default is FORMO.

LS: HANG Waits for you to make a correction if the line printer is not

ready or becomes not ready during printing. If you expect out-
put from the printer and the system does not respond or
appears to be idle, check to see if the printer is powered on
and ready to print. This is the normal mode.

(continued on next page)
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Table 4-13:

SET

SET Device Conditions and Modification (Cont.)

Device or
Item

Condition

Modification

LS:

LS:

LS:

LS:

LS:

LS:
LS:

LS:

LS:

MM:

MM:

MM:

NOHANG

LC

NOLC

LENGTH=n

SKIP=n

TAB
NOTAB

VECTOR=n

WIDTH=n

DEFALT=9

DENSE={800
or 809
or 1600]

ODDPAR

Generates an immediate error if the printer is not ready. The
default setting is HANG.

Allows the system to send lower-case characters to the printer.
Use this condition if your printer has a lower-case character
set. This is the normal mode.

Translates lower-case characters to upper-case before printing.
The default is LC.

Causes the printer to use n as the number of lines per page.
The default number of lines per page is 66. Use this option
with the NOFORM and SKIP=n settings.

Causes the line printer handler to send a form feed to the
printer when it comes within n lines of the bottom of a page.
Use this setting to prevent the printer from printing over page
perforations. The value you supply for n should be an integer
from 0 to the maximum number of lines on the paper. If you
set SKIP=0, the handler sends lines to the printer regardless of
the position of the paper. If you have set SKIP to a value other
than 0, set SKIP=0 to disable this condition. When you use
this setting, you must also use the LENGTH=n setting. The
default is SKIP=0.

Sends TAB characters to the printer. The default is NOTAB.

Expands TABS by sending multiple spaces to the printer.
This is the normal mode.

Modifies the printer handler to use n as the vector of the line
printer controller. The value you supply for n must be an even
octal address below 500. This option enables you to set a spe-
cial vector value in the line printer handler itself, without
having to modify the handler source code and reassemble. Use
this option if you have installed the printer controller at a
nonstandard address.

Sets the printer to width n, where n is a decimal integer be-
tween 30 and 255, inclusive. The system ignores any characters
that print past column n. The default is 132.

Returns to default settings for 9-track tape. The 9-track de-
faults are:

DENSE=809
ODDPAR
NODUMP

Sets density for the 9-track tape handler. Do not alter the
density setting within a volume. A density setting of 1600 bits
per inch (BPI) automatically sets parity to odd. The valid
density settings for 9-track tape are:

800 BPI
1600 BPI

Sets parity to odd for 9-track tape. DIGITAL recommends this
setting.

(continued on next page)
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Table 4-13: SET Device Conditions and Modification (Cont.)

Device or
Item

Condition

Modification

MM:

MT:

MT:

MT:

MT:

MT:

TT:

TT:

TT:

NOODDPAR

DEFALT=[7
or 9]

DENSE=(200
or 556 or 800
or 807
or 809]

DUMP

ODDPAR

NOODDPAR

CONSOL=n

CRLF

NOCRLF

Sets parity to even for 9-track tape. DIGITAL does not recom-
mend this setting for normal operation, and provides it only
for compatibility with other systems.

Returns to default settings for 7- or 9-track tape. The 7-track
defaults are equivalent:

DENSE=800
ODDPAR

Sets density for 7- or 9-track tape. Specifying 200, 556, or &07
for 7-track tape sets 6-bit mode. Density settings 800 and &09
are equivalent. Specifying either 800 or 809 for 7-track tape
sets core dump mode. Settings 800 and 809 are only valid
settings for 9-track tape. Thus, the valid density settings are
as follows:

7-track: 200 = 200 bpi six-bit mode
556 = 556 bpi six-bit mode
807 = 800 bpi six-bit mode
800 or 809 = 800 bpi core dump mode

9-track: 800 or 809 = 800 bpi

Sets core dump mode for 7-track tape. This is equivalent to
setting DENSE = 800 or 809.

NOTE

These SET command options apply to all units of the magtape
controller. Six-bit mode and core dump mode are described in
the RT-11 Software Support Manual.

Sets parity to odd for 7- or 9-track tape. DIGITAL recom-
mends this setting.

Sets parity to even for 7- or 9-track tape. DIGITAL does not
recommend this setting for normal operation, and provides it
only for compatibility with other systems.

Directs the system to use the terminal whose logical unit num-
ber you specify as the console terminal. The terminal whose
logical unit number you specify must not be currently at-
tached by the foreground or any system job. To use this set-
ting, you must have a multi-terminal configuration. The sys-
tem returns to this default after a reboot. You cannot use this
setting for a remote line.

Issues a carriage return/line feed combination on the console
terminal whenever you attempt to print past the right margin.
You can change the margin with the WIDTH command. This
is the normal mode. This setting is invalid with a non-multi-
terminal SJ monitor. The system returns to this condition
after a reboot.

Takes no special action at the right margin. This setting is
invalid with a non-multi-terminal SJ monitor. The default is
CRLF. The system returns to that condition after a reboot.
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Table 4-13: SET Device Conditions and Modification (Cont.)

Device or
Item

Condition

Modification

TT:

TT:

TT:

TT:

TT:

TT:

TT:

TT:

TT:

TT:

FB

NOFB

FORM

NOFORM

HOLD

NOHOLD

PAGE

NOPAGE

QUIET

NOQUIET

| terminal SJ monitor.

Treats CTRL/B and CTRL/F (and CTRL/X in system job mon-
itors) as background and foreground program control charac-
ters and does not transmit them to your program. This is the
normal mode. This setting is not valid for the SJ monitor. The
system returns to this condition after a reboot.

Causes CTRL/B and CTRL/F (and CTRL/X in system job mon-
itors) to have no special meaning. Issue SET TT: NOFB to
KMON, which runs as a background job, to disable all com-
munication with the foreground or system job. To enable com-
munication with the foreground job, issue the command SET
TT FB. This setting is not valid for the SJ monitor. The
default is FB. The system returns to that condition after a
reboot.

Indicates that the console terminal is capable of executing
hardware form feeds. This setting is invalid with a non-multi-

Simulates form feeds by generating eight line feeds. This set-
ting is not valid for the non-multi-terminal SJ monitor. This
is the normal mode. The system returns to this condition after
a reboot.

Enables the Hold Screen mode of operation for the VT50,
VT52, and VT61 terminals. The command has no effect on any
other terminals, but it can cause a left square bracket (|) to
print. This setting is valid for all monitors. NOHOLD is the
default setting. The system returns to that condition after a
reboot.

Disables the Hold Screen mode of operation for the VT50 ter-
minal. The command has no effect on any other terminal, but
it can cause a backslash (\) to print. This setting is valid for all
monitors. The default is NOHOLD. The system returns to
that condition after a reboot.

Treats CTRL/S and CTRL/Q characters as terminal output
hold and unhold flags and does not transmit them to your pro-
gram. You must use this setting if you are using a VT'100 ter-
minal. This setting is not valid for the non-multi-terminal SJ
monitcr. This is the normal mode. The system returns to this
condition after a reboot.

Causes CTRL/S and CTRL/Q to have no special meaning. This
setting is not valid for the non-multi-terminal SJ monitor.
The default is PAGE. The system returns to that condition
after a reboot.

Prevents the system from echoing lines from indirect files.
The default is NOQUIET. The system returns to that condi-
tion after a reboot.

Echoes lines from indirect files. This is the default mode. The
system returns to this condition after a reboot.

(continued on next page)
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Table 4-13: SET Device Conditions and Modification (Cont.) -~
Device or Condition Modification
Item

TT: SCOPE Echoes RUBOUT characters as backspace-space-backspace.
Use this mode if your console terminal is a VT50, VTO05,
VT52, VT55, VT61, VT100, or if GT ON is in effect. The
default is NOSCOPE. The system returns to that condition
after a reboot. Note that you delete TAB characters by typing
a single RUBOUT or DELETE, even though the cursor does
not move back the correct number of spaces. This is a restric-
tion in SCOPE modes.

TT: NOSCOPE | Echoes RUBOUT characters by enclosing the deleted charac-
ters in backslashes. This is the normal mode. The system
returns to this condition after a reboot.

TT: TAB Indicates that the console terminal is capable of executing
hardware tabs. This setting is not valid for the non-multi-ter-
minal SJ monitor. The default is NOTAB. The system returns A
to that condition after a reboot.

TT: NOTAB Simulates tab stops every eight positions. Many terminals
supplied by DIGITAL have hardware tabs. This setting is not
valid for the non-multi-terminal SJ monitor. This is the nor-
mal mode. The system returns to this condition after a reboot.

TT: WIDTH=n | Sets the terminal width to n, where n is an integer between 30
and 255. The system initially sets the width to 80. This setting
is not valid for the non-multi-terminal SJ monitor. (See SET
TT CRLF.) The system returns to 80 after a reboot. A

USR SWAP Allows the background job to place the user service routine
(USR) in a swapping state. This setting is not valid for the XM
monitor. This is the normal mode for FB and SJ monitors. The
system returns to this condition after a reboot.

USR NOSWAP Prevents the background job from placing the USR in a
swapping state. This setting is not valid for the XM monitor.
The default is SWAP for FB and SJ monitors. The system
returns to that condition after a reboot.

WILD EXPLICIT Causes the system to recognize file specifications exactly as
you type them. If you omit a file name or a file type in a file
specification the system does not automatically replace the
missing item with an asterisk (*). Wildcards are described in
Section 4.2 of this manual. The default is IMPLICIT. The sys-
tem returns to that condition after a reboot.

WILD IMPLICIT Causes the system to interpret missing fields in file specifica-
tions as asterisks (*). Wildcards are described in Section 4.2 of
this manual. Table 4-2 shows how the system interprets com-
mands that have missing fields. This is the normal mode. The
system returns to this condition after a reboot.
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The following examples illustrate the SET command. This command allows
the system to send lower-case characters to the printer:

JSET LFOLC
The next command sets the system wildcard default to implicit.
SSET WILD IMPLICTT

As a result of this command the system inserts an asterisk in place of a miss-
ing file name or file type in a file specification. See Table 4-2 for a list of
these commands.
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The SHOW command prints information about your RT-11 system on the
console terminal.

SHOW sP ALL W

CD CONFIGURATION

DEVICES

ERRORS |/ALL
IFILE:filespec
IFROM [:date]
IOUTPUT:filespec]
{PRINTER
ISUMMARY
TERMINAL
ITO [:date]

JOBS

QUEUE

{ TERMINALS

The information includes hardware configuration, monitor version, special -
features in effect, device names and logical device name assignments, termi-

nal characteristics for terminals currently active on a multi-terminal sys-

tem, and device handler status. If you are running the Error Logger or

QUEUE, the SHOW command can provide information on errors and the

update status of files waiting to be sent to an output device.

If you specify SHOW without an option, SHOW displays your system’s

device assignments. The devices the system lists are those known by the -
RT-11 monitor currently running in memory. This list reflects any addi-
tions or deletions you have made with the INSTALL and REMOVE com-

mands. The listing also includes additional information about particular

devices. The informational messages and their meanings are:

Message Indicated Condition
(RESORC) The device or unit is assigned to the back-
or =RESORC ) ground job RESORC (for FB and XM monitors
only). £
(FORE) The device or unit is assigned to the fore-
or =FORE ground job (for FB and XM monitors only and
monitors without system job support).
(jobname) The device or unit is assigned to the system or
or =jobname foreground job (for FB and XM monitors that

have system job support), where jobname rep-
resents the name of the system or foreground

job.
(Loaded) The handler for the device has been loaded
into memory with the LOAD command.
(Resident) The handler for the device is included in the
resident monitor. -~
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=logical-device-name(1), The device or unit has been assigned the
logical-device-name(2)... indicated logical device names with the
,Jogical-device-name(n) ASSIGN command.

xx free slots The last line tells the number of unassigned,
or free, device slots.

The following example was created under an FB monitor that has system job
support. It shows the status of all devices known to the system.

» BHOW
TY (Resident)
RK  (Resident)
RICL = GYy DKy ORJy SRCy BIN
KRR
MQ (R
N o
DM
X (Loaded)
0xXo: (MYPROG)
mXle (RESORC)
LY (loaded=QUELE
MT
Cr

Y ofree slots

The listing shows first that TT and RK are resident in memory. The other
device handlers known to the system are MQ, DL, DM, DX, LP, MT, and CT.
There are five free slots in the table. RKO: has the logical names SY, DK,
OBJ, SRC, and BIN. RK1: has the logical names LST and MAP. The DX
handler is loaded and device DXO0: belongs to the foreground job, MYPROG.
The LP: handler is loaded and belongs to the system job, QUEUE.

The options for the SHOW command follow.

ALL This option is a combination of CONFIGURATION, DEVICES,
JOBS, and TERMINALS, in that order. The ALL option also tests the device
assignments.

CONFIGURATION This option displays the monitor version number
and patch level, the monitor SET options in effect, the hardware con-
figuration, and the special features in effect (if any). The listing varies, of
course, depending on which monitor and which hardware system you are
using.

First, the listing always shows the version number and patch level of the
currently running monitor.

Next, information about the monitor is displayed. The first line indicates the
device from which the system was bootstrapped. The next line prints the
resident monitor’s base address, in octal. Then the listing shows whether the
user service routine (USR) is set to SWAP or NOSWAP. Another line prints
out if a foreground job is loaded. The listing shows whether TT is set QUIET
or NOQUIET, and whether the indirect file abort level is set to NONE,
WARNING, ERROR, or SEVERE. The indirect file nesting depth prints out
as a decimal number. V
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Next, the listing displays the system hardware configuration. It lists the -~
processor type, which can be one of the following:

LSI11

PDT 130/150
PDP 11/04
PDP 11/05,10
PDP 11/15,20
PDP 11/23
PDP 11/34
PDP 11/35,40
PDP 11/45,50,55
PDP 11/60
PDP 11/70

A separate line prints out for each of the following items that is present on
your system:

FP11 Hardware Floating Point Unit
Commercial Instruction Set (CIS)
Extended Instruction Set (EIS)
Floating Instruction Set (FIS)

KT11 Memory Management Unit
Parity Memory

Cache Memory

If you have graphics hardware (VT11 or VS60), another line is printed out to A
indicate it. The clock frequency (50 or 60 cycles) prints next, followed by a
line for the KW11-P programmable clock, if there is one on your system.

Finally, the listing either shows that there are no special features in effect,
or it lists the appropriate features from the following list:

Device I/O time-out support

Error logging support '

Multi-terminal support . -~
Memory parity support '
SdJ timer support

System job support

The following example was created on a PDP 11/23 processor:
L GHOW CONFIGURATION
RT=11FE(S) V04,00

Rooted Trom RKO?

TT s at, NOQUIET
Indivect Tile abort level is ERROR
Indivect file mesting desth is 3

P 11723

460 Cuele Swustem Clock

Error lossging surrort &
Nevice /70 Lime-out susrsort R
Memory rarity susrorl
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DEVICES This option displays the RT-11 device handlers, their status,
and their vectors. The messages for handler status are as follows:

Installed

Not installed

-Not installed (the handler special features do not match those of the
monitor)

nnnnnn (load address of handler)

Resident

The following example uses SHOW DEVICES.

«SHOW DEVICES

levice Glatus Vector
nx Imnstalled 264
RIK Residernt 220
R Not installed 204
nr Installed 214
LI Installed 200
CR Not installed 230
NI.. Trnstalled 000
P Installed 070 074
() ITrnstalled 260
s Installed 204
JTL] NEYa] 210
Tl 330
np 254
ny 270
MT ! 224
MM Nol instaslled 224

In the preceding example, note that the PC handler has two vectors. One is
for the paper tape reader and the other is for the paper tape punch. Because
of its special format, the TT handler is never listed.

JOBS This option displays data about the jobs that are currently loaded.
This option also tells the following:

® the job name and number (if you have not enabled system job support on

your monitor, the foreground job name appears as FORE, and its priority
is1) '

® the console the job owns (if a non-multi-terminal monitor, this space is
blank)

® the priority level of the job
® thejob’s running state (running, suspended, or done (but not unloaded))
® the low and high memory limits of the job

® the start address of the job’s impure area
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The example that follows displays data about currently running jobs:

JHHOW JORS

Jom Name Console Level Staste Loy Migh  Tmeure
14 QUEUE 0 b Susrernd 116224 130306 1135204
0 RESORC o] 4] R QOOO00 119210 134126

ERRORS The SHOW ERRORS command is valid only if you have error
logging enabled on your monitor. For a complete description of the error log-
ger and directions on how to start it, see Chapter 19, Error Logging. Note
that the error logger is a special feature, available only through the system
generation process. Because the error logger compiles statistics on each I/O
transfer that occurs, in addition to hardware errors that occur, it is a good
idea to enable error logging on a spare system volume that you use only
when you want to compile error statistics.

The SHOW ERROR command invokes ERROUT, one of the three programs
in the error logging package that runs as a background job. ERROUT cre-
ates reports on the I/O and error statistics the error logger compiles, and can
print the reports at the terminal, line printer, or store the reports in a file
you specify. For complete descriptions of the reports ERROUT creates, see
Chapter 19, Error Logging.

ERRORS <RET> prints a full report on each I/O transfer that
has occurred in addition to each I/O, memory
parity, and cache memory error that has P
occurred. 3

ERRORS/ALL same as SHOW ERRORS <RET>

ERRORS/FILE:filespec prints a full I/O transfer and error report from
the file you specify. The file you specify must
be of the same format that the error logger
uses for its statistics compilations.

ERRORS/FROMI:date] prints a full I/O transfer and error report for -~
errors that occurred starting from the date
you specify. Enter the date as dd:mmm.:yy,
where

dd is a two-digit date (decimal)
mmm is the first three characters of a month
yy is a two-digit year

ERRORS/TOl:date] prints a full I/O transfer and error report for
errors that occurred up to the date you
specify.

ERRORS/OUTPUT:filespec enters the I/O transfer and error report in the
output file you specify. This is useful if you
want to save the error logging reports. -~
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ERRORS/PRINTER prints the I/O transfer and error report at the
line printer.
ERRORS/SUMMARY prints a summary error report at the termi-

nal. The summary error report lists only the
errors that occurred, not the successful I/O
transfers.

ERRORS/TERMINAL prints the I/O transfer and error report at the
terminal. /TERMINAL is the default setting.

QUEUE Use the SHOW QUEUE command to get a listing of the contents
of the queue. This option is invalid if you are not running QUEUE (see
Chapter 20, Queue Package). The listing shows the output device, job name,
input files, job status, and number of copies for each job that is queued. The
sample command line that follows lists the current contents of the queue.

+SHOW QUEUE
NEVICE SJOR STATHLS COPTES FILES

L0 LAR2 f 1 FASSEE LSBT
g 4 LLST

i W LBT

>
LIFO¢ HODG @ 3 MAN ., DOG
nris JULETTH Q 2 FARTL - DOC
a2 I 2000
MTLS HZYM Q 1 REFMAN, TXT
LFO3 SJOYCE o 1 GEM 00

1 DOCHLN. IOC

The job STATUS column prints a P if the job is currently being output, an S
if the job being output is suspended, or a Q if the job is waiting to be output.
If you have a large lineup of files, and your console is a video terminal, you
can use the CTRL/S and CTRL/Q commands to control the scrolling of the
listing.

TERMINALS This option indicates the status of and special features in
effect for currently active terminals on multi-terminal systems. If your sys-
tem has only the console terminal, the following message prints:

No multi-terminal suwsrort

Multi-terminal support is a special feature; it is not part of the distributed
RT--11 monitors.

If your system does have multi-terminal support, SHOW TERMINALS
prints a table of the existing terminals and lists the following information:

Unit number 0-15)

Owner: Background, foreground, system job owner, or none
Type: Local

Remote (dial-up)

Console

(continued on next page)
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Unit number (0-15)

-
S-console (shared by background and foreground or sys- '
tem job)

Is attached to another job (the foreground)

Interface type: DL DZ

Width: (width in characters, up to 255)

SET options in effect:

TAB
CRLF
FORM
SCOPE

Line speed: (baud rate if DZ; not applicable if DL)

The following example shows the terminal status of an RT-11 system. -

JBHOW TERMINALS

Unit  Owrner Ture WIDTH TAE CRLF FORM SCOFE SFEED

0 RESORC  S-Console DL 132 No Yes No No N/f
1 FORE L.ocal L. 80 Yes No No Yeas N/A
-
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'The SQUEEZE command consolidates all unused blocks into a single area on
the device you specify and consolidates the directory entries on the device.

SQUEEZE | /OUTPUT:device device

/[NO] QUERY
IWAIT

In the command syntax illustrated above, device represents the block replace-
able volume to be compressed. To perform a squeeze operation, the system
moves all the files to the beginning of the device you specify, producing a
single unused area after the group of files. The squeeze operation does not
change the bootstrap blocks of a device. The system prints a confirmation
message before it performs the squeeze operation. You must type Y followed
by a carriage return to execute the command.

The squeeze operation does not move files with .BAD file types. This feature
prevents you from reusing bad blocks that occur on a disk. During a squeeze
operation, files with a .BAD file type will be renamed FILE.BAD. The system
inserts files before and after .BAD files until the space between the last file it
moved and the .BAD file is smaller than the next file to be moved. Note that
you should use the SQUEEZE command when you get a directory full error,
even if there is still space remaining on the volume.

If you perform a squeeze operation on the system device, the system automati-
cally reboots the running monitor when the compress operation completes.
This reboot takes place in order to prevent system crashes that might occur
when the monitor file or handler files are moved. The system volume cannot
be squeezed if a foreground or system job is loaded.

The options for the SQUEEZE command follow.

/OUTPUT:filespec Use this option to transfer all the files from the input
device to the output device in compressed format, an operation that leaves the
input device unchanged. The output device must be an initialized block re-
placeable volume. (Use the INITIALIZE command to do this.) Note that the
system does not query you for confirmation before this operation proceeds. If
the output device is not initialized, the system prints an error message and
does not execute the command. Note that /OUTPUT does not copy boot
blocks; you must use the COPY/BOOT command to make the output volume
bootable. The following example transfers all the files from RKO: to RK1: in
compressed format, leaving RKO: unchanged.

CSOQUEEZE/ZQUTFUTIRKL ! RKOS

/QUERY This option causes the system to print a confirmation message
before it executes a squeeze operation. You must respond by typing a Y
followed by a carriage return for execution to proceed. This is the default
operation. /QUERY is invalid with the /OUTPUT option.
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/NOQUERY Use this option to suppress the confirmation message that -
prints before a squeeze operation executes. The following command com- T
presses all the files on device DT1: and does not query.

s SQUEEZE/ZNOQUERY DTL:

/WAIT This option is useful if you have a single-disk system. When you
use /WAIT, the system initiates the SQUEEZE operation, but then pauses
and waits for you to mount the volume you want to squeeze. When the sys-
tem pauses, it prints Mount input volume in <device>; Continue?, where
<device> represents the device into which you mount the volume. When the
volume is mounted, type Y followed by a carriage return.

The following sample command line squeezes an RK05 disk:

cSQAUEEZE/WALT RKOS

RRKO:/8Baueeres Are wou sure® Y

Mourt ineut volume i RKO$$ Continue® Y

Mourt swstem volume in RKOIS Contirue? Y !!!%

Note that the system may repeat the Mount input volume—Mount output
volume cycle several times to complete the SQUEEZE operation.
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The SRUN command initiates system jobs.

SRUN filespec | /BUFFER:n

ILEVEL:n
INAME:logical-jobname
IPAUSE

ITERMINAL:n

In the command syntax illustrated above, filespec represents the program to
be executed. Because this command runs a system job, it is valid only for FB
and XM monitors that have system job support — a special feature enabled
through the system generation process.

You can run up to six system jobs simultaneously, in addition to the fore-
ground and background jobs. If you attempt to run a system job that is
already active, an error message prints on the terminal.

Note that when you issue the SRUN command, the monitor assumes a .SYS
file type. If you want to issue the SRUN command for a program that has a
.REL file type, either enter the file type with the file name (for example,
SRUN QUEUE.REL), or rename the file so it has a .SYS file type.

In an XM monitor, you can use the SRUN command to run a virtual .SAV
image program. You must type the file type explicitly.

The options that you can use with SRUN follow.

/BUFFER:n Use this option 1o reserve space in memory over the actual
program size. The argument n represents the number of octal words of mem-
ory to allocate. You must use this option to run any FORTRAN program as a
system job. If you use this option for a virtual job linked with the /V option
(or /XM), the system ignores /BUFFER because the system provides a buffer
in extended memory.

/LEVEL:n Use this option to assign an execution priority level to the job,
where n can be 1, 2, 3, 4, 5, or 6. If you attempt to assign the same priority
level to two system jobs, an error message prints at the terminal. If omitted,
the priority level defaults to the highest level that is thus far unassigned.

/NAME:logical-jobname Use this option to assign a logical job name to a
program. This is the name that programmed requests and SYSLIB calls use
to reference a system job. If you attempt to assign the same logical job name
to two system jobs, an error message prints at the terminal. If you do not
specify a logical job name, the system assumes the file name of the program.

/PAUSE Use this option to help you debug a program. When you type the
carriage return as the end of the command string, the system prints the load
address of your program and waits. By means of ODT, you can examine or
modify the program before starting execution (see Chapter 21). You must
use the RESUME command to restart the system job. The following com-
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mand loads the program MFUNCT.SYS, prints the load address, and waits &
for a RESUME command to begin execution. oA

sSRUN MFUNCT/FAUSE
Loaded at 1265356
SRESUME MFUNCT

/TERMINAL:n Use this option to change the console of the system job.
Your system must have multi-terminal support — a special feature avail-
able only through system generation — before you can use it. The argument
n represents a terminal logical unit number. By assigning a different termi-
nal to interact with the system job, you eliminate the need for system, fore-
ground, and background jobs to share the console terminal. Note that the
original console terminal still interacts with the background job and with
the keyboard monitor, unless you use the SET TT: CONSOL command to
change this.
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The START command initiates execution of the program currently in mem-
ory (loaded with the GET command) at the address you specify.

START [ address] ‘

In the command syntax shown above, address is an even octal number rep-
resenting any 16-bit address. If you omit the address or if you specify 0, the
system uses the starting address that is in location 40. If the address you
specify does not exist or is invalid for any reason, a trap to location 4 occurs
and the monitor prints an error message. Note that this command is valid
for background jobs only, and not for extended memory virtual jobs. The fol-
lowing command loads MYPROG.SAYV into memory and begins execution.

OET MYFROG
CETART

The next example loads MYPROG.SAV and ODT.SAV into memory, and
begins execution at ODT’s starting address.

GET MYPROG

L GET 00T

L BTHRT 1222
OnT Vvol.o4

%
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The SUSPEND command temporarily stops execution of the foreground or
system job.

susPEND [((sP) jobname|

If you have system job support enabled on your monitor, specify the name of

the system or foreground job you wish to suspend. If you do not have system

job support, then do not include an argument with the SUSPEND command.

The SUSPEND command is not valid for the SJ monitor. The system per-

mits foreground input and output that are already in progress to finish; how-

ever, it issues no new input or output requests and enters no completion

routines (see the RT—11 Programmer’s Reference Manual for a detailed

explanation of completion routines). You can continue execution of the job PN
by typing the RESUME command. The following command suspends execu- -
tion of the foreground job that is currently running on a system that does not

have system job support.

LSUSPENT

The next command suspends execution of the system job, QUEUE, that is
currently running on a system that does have system job support.

SHUSFEND QUEUE ' A,
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Use the TIME command to set the time of day or to display the current time
of day.

TIME [ hh:mm:ss]

In the command syntax shown above, hh represents hours (from 0 to 23); mm
represents minutes (from 0 to 59) and ss represents seconds (from 0 to 59).
The system keeps time on a 24-hour clock.

To enter the time of day, specify the time in the format described above. You
should do this as soon as you bootstrap the system. The following example
enters the time, 11:15:00 A.M.

STEME 11805

As this example shows, if you omit one of the arguments the system
assumes 0.

To display the current time of day, type the TIME command without an
argument, as this example shows.

LT EME
LLelBI0L

When you install the standard RT-11 monitors, the clock rate is preset to 60
cycles. Consult the RT-11 Installation and System Generation Guide for in-
formation on setting the clock to a 50-cycle rate.

The FB and XM monitors automatically reset the time each day at midnight
when a TIME command is used, or if a .GTIM programmed request is issued.
(The TIME command issues a .GTIM programmed request.) The SJ monitor
resets the time under these conditions only if you select timer support during
the system generation process.
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The TYPE command prints the contents of one or more files on the terminal.

Tvpe [icopiesn 7| ((sP) filespecs

IDELETE
[NO] LOG
INEWFILES
JQUERY
IWAIT

In the command syntax illustrated above, filespecs represents the file or files
to be typed. You can explicitly specify up to six files as input to the TYPE
command. The system types the files in the order in which you specify them
in the command line. You can also use wildcards in the file specification. In
this case, the system types the files in the order in which they occur in the
directory of the device you specify. If you specify more than one file, separate
the files by commas. If you omit the file type for a file specification, the sys-
tem assumes .LST. You can specify the entire command on one line, or you
can rely on the system to prompt you for information. The TYPE command
prompt is Files?.

The TYPE command options and examples follow.

/COPIES:n Use this option to list more than one copy of the file. The
meaningful range of values for the decimal argument n is from 2 to 32 (1 is -~

the default). The following command, for example, types three copies of the
file REPORT.LST on the terminal. .

JTYFEZCOPIES 3 REFORT

/DELETE Use this option to delete a file after it is typed on the terminal.
This option must appear following the command in the command line. The
TYPE/DELETE operation does not ask you for confirmation before it exe-
cutes. You must use /QUERY for this function. The following example types -
a BASIC program on the terminal, then deletes it from DX1.. o

CTYPE/ZDELETE DXLIFROGL . BAS

/LLOG This option prints on the terminal the names of the files that were
typed by the current command. Normally, the system prints a log only if
there is a wildcard in the file specification. If you specify /QUERY, the query
messages replace the log, unless you specifically type /LOG/QUERY in the
command line. The following example shows a TYPE command and the
resulting log.

» TYPEZLOG OUTFELLLST
Files coried?
DKSOUTFIL LST to TT:

/NOLOG This option prevents a list of the copied files from printing on the
terminal. You can use this option to suppress the log if you use a wildcard in -
the file specification. )
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TYPE

/NEWFILES Use this option in the command line if you need to type only
those files that have the current date. The following example shows a con-
venient way to type all new files after a session at the computer.

s TYFE/NEWFILES X LST
Files coried?
DKIREFORT JLST to TTS

/QUERY If you use this option, the system requests confirmation
before it performs the operation. /QUERY is particularly useful on oper-
ations that involve wildcards, when you may not be sure which files the sys-
tem selected for an operation. Note that if you specify /QUERY in a TYPE
command line that also contains a wildcard in the file specification, the con-
firmation messages printed on the terminal replace the log messages that
would normally appea You must respond to a query message by typing Y
(or anything that begins with y) and a carriage retun to initiate execution
of a articular operation. The system interprets ay other response to mean
NO and does not perform the specific operation.

» TYFEZQUERY /ZDELETE X087
Files coried/deleted?
DRIOUTFYL L LST to TTE? NO
DRKSREFORT ST Lo TTe? Y

/WAIT This option is useful if you have a single-disk system. When you
use this option, the system initiates the TYPE operation, but then pauses
and waits for you to mount the volume on which you want the operation to
take place. When the system pauses, it prints Mount input volume in
<device>; Continue?, where < device> represents the device into which you
mount the volume. When you have mounted the volume, type Y followed by
a carriage return.

The following sample command types AJAX.DOC from an RKO05 disk:

s TYFPEZWATLT RKO$AJAX . DIOC
Mourt dneat volume im RROIF Continue?yY

After the system has typed AJAX.DOC at the terminal, it issues the follow-
ing prompt:

Mount swstem volume in RRKOIF  Continue?

When you mount the system volume, and type a Y followed by a carriage
return, you terminate the TYPE operation.
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UNLOAD -,

The UNLOAD command removes previously loaded handlers from memory,
thus freeing the memory space they occupied. It also removes terminated
foreground or system jobs.

device [,. . .device} jl

UNLOAD {: jobname [,. . .jobname}

In the command syntax shown above, device represents the device handler
to be unloaded. The colon that follows the device handler is optional with SJ,
FB, and XM monitors and monitors that do not have system job support.
You must include the colon if your system has system job support.

UNLOAD clears ownership for all units of the device type you specify. A

request to unload the system device handler clears ownership for any

assigned units for that device, but the handler itself remains resident. After -,
you issue the UNLOAD command, the system returns any memory it frees '
to a free memory list. The background job eventually reclaims free memory.

Note that if you interrupt an operation that involves magtapes or cassette,

you must unload and then load (with the LOAD command) the appropriate

device handler MM, MT, MS, or CT). )

The system does not accept an UNLOAD command while a foreground job is
running if the foreground job owns any units of that device. This is because a
handler that the foreground job needs might become nonresident. You can
unload a device while a foreground job is running if none of its units belong
to the foreground job.

A special function of this command is to remove a terminated foreground or
system job and reclaim memory, since the system does not automatically
return the space occupied by the foreground or system job to the free mem-
ory list. The following command unloads the foreground job and frees the
memory it occupied. This command is valid only if the foreground job is not -
running.

JUNLOAD F
The following command unloads the system job QUEUE.
JUNLOAT QUEUE

The following command clears ownership of all units of RK:. If RK: is the
system device, the RK handler itself remains resident.

JINLOAT RKS

The next command releases the line printer and DECtape handlers and
frees the area they previously held.

JUNLOAD Ly DTS
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Table 5-1:

EDIT Key Commands (Cont.)

Key

Explanation

CTRL/C

CTRL/O

CTRL/U

RUBOUT
or
DELETE

TAB

CTRL/X

In the first command, the three CTRL/C characters are part of the text
object of the Insert command. EDIT treats them like any other character. In
the second command string, the CTRL/C occurs at command level, which
causes the editor to terminate.

If no commands (other than CLOSE) are executed between the time you
terminate the editor and the time you issue a REENTER command, the
text buffer is preserved as it was at program termination. However, only the
text buffer is preserved. The input and output files are closed, and the save
and macro buffers are reinitialized.

If you inadvertently terminate an editing session before the output file can
be closed, you can often use the monitor CLOSE command to make perma-
nent the portion of the output file that has already been written (see Section
4.4). You can then reenter the editor, open a new output file, and continue
the editing session.

Echoes as “O and a carriage return. Inhibits printing on the terminal until
completion of the current command string. Typing a second CTRL/O
resumes output.

Echoes as “U and a carriage return, Deletes all characters on the current
terminal input line. (Typing CTRL/U has the same effect as pressing the
RUBOUT key until all the characters back to the beginning of the line are
deleted.)

Deletes a character from the current command line; echoes as a backslash
followed by the character deleted. Each succeeding RUBOUT you type
deletes and echoes another character. An enclosing backslash prints when
you type a key other than RUBOUT. This erasure is done from right to left.
Since EDIT accepts multiple-line commands, RUBOUT can delete past the
carriage return/line feed combination and delete characters on the previous
line. You can use RUBOUT in both command and text modes.

Spaces to the next tap stop. Tab stops are positioned every eight spaces on
the terminal; pressing the TAB key causes the carriage to advance to the
next tab position.

Echoes as "X and a carriage return. CTRL/X causes the editor to ignore the
entire command string you are currently entering. The editor prints a car-
riage return/line feed combination and an asterisk to indicate that you can
enter another command. For example:

*IABCD
EFGH"X
*

A CTRL/U would cause only deletion of EFGH; CTRL/X erases the entire
command.

If you are running a system job, you must SET TT:NOFB to enable this
function of CTRL/X. If you do not and you type CTRL/X, the system inter-
cepts the CTRL/X and prompts you for a system job name.
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5.4 Command Structure -

EDIT commands fall into eight general categories. Table 5-2 lists these cate-
gories, the commands they include, and the sections of this manual where you
will find information on the particular command.

Table 5-2: EDIT Command Categories

Category Commands Section
File open and close
Edit Backup 5.6.1.3
Edit Read 5.6.1.1
Edit Write 5.6.1.2
End File 5.6.1.4
File input/output
EXit 5.6.2.4
Next 5.6.2.3 A,
Read 5.6.2.1 B
Write 5.6.2.2
Immediate mode
ESCAPE 5.7.2
CTRLD 5.7.2
CTRL G 5.7.2
CTRL N 5.7.2
CTRLV 5.7.2
RUBOUT 5.7.2
Pointer location
Advance 5.6.3.3
Beginning 5.6.3.1
Jump 5.6.3.2
Search
Find 5.6.4.2
Get 5.6.4.1
Position 5.6.4.3
Text listing
List 5.6.5.1 A\
Verify 5.6.5.2
Text modification
Change 5.6.6.4
Delete 5.6.6.2
eXchange 5.6.6.5
Insert 5.6.6.1
Kill 5.6.6.3
Utility
Edit Console 5.7.1
Edit Display 5.7.1
Edit Lower 5.6.7.6
Edit Upper 5.6.7.6
Edit Version 5.6.7.5
Execute Macro 56.74
Macro 5.6.7.3
Save 5.6.7.1
Unsave 5.6.7.2 ﬂ
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to specify a special procedure for tape handling during cassette operations
with PIP. The following operations are valid for use with cassettes: /A, /B, /C,
/D, /G, /M, /P, /Q, /R, /S, /U, /W, and /Y. The following options are invalid
with cassettes: /K, /N, /O, /R, /F, /Z, and /T. If you omit the /M:n option in a
cassette operation, the cassette rewinds before each operation (using /M:0 has
the same effect). The character, n in /M:n, represents a count of the number
of files from the present position on the cassette. Note that the /M:n option
has a different meaning for magtape (Section 7.2.1.2 describes how to use
/M:n with magtape).

In copying from cassettes, /M:n functions as follows:
1. fnisO:

The cassette rewinds and PIP searches for the file you specify. If you
specify more than one file, or if you use a wildcard in the file specification,
the cassette rewinds before PIP searches for each file.

2. If n is a positive integer:

PIP starts from the cassette’s present position and searches for the file you
specify. If PIP does not find the file by the time it reaches the nth file from
its starting position, it uses the nth file for the read operation. Note that if
PIP’s starting position is not the beginning of the cassette, it is possible
that PIP will not find the file you specify, even though it does exist on the
tape.

3. If n is a negative integer:

The cassette rewinds, then PIP follows the procedure outlined in step 2
above.

In writing to cassettes, /M:n functions as follows:
1. If nisO:

The cassette rewinds and PIP writes the file you specify starting at the
logical end-of-tape (LEOT) position. PIP deletes any file it finds along the
way that has the same name and file type as the file you specify.

2. If n is a positive integer:

PIP starts from the cassette’s present position and searches n files ahead,
deleting along the way any file it finds that has the same name and file
type as the file you specify. If it does not reach LEOT before it reaches the
nth file from its starting position, it enters the file you specify over the nth
file and deletes any files beyond it on the tape. If PIP reaches LEOT
before it reaches the nth file, it writes the file you specify at the end-of-
tape. . :

3. If n is a negative integer:

The cassette rewinds, then PIP follows the procedure outlined in step 2
above.
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If you are copying a file to cassette and reach the physical end-of-tape before P
the copy completes, PIP automatically continues the file on another cassette. o
The cassette device handler prints the CTn: PUSH REWIND OR MOUNT

NEW VOLUME message. If you want to halt the copy operation at this

point, push the cassette rewind button. The tape rewinds, PIP prints an

error message, and then prompts you for a new command. However, if you

want to continue the file on another cassette, remove the first cassette and

put another initialized cassette in its place. The new cassette rewinds imme-

diately. PIP then continues copying the file. The continued part of the file

has the same file name and file type as the first part of the file, but PIP adds

one to its sequence number to show that it is a continued file. Make sure you

have a supply of initialized cassettes handy for cassette copy operations; you

cannot interrupt the copy operation to initialize a cassette when PIP is wait-

ing for a new volume. The following example shows a copy operation that

fills one cassette and continues to another.

KCTLIXKX=RKIRTKSYS s ZL . SYS/Y/W/ME L ﬁ'@h
Files coried?

RKIRTLLS S to CTLIRTLI184.5Y8

CTL: PUSH REWIND OR MOUNT NEW VOLUME

RRKIRTLIFR.GYS to CTLIRTLIFR.SYS

RKIDT.SYS to CT1ENT.SYS

RKSDF,SYS to CTLI0F,SYS

RKIDX,SYS to CTLI0X.8Y6

RKIRF . SYS to CTLIRF.SYS

RKERK . SYS to CTLIRK.SYS

RIS DML 5YS to CT1IDM.8YS

RKIDS,5YS to CTLINS.8YS

RIKETT, Y8 to CTLITT.SYS ~n
RKILF,SYS to CTLILF.SYS

RK$CR,SYS to CT1ICR.SYS

RKEMT . SYS Lo CTLIMT.SYS

RK$ MM, SYS to CTLIMM.SYS

RK$NL . SYS to CTLINL.SYS

RKIFC,SYS to CTLIFC.SYS

RKICT.SYS to CTLICT.SYS

RK $RA L SYS to CTLIBALSYS

X

A directory listing of the second cassette shows that the first file, -

RKMNFB.SYS, is continued from a previous tape. (The number of blocks in
a cassette directory listing is not meaningful; it really represents the total of
sequence numbers in the directory.)

«DNIRECTORY CT12

LS-Apr-79
RTLIFRE.8YS 1 nr o .8Y4% 0
nE +8Y8 0 X . 8Y8 0
RF +5Y8 0 KK 8Y8S 0
oM +8Y5 0 g . 8Y8 0
1T +8Y8 0 LEF . 8YS 0
CR +5Y8 0 1 MT 8YS 0
MM +8Y8 O 1S-Apr-79 NL. - 8YS 0
[ +5Y8 0 1S-Arr-79 El. «8Y% 0
CT +8Y8 0 15-Apr-79 BA L 5YS O

18 Filesy 1 RBlocks
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1.

If the file sequence number is greater than the current position, PIP
searches the tape in the forward direction.

If the file sequence number is more than one file before the current posi-
tion, or if the file sequence number is less than five files from the begin-
ning-of-tape (BOT), the tape rewinds before PIP begins its search.

If the file sequence number is at the current position, or if it is one file past
the current position, PIP searches the tape in the reverse direction.

Whenever you fetch or load a new copy of the magtape handler, the tape
position information is lost. The “new” handler searches backward until it
locates either BOT or a label from which it can learn the position of the tape.
It then operates normally, according to steps 1, 2, and 3 described above.

If you omit the /M:n option, the tape rewinds between each operation. Using
/M:0 has the same effect as omitting /M:n. When n is positive, it represents
the file sequence number. When n is negative, it represents an instruction to
the magtape handler. ‘

In copying from magtapes, /M:n functions as follows:

1.

If nis O:

The tape rewinds and PIP searches for the file you specify. If you specify
more than one file, the tape rewinds before each search. If the file specifi-
cation contains a wildcard, the tape rewinds only once and then PIP
copies all the appropriate files.

If n is a positive integer:

PIP goes to file sequence number n. If the file it finds there is the one you
specify, PIP copies it. Otherwise, PIP prints the ?PIP-F-File not found
message. If you use a wildcard in the file specification, PIP goes to file
sequence number n and then begins to search for matching files.

If nis -1:

PIP starts the search at the current position. If the current position is not
the beginning of the tape, PIP may not find the file you specify, even
though it does exist on the tape.

In writing to magtapes, /M:n functions as follows:

1.

If nis O:

The tape rewinds before PIP copies each file. PIP prints a warning mes-
sage if it finds a file with the same name and file type as the input file and
does not perform the copy operation.

If n is a positive integer:

PIP goes to the file sequence number n and enters the file you specify. If
PIP reaches logical end-of-tape (LEOT) before it finds file sequence num-
ber n, it prints the ?PIP-F-File sequence number not found message. If
you specify more than one file or if you use a wildcard in the file speci-
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fication, the tape does not rewind before PIP writes each file, and PIP -
does not check for duplicate file names. £

3. Ifnis-1:

PIP goes to the LEOT and enters the file you specify. It does not rewind,
and it does not check for duplicate file names.

4, Ifnis-2:

The tape rewinds between each copy operation. PIP enters the file at
LEOT or at the first occurrence of a duplicate file name.

If PIP reaches the physical end-of-tape before it completes a copy operation,
it cannot continue the file on another tape volume. Instead, it deletes the
partial file by backspacing and writing a logical end-of-tape over the file’s
header label. You must restart the operation and use another magtape.

If you type consecutive CTRL/Cs during any output operation to magtape, -~
PIP does not write a logical end-of-tape at the end of the data. Consequently, -
you cannot transfer any more data to the tape unless you follow one of the

following recovery procedures.

1. Transfer all good files from the interrupted tape to another tape and
initialize the interrupted tape in the following manner:

Xedevl $ K. XKuddevO ik, X

~C
R DU ~

XcdevQi/2/Y

2. Determine the sequential number of the file that was interrupted and
use the /M:n construction to enter a replacement file (either a new file or
a dummy) over the interrupted file. PIP writes the replacement file and
a good LEOT after it. The following example assumes the bad file is the
fourth file on the tape:

K¥dev0ifile. new/Mt4=File . dum = '§

7.2.2 Copy Operations

PIP copies files in image, ASCII, and binary format. Other options let you
change the date on the files, access .SYS files, combine files, and perform
other similar operations. PIP automatically allocates the correct amount of
space for new files in copy operations (except for concatenation). For block-
replaceable devices, PIP stores the new file in the first empty space large
enough to accommodate it. If an error occurs during a copy operation, PIP
prints a warning message, stops the copy operation, and prompts you for
another command. You cannot copy .BAD files unless you specifically type
each file name and file type.

7.2.2.1 Image Mode - If you enter a command line without an option, PIP -
copies files onto the destination device in image mode. Note that you cannot :
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block on either the input or output volume, it prints an error message. How-
ever, it retries the operation and performs the copy one block at a time. If only
one error message prints, you can assume that the transfer completed cor-
rectly.

Qualifiers to the /I option let you:

1. Specify the blocks to be read from the input device and a starting block
number for the write operation on the output device.

2. Copy a file to a device, or a device to a file, by specifying a file name with
either the input or output device. For example, you can copy a diskette to
an RLO1 as a file, or a file on an RK05 to a diskette.

NOTE

When you use /F and you have specified a magtape or cassette
as the input device, you must specify an input file name.

The syntax of the command is:

output-device: {filename} [/G:rn]=input-device[filename)/1[/G:rn/E:rn]{/F][/H] |
A

where:

filename represents the output file name of the input device, or (when
specified with the input device) represents the input file
name you are copying to the output device. If you specify an
input file, use the dummy file name A with the output speci-
fication. Note that you can use a file name with either the
input or output, but never with both

A represents a dummy file name (required if the output device
is not a magtape or cassette). Note that either filename or A,
but not both, can be specified with the output device

/G:rn when specified with the output device, represents the start-
ing block number for the write operation. When specified
with the input device, it represents the starting block num-
ber of the read operation

/E:rn represents the ending block number on the input device for
the read operation
/F indicates that a file is involved in the transfer
/H verifies that the input matches the output l

The command string must include an input and an output specification;
there is no default device. The /I operation does not copy to or from a device
that has logical bad blocks. (Physical bad blocks can be logically replaced or
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covered, as Sections 8.2.12.3 and 8.2.12.4 describe.) If one device is smaller
than the other, DUP copies only the number of blocks of the smaller device. &

You can copy blocks between disk and magtape. DUP stores the data on the
tape, formatting it in 1K-word blocks. It is possible to store only one disk
image on a magtape, regardless of the size of the tape.

l You can use the /H option with /I to verify that the input matches the output
after an image mode copy operation.

NOTE

The /I option does not copy track 0 of diskettes. However, this
restriction has no impact on any copy operations if your disk-
ette was supplied by DIGITAL.

The following examples use the /I option. The file name A is not significant; it
is a dummy file name required by the Command String Interpreter.

yEsT -

u§ ArE o sure?

KRKL & AR
RKL 2 /0o

The command shown above copies all blocks from RKO: to RK1:.

XRKLEAAGLEOL=RNOI AL /G0 1500
RKL:/Comys Are wou sure?Y

The command shown above copies all blocks 0-500 from RKO: to blocks
501-1000 on RK1.:.

RKLIFLOFPY s BAK/F=0X08 /T
RKL S /Comys Are wor sure?Y

The last command copies device DX0: to RK1: in aA file named
FLOPPY.BAK.

8.2.3 Bad Block Scan Option (/K)

Some mass storage volumes (disks, diskettes, DECtape, and DECtape II) -~
have bad blocks, or they develop bad blocks as a result of age and use. You
can use the /K option to scan a device and locate bad blocks on it. DUP prints

the absolute block number of those blocks on the device that return hardware

errors when DUP tries to read them. If you specify an output file, DUP prints

the bad block report in that file. Remember that block numbers are octal and

the first block on a device is block 0. If DUP finds no bad blocks, it prints an
informational message. A complete scan of a volume takes from one to several

minutes depending on the size of the volume. It does not destroy data that is

stored on the device.
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¥RKOIRTL18U.8Y6/0
RT-118. Vo4.,00

To boot a different monitor, for example the foreground/background monitor
(for DXO0:), type: '

ADXOIRTLIFR.EYS/0

8.2.5 Boot Foreign Volume Option (/Q)

Use the /Q option with /O to boot a volume that has a monitor other than the
RT-11 version 4 monitor. Note that you must use /Q to boot any version 3B or
earlier volume of RT-11. The following example boots an RT-11 version 3B
volume.

XRKO:/70/Q
RT-116J VOBZE-0OO0k

DUP does not retain the date and time when you use the /Q option.

8.2.6 Squeeze Option(/S)

Use the /S option to compress a volume (disk, diskette, DECtape) onto itself
or onto another disk or DECtape. To do this, DUP moves all the files to the
beginning of the device, producing a single, unused area after the group of
files. The squeeze operation does not change the bootstrap blocks of a device.
The output device you specify, if any, must be an initialized device. If you
specify an output device, DUP does not query you for confirmation before it
performs the operation. If you do not specify an output device, DUP prints the
Are you sure? message and waits for your response before proceeding. You
must type Y followed by a carriage return for the command to be executed.
Since it is critical to perform an error-free squeeze operation, be sure to scan a
device (with /K) before you use /S.

The /S option does not operate on files with .BAD file types, preventing you
from reusing bad blocks that occur on a disk. You can rename files containing
bad blocks, giving them a .BAD file type, and therefore cause DUP to leave
them in place when you execute a /S. During a squeeze operation, files with a
.BAD file type are renamed FILE.BAD. DUP inserts files before and after
.BAD files until the space between the last file it moved and the .BAD file is
smaller than the next file to be moved. If an error occurs during a squeeze
operation, DUP continues the operation, performing it one block at a time. If
only one error message prints, you can assume that the operation completed
correctly.

The syntax of the command is:
[output-device = Jinput-device/S

Do not use /S on the system device (SY:) when a foreground or system job is
loaded. A ?DUP-F-Can’t squeeze SY: while foreground loaded error message
results if you attempt this, and DUP ignores the /S operation. You must
unload the foreground job before using the /S option.
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NOTE

If you perform a compress operation on the system device,
the system automatically reboots when the compress oper-
ation is completed. This operation takes place in order to
prevent system crashes that can occur when a system file is
moved.

You can use /X with /S to suppress the automatic reboot and leave DUP run-
ning. However, you should use /X only if you are certain that the monitor
file will not move. Even then, you should reboot the system when the
squeeze operation completes if the device handlers have moved.

The following examples use the /S option:

X8Y /8
SY{/8Bqueeses  Are wou sure?Y

RT-118.) V04.00 m

The command shown above compresses the files on the system device and
reboots the system when the compress operation completes.

NOTE

If you compress your system volume, make sure DUP pro-
gram within has the name DUP.SAV. If not, a system fail-
ure may occur.

XOTL A=DT2/6

This command transfers all the files from device DT2: to device DT1:, leav-
ing DT2: unchanged. The file name A is not significant; it is a dummy file
name required by the Command String Interpreter.

8.2.7 Extend Option (/T:n)

Use the /T option to extend the size of a file. The syntax of the command is:
filespec=/T:n
where:

filespec represents the device, file name, and file type of the file to be
extended

n represents the number of blocks to add to the file

You can extend a file in this manner only if it is followed by an unused area
at least n blocks long. Any blocks not required by the extend operation
remain in the unused area.

The following example uses the /T option:

KIT1SZYZ . TST=/T 3100 -,
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This command assigns 100 more blocks to the file named ZYZ.TST on device
DT1:.

8.2.8 Bootstrap Copy Option (/U[:xx])

In order to use a volume as a system volume, you must copy a bootstrap onto
it. To do this, first make sure that the appropriate monitor file and handler
are stored on the volume. For a diskette system, for example, check to see that
the file DX.SYS is in the diskette directory. If it is, then you can copy the
desired monitor onto the diskette, using the /U option. The option argument,
xx, represents a target system device name. Use this argument when you are
creating a bootable PDT volume if the current system is a PDP-11, and vice
versa. Also you can use this argument when the current system is on an RX02
diskette and you wish to create a bootable RX01 diskette.

NOTE

When you use the /U option, make sure that the input volume
is also the output volume.

To copy a bootstrap for the single-job monitor on RK1:, for example, use the
following procedure:

1. Obtain a formatted disk. (Most disks, diskettes, DECtape, and DECtape
Il volumes are formatted by the manufacturer. However, Chapter 18,
FORMAT, does outline the procedure for reformatting RK05, RKOG,
RKO07, RP02, RP03 disks, and RX01 and RX02 diskettes.)

2. Initialize the disk with /Z (see Section 8.2.12).

3. Copy files onto the disk.

4. Copy the monitor and RK05 handler, RK.SYS, onto the disk.
5. Copy the monitor bootstrap onto the disk with /U.

The following example shows how to initialize a diskette, copy files to it, and
write a bootstrap onto the diskette:

XOX1 /7277

The command shown above (step 2 of the procedure described above) initial-
izes the diskette.

XNX11A=NX0 /S

This command, which combines steps 3 and 4, squeezes all the files from
DX0: onto DX1:.

XNXL $A=NXOIRTLIFR.SYS/U

The last command (step 5) writes the bootstrap for the foreground/back-
ground monitor onto the bootstrap blocks (blocks 0 and 2-5) of DX1:. The file
name A is not significant; it is a dummy file name required by the Command
String Interpreter.

To create a bootable PDT-11/150 system diskette while running on a
PDP-11, specify PD with the /U option. Likewise, if you are running on a
PDT-11/150, and you wish to create a bootable PDP-11 system diskette,

Device Utility Program (DUP)  8-11
March 1981



specify DX (for single-density diskette) or DD (for DECtape II) with the /U -~
option. The following command creates a bootable PDT-11/150 diskette '
while the current system is on a PDP-11:

AXDXOLA=DXOIRTL18U.8YS/ULFD

The next command creates a bootable PDP-11 diskette while the current
system is on a PDT-11/150:

XFPDOLA=FTIOIRTLLS) . SYS/ULDX

8.2.9 Volume ID Option (/V[:ONL])

You can use the /V option as an action option to print the volume ID of a
device or to change the volume ID. The syntax of the command is:

device:[/Z]/V[:ONL] -~
where: |
device: is the device whose volume ID you want to display or change

If you specify only /V, DUP prints out on the console terminal the volume ID
and owner name of the device you specify. If you specify /Z with /V, DUP
initializes the device and prompts you for a new volume ID and owner name.
If you specify /Z/V:ONL, DUP assumes you want only to change the volume
ID and owner name and not initialize the device. -

When you specify either /Z/V or /Z/V:ONL, DUP prompts you for a volume
ID:

Volume IDT

Respond with a volume ID that is up to 12 characters long for a block-
replaceable device. Terminate your response with a carriage return. DUP
then prompts for an owner name:

Owner?

Respond with an owner name that is up to 12 characters long for a block-
replaceable device. Terminate your response with a carriage return. DUP
ignores characters you type beyond the legal length. You cannot change the
volume ID of a magtape or cassette without initializing the entire tape. The
/V:ONL command changes only the volume ID and owner name; it does not
initialize the device. Section 8.2.12.2 describes how to use /V with the /Z
option to initialize a device and write new volume identification on it.

The following example uses the /V:ONL option:

XRK13/2/V 2 ONL.

RKO /Volume I changed Are wou sure? Y

Volume TP FORTRAN VOL

Owner? Marow

This command writes a new volume ID and owner name on device RK1:.

8-12 Device Utility Program (DUP)

WHTWW



If you specify :RET with /B, DUP will retain through initialization all
FILE.BAD files created by a previous /B.

If you use the /B option to initialize a volume that has been previously initial-
ized using the /R option, DUP creates FILE.BAD files to cover the bad blocks
on the volume, and the system then ignores the bad block replacement table.

If the volume being initialized contains bad blocks, the system prints the
locations of the bad blocks in octal and in decimal, as in the following
example: '

*#RRO:/2/B
RRKO:/Initialized Are vou sure 7 Y

Block Tvee
OO0LZ0 g0, Hard
QOOa71 313, Hard
Qo521 337, Hard

POUP-I-Bad blocks detected 3.

The left column lists the locations in octal, and the middle column lists the
locations in decimal. The right column indicates the type of bad block found:
hard or soft.

8.2.12.5 Restoring a Disk (/D) -— Use /D to “‘uninitialize’” a volume if you have
not transferred any files to it since initialization. DUP will restore all files and
directory entries that were present before the volume was initialized. This
option is useful if you initialize a volume by mistake.

Note that /D does not restore boot blocks. Thus, if you use /D to restore a
previously bootable volume, use the bootstrap copy option, /U[:xx], to make
the volume bootable again.
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11.3

Input and Output

Linker input and output is in the form of modules; the linker uses one or
more input modules to produce a single output (load) module. The linker
also accepts library modules and symbol table definition files as input, and
can produce a load map and/or symbol table definition file. The sections that
follow describe all valid forms of input to and output from the linker.

11.3.1 Input Object Modules

Object files, consisting of one or more object modules, are the input to the
linker. (Entering files that are not object modules may result in a fatal
error.) Object modules are created by language translators such as the FOR-
TRAN compiler and the MACRO-11 assembler. The module name item
declares the name of the object module (see Section 11.3.4).

The first six Radix—50 characters of the .TITLE assembler directive are used
as the name of the object module. These six characters must be Radix—-50
characters (the linker ignores any characters beyond the sixth character).
The linker prints the first module name it encounters in the input file
stream (normally the main routine of the program) on the second line of the
map following TITLE:. The linker also uses the first identity label (issued by
the .IDENT directive) for the load map. It ignores additional module names.

The linker reads each object module twice. During the first pass it reads
each object module to construct a global symbol table and to assign absolute
values to the program section names and global symbols. The linker uses
the library files to resolve undefined globals. It places their associated object
modules in the root. On the second of its two passes, the linker reads the
object modules, links and relocates the modules, and outputs the load
module.

Symbol table definition files are special object files that can serve as input to
LINK anywhere other object files are allowed.

11.3.2 Input Library Modules

The RT-11 linker can automatically search libraries. Libraries consist of
library files, which are specially formatted files produced by the librarian
program (described in Chapter 12) that contain one or more object modules.
The object modules provide routines and functions to aid you in meeting spe-
cific programming needs. (For example, FORTRAN has a set of modules con-
taining all necessary computational functions — SQRT, SIN, COS, and so
on.) You can use the librarian to create and update libraries. Then you can
easily access routines that you use repeatedly or routines that different pro-
grams use. Selected modules from the appropriate library file are linked as
needed with your program to produce one load module. Libraries are further
described in Chapter 12.
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NOTE -

Library files that you combine with the monitor COPY com-
mand or with the PIP /U or /B option are invalid as input to
both the linker and the librarian.

You specify libraries in a command string in the same way as you specify
normal modules; you can include them anywhere in the command string. If
. you are creating an overlay structure, specify libraries before you specify the
overlay structure. Do not specify libraries on the same line as overlay seg-
ments. If a global symbol is undefined at the time the linker encounters the
library in the input stream, and if a module is included in the library that
contains that global definition, then the linker pulls that module from the
library and links it into the load image. Only the modules needed to resolve
references are pulled from the library; unreferenced modules are not linked.

Modules in one library can call modules from another library; however, the

libraries must appear in the command string in the order in which they are -~
called. For example, assume module X in library ALIB calls Y from the BLIB "
library. To correctly resolve all globals, the order of ALIB and BLIB should

appear in the command line as:

*Z=B,ALIBBLIB

Module B is the root. It calls X from ALIB and brings X into the root. X in
turn calls Y, which is brought from BLIB into the root.

NOTE -~

LINK may place a library module in an overlay segment when
the library module should be in the root. If this occurs you must
relink using the /I option to avoid invalid results. Examine the
load map for any library modules located in an overlay seg-
ment. The global symbols defined in these library modules
should never be referenced outside of the overlay in which they
were defined. (Global symbols in an overlay that are externally
referenced are identified by an “@” sign in the load map.) -
When you relink using /I, respond to the Library search?
prompt with the names of the symbols designated in the load
map as externally referenced symbols. LINK then places the
library module in the root.

Library Module Processing

The linker selectively relocates and links object modules from specific user
libraries that were built by the librarian. Figure 11-1 diagrams this general
process. During pass 1 the linker processes the input files in the order in which
they appear in the input command line. If the linker encounters a library file
during pass 1, it takes note of the library in an internal save status block, and
then proceeds to the next file. The linker processes only non-library files
during the initial phase of pass 1. In the final phase of pass 1 the linker
processes only library files. This is when it resolves the undefined globals that
were referenced by the non-library files. -~
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The linker processes library files in the order in which they appear in the
input command line. The default system library (SY:SYSLIB.OBJ) is always
processed last.

The search method the linker uses allows modules to appear in any order in
the library. You can specify any number of libraries in a link and they can be
positioned anywhere, with the exception of forward references between librar-
ies, and they must come before the overlay structure. The default system
library, SY:SYSLIB.OBJ, is the last library file the linker searches to resolve
any remaining undefined globals.

Some languages, such as FORTRAN, have an Object Time System (OTS)
that the linker takes from a library and includes in the final module. The most
efficient way to accomplish this is to include these OTS routines (such
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(up to five digits in length) specifying the overlay region to which the module
is assigned. The /O option must follow (on the same line) the specification of
the object modules to which it applies, and only one overlay region can be
specified on a command line. Overlay regions cannot be specified on the first
command line; that is reserved for the root segment. You must use /C or // for
continuation.

You specify co-resident overlay routines (a group of subroutines that occupy
the overlay region and segment at the same time) as follows:

XORJA»ORJEYORIC/01L/0
XORJDs ORIEZQL2/0

+

All modules that the linker encounters until the next /O option will be co-
resident overlay routines. If you specify, at a later time, the /O option with the
same value you used previously (same overlay region), then the linker opens
up the corresponding overlay area for a new group of subroutines. This group
occupies the same locations in memory as the first group, but it is never
needed at the same time as the previous group. The following commands to
the linker make R and S occupy the same memory as T (but at different
times):

AKMATINyLF=ROOT/C
R &/7081/C
XT/0%1

The following example establishes two overlay regions.

XOUTFUT » L 3 INFUT//
XORJAZ0LL

XOBJR/001

XORJIC/702

XORJID/02

X7/

You must specify overlays in ascending order by region number. For
example:

XA=A/C
XE/001/7C
*xC/081/C
xns0s1/0
XG/02

The following overlay specification is invalid since the overlay regions are not
given in ascending numerical order. An error message prints in each case, and
the overlay option immediately preceding the message is ignored.

XX=LIBRO//

XL.IBR1/0¢ 1

XLIBR2/0:0

PLINK=-W~-/0 or /¢ ortion errory re-enter line
b 4
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In the above example, the overlay line immediately preceding the error mes-
sage is ignored, and should be re-entered with an overlay region number A
greater than or equal to one.

11.5.13 Library List Size Option (/P:n)

The /P:n option lets you change the amount of space allocated for the library
routine list. Normally, the default value allows enough space for your needs.

. It reserves space for approximately 170 unique library routines, which is the
equivalent of specifying /P:170. (decimal) or /P:252 (octal). See the RT-11
Installation and System Generation Guide for details on customizing this
default number for the library routine list.

The error message ?LINK-F-Library list overflow, increase size with /P
indicates that you need to allocate more space for the library routine list.
You must relink the program that makes use of the library routines. Use the
/P:n option and supply a value for n that is greater than 170. -~

You can use the /P:n option to correct for symbol table overflow. Specify a
value for n that is less than 170. This reduces the space used by the library
routine list and increases the space allocated for the symbol table. If the
value you choose is too small, the ?LINK-F-Library list overflow, increase
size with /P message prints. In the following command, the amount of space
for the library routine list is increased to 300 (decimal).

XSCCA=RK1 1SCCAZF L300, Aﬁ

11.5.14 Absolute Base Address Option (/Q)

The /Q option lets you specify the absolute base addresses of up to eight p-
sects in your program. This option is particularly handy if you are preparing
your program sections in Absolute Loading format for placement in ROM
storage. When you use this option in the first command line, the linker
prompts you for the p-sect names and load addresses. The p-sect name must
be six characters or less, and the load address must be an even octal number.
Terminate each line with a carriage return. If you enter only a carriage
return in response to any of the prompts, LINK ceases prompting.

If you use /E, /Y, or /U with /Q, LINK processes those options before it 'proc-
esses /Q.

When you use the /Q option, observe the following restrictions:

® Enter only even addresses. If you enter an odd address, no address, or
invalid characters, LINK prints an error message and then prompts you
again for the p-sect and load address.

® /Qisinvalid with /H or /R. These options are mutually exclusive.

® LINK moves your p-sects up to the specified address; moving down might P
destroy code. If your address requires code to be moved down, LINK T
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The following example creates a new library called NEWLIB.OBJ on the
default device (DK:). The modules that make up this library file are in the
files FIRST.OBJ and SECOND.OBJ, both on the default device.

ANEWL.IB=FIRSTy» SECOND

12.2.4 Inserting Modules into a Library

Whenever you specify an input file without specifying an associated option,
the librarian inserts the input file’s modules into the library file you name on
the output side of the command string. You can specify any number of input
files. If you include section names (by using /P) in the global symbol table and
if you attempt to insert a file that contains a global symbol or PSECT (or
CSECT) having the same name as a global symbol or PSECT already existing
in the library file, the librarian prints a warning message (see Section 12.2.13
for multiple definition library creation). The librarian does, however, update
the library file, ignore the global symbol or section name in error, and return
control to the CSI. You can then enter another command string.

Although you can insert object modules that exist under the same name (as
assigned by the .TITLE statement), this practice is not recommended be-
cause of possible confusion when you need to update these modules (Sections
12.2.10 and 12.2.11 describe replacing and updating).

NOTE

The librarian performs module insertion, replacement, dele-
tion, merge, and update when creating the library file. There-
fore, you must indicate the library file to which the operation is
directed on both the input and output sides of the command
line, since effectively the librarian creates a “new’ output li-
brary file each time it performs one of these operations. You
must specify the library file first in the input field.

The following command line inserts the modules included in the files
FA.OBJ, FB.OBJ, and FC.OBJ on DT1: into a library file named DXY-

NEW.OBJ on the default device. The resulting library also includes the con-
tents of library DXY.OBJ.

XOXYNEW=OUXYyUTLFAyFRyFEC

The next command line inserts the modules contained in files THIRD.OBJ
and FOURTH.OBJ into the library NEWLIB.OBJ.

KNEWL IRy LIST=NEWLIEy THIRDy FOURTH
Note that the resulting library (1) contains the original library plus some new

modules, and (2) replaces the original library because the same name was
used in this example for the input and output library.

Librarian (LIBR) 12-5
March 1981



12.2.5 Delete Option (/D)

The /D option deletes modules and all their associated global symbols from a
library file’s directory. Since modules are deleted only from the directory (and
not from the object module itself), all modules that were previously deleted
are restored whenever you update that library, unless you use /D again to
delete them.

When you use the /D option, the librarian prompts:
Module name?

Respond with the name of the module to be deleted, followed by a carriage
return. Continue until you have entered all modules to be deleted. Type a
carriage return immediately after the Module name? message to terminate
input and initiate execution of the command line.

The following example deletes the modules SGN and TAN from the library
file TRAP.OBJ on DTS3:. -~

XODT3 L TRAF=DT3 S TRAF /D
Module rname? SOGN
Module name? TAN
Module name?

The next example deletes the module FIRST from the library LIBFIL.OBJ;
all modules in the file ABC.OBJ replace old modules of the same name in the
library; it also inserts the modules in the file DEF.OBJ into the library.

KLIBF IL=LIRFIL /Ty ARC/F oy DEF -_

Module nrname? FIRST
Module rname?

In the following example, the librarian deletes two modules of the same name
from the library file LIBFIL.OBJ.

KLIBFIL=LIEFIL/D

Module riame? X

Module name? X
Module name?

12.2.6 Extract Option (/E)

The /E option allows you to extract an object module from a library file and
place it in an .OBJ file.

When you specify the /E option, the librarian prints:
Global?

Respond with the name of the object module you want to extract. If you
specify a global name, the librarian extracts the entire module of which that
global is a part. Type a carriage return to terminate the prompting for a
global.

You cannot use the /E option on the same command line as another option.
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Chapter 19
Error Logging

The Error Logger utility monitors the hardware reliability of the system. The
Error Logger keeps a statistical record of all I/O operations that occur on any
of the following devices:

DD DX
DL DY
DM PD
DP RF
DS RK
DT

In addition to keeping these statistics, the Error Logger detects and records
memory parity or cache errors and any errors that occur during I/O opera-
tions. At intervals you determine, the Error Logger produces individual and/or
summary reports on some or all of these errors. The Error Logger is available
only as a special feature; that is, you must perform the system generation
process to enable Error Logging. It runs only with the foreground/background
or extended memory monitors, as either a foreground or system job.

19.1 Uses

Error logging reports are useful for maintaining the hardware on which RT-11
runs. Problems such as line noise, static discharges, or inherently error-prone
media can cause recoverable errors on systems that are otherwise functioning
normally. By studying error logging reports, you can learn to distinquish these
errors from those that might be symptoms of an impending device failure.
Also, some recoverable errors that are insignificant in themselves might be
related to other more serious errors; their effects might not be immediately
apparent to you. Information contained in the reports about each error and
about the status of the system when the error occurred may alert you to a
previously unforeseen hardware problem.

Sometimes a device fails so quickly that the Error Logger is unable to predict
failure in time for you to prevent it. In this case, you can determine the cause
more quickly if a report is available that describes the errors that occurred
immediately prior to the failure.

In general, the Error Logger:

e Detects each I/O transfer and I/O error as it occurs
e Gathers information about each I/O transfer or error
¢ Stores the information in a file

e Formats the information to produce a report
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NOTE

Because the Error Logger records data on each I/O transfer,
thereby using additional computer time and memory, you may
wish to use the Error Logger only when you experience diffi-
culty with a device. Keeping a backup system volume on which
the Error Logger is enabled makes this easy.

19.2 Error Logging Subsystem

19-2

The Error Logger consists of three programs and a statistics file. When you
run the Error Logger, you coordinate these programs to gather I/O and error-
related information into its statistics file and create the error report you want.
The Error Logger names the statistics file it creates ERRLOG.DAT. At any
time you specify, you can direct the Error Logger to create error reports from
the information it has gathered in ERRLOG.DAT. The names and functions
of the three Error Logger programs follow.

EL

ELINIT

Error Logging

A foreground or system job that gathers information about every
I/O transfer and system error and stores it in
ERRLOG.DAT. The EL job communicates with a device handler
as each I/O transfer occurs, and it gathers from the handlers all
the necessary statistics for a complete error report. When you
initiate error logging, EL instructs you to start up the second
Error Logging program, ELINIT,

A background job that creates and maintains the statistics file,
ERRLOG.DAT. You can direct ELINIT to initialize
ERRLOG.DAT every time you have a session at the terminal, or
you can direct ELINIT to continue compiling statistics in ERR-
LOG.DAT on a daily basis.

When you run ELINIT, it prompts you for the information it
needs to maintain ERRLOG.DAT’s size. By default, ELINIT
allocates 100 decimal blocks for ERRLOG.DAT. Each time you
run ELINIT, it prints a message that tells how many of those 100
blocks are filled. If ERRLOG.DAT fills to its limit, the EL job is
unable to store more information in it. So that you can increase
ERRLOG.DAT’s size, ELINIT prompts you for a file size change
each time you run the program.

If you rearrange your RT-11 configuration, or if you do some-
thing to alter the device handlers, ELINIT may print a message
indicating that it must initialize ERRLOG.DAT to make the
statistics it has been maintaining compatible with the new con-
figuration. When this happens, ELINIT renames the
ERRLOG.DAT it formerly maintained to ERRLOG.TMP and
creates a new ERRLOG.DAT. The Error Logger can still create a
report from ERRLOG.TMP.




ERROUT A background job that creates a report from the statistics in
ERRLOG.DAT or any file of that format. When you run
ERROUT, you can direct the program to list the error report at
the terminal or to create a file for the error report. You can also
indicate whether you want a detailed report on each error that
occurred or simply a summary report.

Figure 19-1 provides a diagram of the Error Logging subsystem.
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Chapter 24
Source Language Patch Program (SLP)

The Source Language Patch Program (SLP), is a patching tool you can use
for maintaining source files that exist on any RT-11 device.

SLP accepts as input a source file you wish to patch and a command file that
you create when you compare two source programs using the source com-
pare program, SRCCOM, described in Chapter 15. When you use SLP along
with the SRCCOM command file, you can quickly and easily patch one ver-
sion of a source program to match another version.

Chapter 15, Source Compare Program (SRCCOM), describes the procedure
-’ you can use to create a patch command file that is suitable for input to SLP.

24.1 Calling and Using SLP

To call SLP from the system device, type the following in response to the
keyboard monitor dot (.):

R SLPRET

S’ The Command String Interpreter prints an asterisk (*) at the left margin of
the terminal and waits for a command string. If you enter only a carriage
return in response to the asterisk, SLP prints its current version number.
You can type CTRL/C to halt SLP and return control to the monitor when
SLP is waiting for input from the console terminal. To restart SLP, type R
SLP or REENTER in response to the monitor’s dot. Chapter 6, Command
String Interpreter, describes the general syntax of the command line that
SLP accepts.

Enter a command line according to this general syntax:
[outfil][,listfil] = infil,comfil/[option...]
where:

outfil represents the updated source file. The default file type is
.MAC

listfil represents the listing file. When you specify this file, SLP
creates a numbered listing of the updates SLP made to the
source file. The default file type is .LST

infil represents the source file you want SLP to update. The
default file type is MAC
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comfil represents the command file that contains the commands for

updating the source file. The default file type is . MAC. You
can create this file by using SRCCOM with the /P option

/option  represents one of the options listed in Table 24-1

Although either output files can be omitted, you must use one or both.

24.2 Options

Table 24-1 lists the options you can use in the command line.

Table 24-1: SLP Options

Option

Function

/A

[SHR:-

/S:n

Disables audit trail generation. The audit trail is a string of characters that SLP
appends to the end of each updated line in the output files. The audit trail keeps
track of the update status of each line in the output file. You can use the /A option
if you do not want SLP to use the audit trail in both the updated source file and the
listing file.

Inserts spaces instead of tabs between the source line and the audit trail.

Creates a double-spaced listing. When you use this option, SLP double-spaces
between the lines in a listing file.

Specifies the size of the source line, where n represents the maximum number of
characters you want in the source line. The default buffer size for formatting lines is
200 (decimal) bytes. If you expect the size of the command lines or source lines to
be greater than what can fit in the line buffer, you can use this option to change the
buffer size. SLP interprets the number you specify for n as an octal number; if you
enter a decimal number, use a decimal point. The line buffer must be as least as
long as the sum of the column number where the audit trail begins and the number
of characters in the audit trail.

Specifies the start column of the audit trail, where n represents the column number
in which you want the audit trail to start. If the number you specify for i is
decimal, be sure to use a decimal point after the number. By default, SLP starts
the audit trail in column 73 (decimal). If a source line extends beyond the column
where the audit trail begins, the audit trail can overstrike the source line. If you use
the /P:n option, you start the audit trail in any tab stop column. SLP rounds up the
number you specify to the nearest tab stop column. If, for example, you specify 46
for n, SLP rounds this number to 49.

Specifies size of the audit trail, where n represents the number of characters you
want in the audit trail. If the number you specify is decimal, be sure to use a
decimal point after the number. The default number of characters in the audit trail
is 12 (decimal). The maximum number of characters you can specify for the audit
trail is 16 (decimal).

Retains trailing blanks and tabs in the input source file. By default, SLP remaoves
spaces and tabs that appear at the end of lines in the input source file.
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24.3 Example

This section uses SLP to patch the source file, ANTONY.MAC, so that it
matches the source file CAESAR.MAC. CAESAR.MAC consists of the fol-
lowing lines.

FRIENDSy ROMANSy COUNTRYMEN!
LENI ME YOUR EARS!

T COME TO BURY CAESAR»

NOT TO FRATSE HIM.

SO LET IT BE WITH CAESAR!
The file this example will patch, ANTONY.MAC, follows.

FRIENDSy ROMANSy COUNTRYMEN!
LEN ME YOUR EARS!

I COME TO BURY CAESARS

NOT TO FRAISE HIM.

THE EVIL THAT MAN [0

LIVES AFTER THEM.

THE GOOD I8 OFT ENTERED

WIT THEIR HOMESS

SO LET IT BE WITH CAESAR!

Using the /P option in SRCCOM, this example obtains a command file, CAE-
SAR.DIF. CAESAR.DIF contains the necessary commands to make
ANTONY.MAC match CAESAR.MAC. The following command line directs
SLP to patch ANTONY.MAC so that it matches CAESAR.MAC.

«ROSLF
XANTONY y ANTONY=ANTONY » CAESAR

After executing the command above, SLP assigns a .BAK file type to the
input file ANTONY.MAC. It assigns .MAC file type to the updated source
file. SLP has also created a listing of ANTONY.MAC that lists each line by
number and appends an audit trail to each new line. The updated file,
ANTONY.MAC, is now identical to CAESAR.MAC. ANTONY.LST appears

below.
SLE V04,00 ANTONY » ANTONY=ANTONY « MAC y CAESAR » DLF
1. FRIENDS, ROMANSy COUNTRYMEN! 5 ROKNEWRK
2, LEND ME YOUR EARS! § KK
3, T COME TO BURY CAESAKs
4, NOT TO FRALSE HIM. 5 RKNE WX
5. THE EVIL THAT MEN DO § kK-
&, LIVES AFTER THEM. 5 RKNE WKk
7. THE GOOD IS OFT INTERRED 5 RKNE WK K
8. WITH THEIR BONESS § KK

Pe SO LET IT RE WITH CAESAR!

Note that when SLP updates a line, it appends an additional audit trail
below the audit trail of the updated line. The additional audit trail keeps
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track of the number of consecutive lines that have been updated. In -
ANTONY.LST, above, note the audit trails ;**-1 and ;**-2. o

24.4 Creating and Maintaining a Command File

SLP is a line-oriented patching tool. That is, you make changes to entire lines,
and not to individual or strings of characters within a line. If you want to
change only a few characters within a line, it will be necessary for you to enter
a new line.

Although DIGITAL recommends you use the SRCCOM /P option to create
the SLP input command file, you can use any RT-11 editor to create it
yourself. The section that follows describes the commands, or operators, you
use to create the command file. This procedure is tedious, however, and in
most cases unnecessary. But for completeness, this procedure is included with
this chapter. Table 24-2 lists the commands, or operators, you enter into the
command file,

The section ends with a description of various line manipulations that SLP
can effect.

Table 24-2: SLP Command File Operators

Operator | Explanation

- Indicates the start of an update. -

\ Disables the audit trail. Note that this operator must appear on a line by itself.
If it appears in the first column of a line with additional information following
it, the audit trail will be disabled, but the rest of the command line will be
ignored. If used in any column other than column one, a syntax error occurs.

% Enables the audit trail.

/ Indicates the end of an update or series of updates; it appears as the last
character in the command file.

< Serves as an escape character for characters SLP would otherwise interpret as -~

operators. For example, if you want to include a slash (/) in a source file, type S

"the less-than character (<) before the slash. Then, SLP will not interpret the

slash as an operator. You can use the less-than character as an escape charac-
ter for all SLP command file operators.

24.4.1 Update Line Format
The general format of the SLP command file update line follows.

-locatorl,[locator2],[/audit trail/i[;]
input line

where:

- indicates that this is an update line
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locatorl

locator2

/audit trail/

inputline

’

represents a character string that serves as a line locator.
SLP moves the line pointer to the line specified by the line
locator. You can specify this line locator with any of the
locator forms described below

represents a character string that, when used with locat-
orl, defines a range of lines you want to delete or replace.
You can specify this line locator with any of the locator
forms described below. You cannot define a range of lines
in a backwards direction; the line referenced by locator2
must occur in the source file after the line referenced by
locatorl

represents a character string you use as an audit trail. SLP
appends the audit trail to the right of each updated line.
You must delimit the audit trail with slashes (/)

represents a line of new text that SLP inserts into the file
immediately following the current line. You can enter as
many input lines as you want

is an optional command line terminator

All fields in the update line are positional. That is, if you specify only locatorl

and an audit trail,

you must use two commas between those two fields. If you

want to specify only the audit trail, you must precede the audit trail with two

commas. ‘

The update lines in a command file must edit the source file in a forwards
direction, from beginning to end. Each locatorl must point to a line that
appears in the source file before the lines pointed to by any succeeding

locatorl.

The line locators can take one of the following forms:

/string/[+n)]

/string...string/[+n]

number[+n]
.+n

where:

/string/[+n]

represents an ASCII character string. You must
delimit any string you enter with slashes. SLP lo-
cates the first occurrence of this string, and moves
the line pointer to the line that contains that
string. +n represents the offset from the line that
contains the string. You must use the plus charac-
ter (+) with the n notation

/string...string/[+n] represents an ASCII character string. SLP locates

the line in which the two strings delimit a larger
string. Use the ellipsis (...) in this locator form to
separate the two strings. +n represents the offset
from the line specified by the string...string locator
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number[+n] represents the line number to which SLP is to
move the line pointer. +n represents the offset from
the line specified by number

.+n represents the offset from the current line pointer.
SLP interprets the period (.) as the current line
pointer location, and the +n as the offset from it.
You must use the plus character (+)

24.4.2 Creating a Numbered Listing

You can use SLP to create a numbered listing of the input source file. In
creating a command file, you should use a numbered listing when you prepare
command input. To generate a numbered listing, enter the following lines:

R SLF

¥rlistfilesinfile
. . . . '-<‘
Listfile represents the listing file SLP produces, and infile represents the
input source file. Here is a file, PROG.MAC, from which SLP is to create a
numbered listing:
JTITLE  PROG.MAC  VERSTON 1
JMCALL JTTYOUTs JEXITy JFRINT
EXF 2 FRINT  #MESSAG
MOV Ny RS
FIRGT: MOV N1 RO
MOV FArR1 &
The following command line creates a numbered listing, PROG.LST of the
file above, PROG.MAC:
¥ » FROG=FROG .
After SLP processes the command above, it produces the following listing of
PROG.MAC:
SLE V04,00 y FRUG=FROG . MAC -,
1 JTITLE  PROG.MAC  VERSION 1
24
3. JMCALL  STTYOUTs JEXITy JFRINT
40
5.0 EXF JHRINT  #MESSAG
b MOY Ny RS
7. FIRST: MOV ENFL RO
8. MOV AR
24.4.3 Adding Lines to a File
To add lines to a file, enter in the command file one of the three locator forms
below:
“EILImEe v
o lltndy s L/audittrail/d
~/atring/
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