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PREFACE

This manual describes how to use the RT-11 system; it provides enough information for you to perform ordinary
tasks such as program development, program execution, and file maintenance. This manual is appropriate for you if
you are already familiar with computer software fundamentals and have some experience using RT-11. If you have
no RT-11 experience, you should read the Introduction to RT-11 before consulting this manual. If you have experi-
ence with an earlier release of RT-11 (this is version 3), you should read the RT-11 System Release Notes to learn
how RT-11 V03 differs from earlier versions. If you are interested in more sophisticated programming techniques or
in system programming, you should read this manual first and then proceed to the RT-11 Advanced Programmer’s
Guide.

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

CHAPTER SUMMARY
The first two chapters make up Part I of this manual, RT-11 Overview. Read Part I to gain an understanding of the
RT-11 system as a whole.

Chapter 1 describes the program development process in general as well as the system software and hardware com-
ponents.

Chapter 2 describes the three monitors that are available with an RT-11 system.

Chapters 3 and 4 compose Part II of the manual, System Communication. Read Part II to become familiar with
RT-11 system conventions and to learn how to interact with the RT-11 monitor directly from the console terminal.

Chapter 3 describes system conventions, such as data formats, file naming conventions, and terminal keyboard
special functions.

Chapter 4 introduces the keyboard monitor commands. These important commands are your means of communicat-
ing with the monitor and performing computer tasks.

Part 111, Text Editing, consists of Chapter 5, EDIT. Read Chapter 5 to learn how to manipulate text on the RT-11
system.

Part 1V, Utility Programs, consists of 10 chapters that describe the many programs provided with the RT-11 system.
If you are an advanced user, you may want to read Chapters 6 through 15 to learn about the RT-11 system programs
in detail. However, if you are a new user or primarily a high-level language programmer, you do not have to under-
stand how these system programs work to make use of them through the monitor command language (described in
Chapter 4).

Chapter 6 describes the Command String Interpreter and explains the command syntax you use to communicate with
the RT-11 system programs.

Chapters 7 through 9 describe the RT-11 system utility programs, PIP, DUP, and DIR.

Chapter 10 describes MACRO, the RT-11 assembly language.
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Chapters 11 through 15 describe the RT-11 system utility programs, LINK, LIBR, DUMP, FILEX, and SRCCOM. u
Part V, Altering Assembled Programs, explains the use of some sophisticated programming tools.

Chapters 16 through 18 describe the RT-11 programs, ODT, PATCH, and PAT. These three programs can help you
debug programs and make changes to programs that are already assembled.

Appendix A contains a description of RT-11 BATCH. Appendix B contains a table of the keyboard monitor
commands, their abbreviations, and their system program equivalents. Appendix C describes the FORMAT utility program.

DOCUMENTATION CONVENTIONS
This section describes the symbolic conventions used throughout this manual. Familiarize yourself with these con-
ventions before you continue reading the manual.

Conventions used in this manual include the following items:

1. Examples consist of actual computer output wherever possible. In the examples, responses entered by a V
user are shown in red to distinguish them from computer output, which is shown in black.
2. Unless the manual indicates otherwise, terminate all commands or command strings with a carriage return.
Where necessary, this manual uses the symbol to represent a carriage return, to represent a
line feed, for a space, and to represent a tab.
3. Terminal and console terminal are general terms used throughout all-RT-11 documentation to represent any
terminal device, including DECwriters, displays, and Teletype_sl .
4. To produce several characters in system commands you must type a combination of keys concurrently. For
example, hold down the CTRL key and type O at the same time to produce the CTRL/O character. Key
combinations such as this one are documented as CTRL/O, CTRL/C, etc.
S. In descriptions of command syntax, capital letters represent the command name, which you must type. u
Lower case letters represent a variable, for which you must supply a value.

Square brackets [ ] enclose optional choices; you can include the item in brackets, or you can omit it, as
you choose.

Braces { } enclose a group of options from which you can choose only one.
The ellipsis symbol (. . .) represents repetition. You can repeat the item that precedes the ellipsis.

The hyphen (-) is a continuation character. Use it at the end of a line if you continue a command string to U
another line.

The following is a typical example of command syntax:
DELETE[/option . . .] filespec[/option . . .]

This example shows that you must type the word DELETE, and that you can follow it with one or more op-
tions of your choice (none are required). You must then leave a space and supply a file specification. The

file specification can also be followed by one or more options (none are required). Here is a typical command
string:

HOELETEZNOQUERY DTLIMYFILE.FOR

I Teletype is a registered trademark of the Teletype Corporation.
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PART I
RT-11 OVERVIEW

RT-11 is a single-user programming and operating system for the PDP-11 series of computers. This system can use a
wide range of peripherals and can access up to 124K (126,976) words of either solid state or core memory. (4K words
of the maximum 128K (131,072) words of memory are reserved for device interfacing.)

Three system monitors are provided by RT-11: the single-job monitor (SJ), the foreground/background monitor
(FB), and the extended memory monitor (XM).

The single-job monitor allows one program at a time to reside in memory. The program executes until it completes
or until you interrupt it with a keyboard command.

The foreground/background monitor allows two independent programs to reside in memory at one time. The fore-
ground program, however, takes priority over the background program. RT-11 allows the background program to
execute whenever the foreground program is in a wait state. Typically, the foreground program performs a time-
dependent task, such as sampling material every few seconds and then analyzing the resultant data. A background
program, on the other hand, usually performs a time-independent task, such as file maintenance or program develop-
ment. This sharing of resources between two tasks greatly increases the efficiency of your RT-11 system.

The extended memory monitor provides all the features of the foreground/background monitor and, in addition,
allows you to access up to 124K (126,976) words of memory. The other two monitors are restricted to 28K words
of main memory. (4K words of the 32K words of memory available are reserved for device interfacing.)

These three monitors are upward compatible. That is, the foreground/background monitor provides all the features
of the single-job monitor, and the extended memory monitor offers all the features of the foreground/background
monitor.

You control the RT-11 system from the console terminal. The monitor commands that you use to direct the system
are described in Chapter 4 of this manual.

In addition to the three monitors, RT-11 provides a full complement of system programs that can perform some more
specific tasks than the keyboard monitor commands can. If you are an average user, though, the keyboard monitor com-
mands should be sufficient for your needs. There is a summary of the system programs in Section 1.2; they are de-
scribed in more detail in individual chapters of this manual.

RT-11 also supports a variety of language processors including MACRO-11, an assembly language, and several high-
level languages such as FORTRAN IV and BASIC.

The following two chapters describe system software and hardware components, program development, and the three
RT-11 monitors.







CHAPTER 1
SYSTEM COMPONENTS

This chapter describes briefly the software and hardware components available for you to use with the RT-11 system.
The software components include the text editor and the many system programs that perform specific tasks. The
hardware components include system clocks, printing and display terminals, external storage devices (such as magnetic
tape drives), and other peripheral devices (such as card readers and line printers).

1.1 PROGRAM DEVELOPMENT

Computer systems (such as RT-11) are ideal for program development. You can make use of the programming tools
available on your system to develop programs to suit your needs. The number and type of tools available on any

given system depend on many factors (including the size of the system, its application, and its cost). Most DIGITAL
systems, however, provide several basic program development aids. These aids generally include an editor, an assembler,
a linker, a debugger, and a librarian. A high level language, such as FORTRAN or BASIC, is also usually available.

You can use an editor to create and modify textual material. Text may be the lines of code that make up a source
program written in some programming language, or it may be other ASCII data. Text may be reports, memos, or, in
fact, any subject matter you wish. In this respect, using an editor is analogous to using a typewriter; you sit at a key-
board and type text. However, the advantages of an editor far exceed those of a typewriter. Once text has been cre-
ated, you can modify, relocate, replace, merge, or delete it, all by means of simple editing commands. When you are
satisfied with your text, you can save it on a storage device where it is available for later reference.

If you use the editor to write a source program, development does not stop with the creation of this program. Since
the computer cannot understand any language but machine language (which is a set of binary command codes), you
need an intermediary program to convert source code into the instructions the computer can execute. This is the
function of an assembler or language translator.

The assembler accepts alphanumeric representations of PDP-11 coding instructions (i.e., mnemonics), interprets the
code, and produces as output the appropriate object code. You can direct the assembler to generate a listing of both
the source code and binary output, as well as more specific listings that are helpful during the program debugging
process. In addition, the assembler is capable of detecting certain common coding errors and issuing appropriate

warnings.

The assembler produces output called object output because it is composed of object (or binary) code. On PDP-11
systems, the object output is called amodule; it contains your source program in the binary language that is acceptable
to a PDP-11 computer.

Source programs may be complete and functional by themselves; however, some programs are written in such a way
that they must be used with other programs (or modules) to form a complete and logical flow of instructions. For

this reason, the object code produced by the assembler must be relocatable. That is, assignment of memory locations
must be deferred until the code is combined with all other necessary object modules. The linker performs this function.

The linker combines and relocates separately-assembled object programs. The output produced by the linker is a load
module, the final linked program that is ready for execution. You can, at your choice, request a load map that displays

all addresses assigned by the linker.

You can very rarely create a program that does not contain at least one unintentional error, either in the logic of the
program or in its coding. You may discover errors while you are editing your program, or the assembler may find errors
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during the assembly process and inform you by means of error codes. The linker may also catch certain errors and
issue appropriate messages. Often, however, it is not until execution that you discover that your program is not
working properly. Programming errors may be extremely difficult to find, and for this reason, a debugging tool is
usually available to aid you in determining the cause of your error.

A debugging program allows you to interactively control the execution of your program. With it, you can examine
the contents of individual locations, search for specific bit patterns, set designated stopping points during execution,
change the contents of locations, continue execution, and test the results, all without editing and reassembling the
program.

When programs are successfully written and executed, they are useful to other programmers. Often, routines that are
common to many programs (such as input and output routines) or sections of code that are used over and over again,
are more useful if they are placed in a library where they can be retrieved by any interested user. A librarian provides
such a service by allowing creation of a library file. Once created, the library can be expanded, updated, or listed.

High-level languages simplify your work by providing an alternate means, other than assembly language mnemonics,
of writing a source program. Generally, high-level languages are easy to learn. A single command causes the computer
to perform many machine-language instructions. You do not need to know about the mechanics of the computer to
use a high-level language. In addition, some high-level languages (like BASIC) offer a special immediate mode that
allows you to solve equations and formulas as though you were using a calculator. You can concentrate on solving
the problem rather than on using the system.

These are a few of the programming tools offered by most computer systems. The next section summarizes specific
programming aids available to you as an RT-11 user.

1.2 SYSTEM SOFTWARE COMPONENTS
The following is a brief summary of the specific system programs and programming available to you as an RT-11 user:

1. The keyboard monitor commands (described in Chapter 4) are your means of controlling the system. You
can use these English-language commands to perform file maintenance, library maintenance, handler modi-
fication, program development, and program execution. If you are an average user, the keyboard monitor
commands should be sufficient for your needs.

2. The text editor (EDIT, described in Chapter 5) creates or modifies source files for use as input to language-
processing programs such as the assembler or FORTRAN. EDIT contains text manipulation commands that
permit quick and easy editing of a text file. EDIT also allows you to use a VT11 or VS60 display processor
if one is part of the hardware configuration.

3. The peripheral interchange program (PIP, described in Chapter 7) is the RT-11 file maintenance program. It
transfers files among all devices that are part of the RT-11 system and renames or deletes files.

4. The device utility program (DUP, described in Chapter 8) performs general device utilities such as initializing
devices, duplicating their contents, and reorganizing files on the devices. It operates only on RT-11 file-
structured devices.

. The directory program (DIR, described in Chapter 9) produces directory listings.

6. The MACRO assembler (described in Chapter 10) is a 2-pass assembler that assembles one or more ASCII

source files of statements and assembler language instructions into a single binary object file.

7. The linker (LINK, described in Chapter 11) converts a collection of object modules from compiled or as-
sembled programs and subroutines into a memory image file that RT-11 can load and execute. LINK pro-
vides some optional features that:

w

a. Search library files for subroutines that you specify

b. Produce a load map that lists the assigned absolute addresses
c. Provide overlay capabilities to very large programs

d. Produce files suitable for execution in the foreground.
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8. The librarian (LIBR, described in Chapter 12) lets you create and maintain libraries of functions and routines.
These routines are stored on a random access device in library files, where the linker can reference them. You
can also create MACRO libraries to be used by the MACRO assembler.

9. DUMP (described in Chapter 13) prints for examination all or any part of a file in octal words, octal bytes,
ASCII and/or Radix-50 characters.

10. The file exchange utility (FILEX, described in Chapter 14) transfers files between DECsystem-10, PDP-11
RSTS, and DOS BATCH on DECtape and disks, and between RT-11 and IBM systems on diskettes.

11. The source compare utility (SRCCOM, described in Chapter 15) performs a character-by-character comparison
of two ASCII text files. You can request that the differences be listed in an output file or directly on the line
printer or terminal to ensure that edits have been performed correctly.

12. On-line debugging technique (ODT, described in Chapter 16) aids you in debugging assembled and linked
object programs. It can:

a. Print and optionally change the contents of specified locations
b. Execute all or part of the object program

c. Single-step through the program

d. Search the object program for bit patterns.

13. The patching utility program (PATCH, described in Chapter 17) performs minor modifications to memory
image files (output files produced by the linker).

14. The object module patching program (PAT, described in Chapter 18) performs minor modifications to files
in object format (output files produced by the FORTRAN compiler or the MACRO assembler). It can merge
several object files into one.

15. The RT-11 FORTRAN system subroutine library (described in the RT-11 Advanced Programmer’s Guide)
is a collection of FORTRAN callable routines that make the programmed requests and various utility func-
tions available to you as a FORTRAN programmer. This library also provides a string manipulation package
and 2-word integer package for RT-11 FORTRAN.

16. BATCH (Appendix A) is a complete job-control language that allows RT-11 to operate unattended.

1.3 SYSTEM HARDWARE COMPONENTS

The smallest RT-11 system, one that uses the SJ monitor exclusively, requires a PDP-11 series computer with at least
8K words of memory, a random-access device, and a console terminal. The addition of the FB monitor requires another
8K words of memory and either a line frequency or a programmable clock. The addition of the XM monitor requires

a KT11 memory management unit and still another 8K words of memory.

The RT-11 operating system adapts itself to take advantage of any amount of memory on a system and does not

need to be reconfigured for a particular memory size. The SJ monitor operates in systems ranging from 8K words

to 28K words in memory size. The FB monitor operates in systems ranging from 16K words to 28K words in memory
size. The XM monitor operates in systems ranging from 24K words to 124K (126,976) words in memory size.

Table 1-1 lists the devices that RT-11 supports.
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Table 1-1 RT-11 Hardware Components

System Components

Type Controller Device
Disk
Cartridge RK11 RKO5/RKOS5F
RK611 RK06
Fixed-head RF11 RS11
RH11 RJS03, RJS04
Removable Pack RP11 RP02, RP0O3
Diskette RX11 RXO01
DECtape TC11 TU56
Magtape TM11/TMAL11 TU10, TSO3
RH11 TJU16, TU45
Cassette TAll TU60
High-Speed PC11 PC11 (both)
Paper Tape PR11 PR11 (reader only)
Reader/Punch
Line Printer LS11 LS11,LA180
LV11 LV11 (printer only)
LP11 all LP11 controlled
printers
Card Reader CR11 CR11
CM11 CM11
Terminal DLI11 LT33, LT35, LA30P,
LA36, LA120,
VT50, VT52, VTS5,
VTO05
VTé61
Display Processor VT11 VRI14-L, VR17-L
VS60
Clock KW11-L, KW11-P
Terminal DL11-W terminal/clock
and Clock combination
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CHAPTER 2
OPERATING ENVIRONMENTS

The RT-11 system offers three complete operating environments: single-job (SJ) operation, foreground/background
(FB) operation, and extended memory (XM) operation. You control each environment with the appropriate monitor:
SJ, FB, and XM.

You must define your needs before deciding which environment to use and consequently which monitor to run. The
following sections provide information to help you ascertain which monitor is suitable for your application.

2.1 RT-11 SINGLE-JOB MONITOR

The RT-11 single-job monitor provides a single-user, single-program system that can operate in as little as 8K words
of memory. The SJ monitor is useful for extensive program development; since the monitor itself requires only 2K
words of memory, there are at least 6K words left for your program and its buffers and tables. The SJ environment
is also suitable for running programs that require a high data transfer rate, since the SJ monitor services interrupts
quickly.

You can use all the system programs (listed in Section 1.2) under the SJ monitor. Monitor commands and programmed
requests are also available to you as an SJ user.

In summary, the SJ monitor is smaller and faster than the FB and XM monitors; it is most useful when you are con-
cerned with program size versus available memory and when you need a dedicated system.

2.2 RT-11 FOREGROUND/BACKGROUND MONITOR

Quite often, the central processor of a computer system spends much of its time waiting for some external event to
occur. Usually, this event is a real-time interrupt or the completion of an I1/O transfer. This situation is particularly
true of real-time jobs. The foreground/background environment lets you take advantage of the unused processor
capacity to accomplish lower-priority tasks.

In a foreground/background system, the foreground job is the time-critical, real-time job, and the FB monitor gives
it priority over the background job. Whenever the foreground job reaches a state in which no useful processing can
be done until some external event occurs, the monitor executes the background job, if possible. The background job
then runs until the foreground job is again ready to execute. The processor then interrupts the background job and
resumes the foreground job.

In effect, the RT-11 foreground/background monitor allows a time-dependent job to run in the foreground while a
time-independent job, such as program development, runs in the background. All RT-11 system programs can run

as the background job in a FB system. Thus, you can run FORTRAN, BASIC, MACRO, etc. in the background while
the foreground is collecting, storing, and analyzing data. In addition, the FB monitor gives you the ability to set
timer routines, suspend and resume FB jobs, and send data and messages between the two jobs. The FB monitor is
most often used for laboratory work, data acquisition, and real-time applications.

You can link most of the programs you write for an RT-11 system to run as foreground jobs. There are a few coding
restrictions, which are explained in the R7-11 Advanced Programmer’s Guide. A foreground program has access to
all of the features available to the background job (opening and closing files, reading and writing data, etc.).

2.3 RT-11 EXTENDED MEMORY MONITOR
The extended memory monitor (XM) is an extension of the foreground/background (FB) environment. Generally,
references in this manual to FB operation also apply to XM operation. The single-job monitor does not support
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extended memory. The XM monitor permits either foreground or background jobs to extend their effective logical
program space beyond the 32K word restriction imposed by the 16-bit address word of the PDP-11 processors.

The XM monitor manages extended memory space as a system resource and dynamically allocates it as you request.
A program can map selected portions of its addressing space into extended memory by means of a set of programmed
requests. A detailed description of extended memory and how to use it appears in the RT-11 Advanced Programmer’s
Guide.

2.4 FACILITIES AVAILABLE ONLY IN RT-11 FB
Some features available to you as a FB user include:

1. Mark time. The MRKT programmed request allows your program to set clock timers for specified amounts
of time. When the timer runs out, the system enters the routine that you specify. You can enter as many
mark time requests as you need, providing that you reserve system queue space. The mark time teature is
available to SJ monitor users as a SYSGEN option.

2. Timed wait. The .TWAIT programmed request allows your program to “sleep’ until a period of time that
you specify elapses. A foreground program, for example, may need to act on sample data and write it to
mass storage once every few minutes. While the foreground program is idle, the background program can
run.

3. Send data, receive data. The .SDAT and .RCVD programmed requests permit the foreground and back-
ground programs to communicate with each other. The send and receive data functions let one program
send messages or data of variable size blocks to the other program. For example, you can transfer data
directly from a foreground collection program to a background analysis program.

4. Channel copy. The .CHCOPY programmed request allows two programs to share the same data file.

(9]

6. Protect. The .PROTECT programmed request lets you protect the vectors that one program uses from inter-
ference by another program.
7. Channel status. The .CSTAT programmed request returns status data about an open channel.

You can learn more about these programmed requests and how to use them in Chapter 2 of the RT-11 Advanced
Programmer’s Guide.

2.5 FACILITIES AVAILABLE ONLY IN RT-11 XM

An optional extension of the FB environment is the extended memory monitor (XM), which permits you to extend
the logical address space for either foreground or background jobs. Some features available to you only when you use
the XM monitor are:

1. Create a region. The .CRRG programmed request allows you to allocate a region in extended memory for the

current program.

2. Eliminate a region. The .ELRG programmed request eliminates an extended memory region and returns it to

the free list so it can be used by other programs.

3. Create an address window. The .CRAW programmed request unmaps and eliminates conflicting address
windows, creates new windows to address extended memory, and maps new windows to the regions you
specify. It directs the monitor to give the program a window into the region it has created. This request
allows the program to access the physical memory as if it were local to the program.

. Eliminate an address window. The .ELAW programmed request unmaps and eliminates address windows.

. Map. The .MAP programmed request lets you map and remap windows.

. Status. The .GMCX programmed request returns status data about window mapping.

. Unmap. The .UNMAP programmed request lets you unmap a window.

NN s

You can learn more about these programmed requests and how to use them in Chapter 3 of the RT-11 Advanced
Programmer’s Guide.

. Device. The .DEVICE programmed request allows you to turn off specific devices upon program termination.’




PART II
SYSTEM COMMUNICATION

The monitor is the center of RT-11 system communications; it provides access to system and user programs, performs
input and output functions, and enables control of background and foreground jobs.

You communicate with the monitor through programmed requests and keyboard commands. You can use the key-
board commands (described in Chapter 4) to load and run programs, start or restart programs at specific addresses,
modify the contents of memory, and assign and deassign alternate device names, to name only a few of the func-

tions.

Programmed requests (described in detail in Chapter 2 of the R7-11 Advanced Programmer’s Guide) are source pro-
gram instructions that request the monitor to perform monitor services. These instructions allow assembly language
programs to use the available monitor features. A running program communicates with the monitor through programmed
requests. FORTRAN programs have access to programmed requests through the system subroutine library. Programmed
requests can, for example, manipulate files, perform input and output, and suspend and resume program operations.

The two chapters in this part describe system conventions and contain information that helps you get started with
RT-11. Chapter 4 introduces the keyboard monitor commands, which are your means of controlling the RT-11 sys-

tem.
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CHAPTER 3
SYSTEM CONVENTIONS

This chapter contains information to help you start using the RT-11 system. It describes:

Startup procedure

Data formats

Physical device names

File names and file types
Device structures

Special function keys
Foreground input and output
Monitor type-ahead feature

Before you operate the RT-11 system, you should be familiar with the special character commands, file naming pro-
cedures and other conventions that are standard to the system. These conventions are described in this chapter.

3.1 SYSTEM STARTUP
For information on building the system and loading the monitor, refer to the /ntroduction to RT-11,to the RT-11
System Generation Manual, or to any instructions provided by your DIGITAL representative.

When the system has been built and you load the monitor into memory, the monitor prints one of the following
identification messages on the terminal:

RT-11SJ Vnnx-nnx
RT-11FB Vnnx-nnx
RT-11XM Vnnx-nnx

The message that prints indicates which monitor (SJ, FB, or XM) is loaded; you establish which is to be loaded during
the system build operation.

Vnnx represents the version and release number of the monitor — for example, VO3, for Version 3 (release A). nnx
represents the library submission number and the patch level — for example, 01B, for library number 1 (patch
level B).

As soon as a monitor takes control of the system, it attempts to execute keyboard monitor commands from an in-
direct file called STARTS.COM for the SJ monitor, STARTF.COM for the FB monitor, and STARTX.COM for the
XM monitor. You can place commands in this startup file to perform routine tasks for you, such as assigning logical
device names to physical devices or setting the current date. (Indirect files are discussed in Section 4.3.) If the monitor
does not find the appropriate file, it issues a warning message. The system then prints its prompt (.) indicating that it
is ready to accept commands. You should now write-enable the system device.

To bring up an alternate monitor while nnder control of the one currently running, use the BOOT command described
in Section 4.4 of this manual.

3.2 DATA FORMATS

The RT-11 system stores data in two formats: ASCII and binary. The binary data can be organized in many formats,
including object, memory image, relocatable image, and load image.

31




System Conventions

Files in ASCII format conform to the American National Standard Code for Information Interchange, in which each
character is represented by a 7-bit code. Files in ASCII format include program source files created by the editor
and BASIC, listing and map files created by various system programs, and data files consisting of alphanumeric char-
acters.

Files in binary object format consist of data and PDP-11 machine language code. Object files are the files the assembler

or FORTRAN compiler outputs; they are used as input to the linker.

The linker can output files in one of three formats: 1) memory image format ((SAV), 2) relocatable image format
(.REL), or 3) load image format (.LDA).

A memory image file (.SAV) is a picture of what memory looks like after you load a program. The file itself requires
the same number of disk blocks as the corresponding number of 256-word memory blocks. A memory image file
does not require relocation, and can run in an SJ environment or as a background program under the FB or XM moni-
tor.

A relocatable image file ((REL) differs from a memory image file. Although the relocatable file is linked as though its
bottom address were 1000, relocation information is included with its memory image. When you call the program
with the FRUN command, the file is relocated as it is loaded into memory. A relocatable image file can runina
foreground environment.

You can produce a load image (.LDA) file for compatibility with the PDP-11 paper tape system. The absolute binary
loader loads this file. You can load and execute load image files in stand-alone environments without relocating them.

There are a number of other types of binary data that different parts of the RT-11 system use in addition to the
more common types listed here.

3.3 PHYSICAL DEVICE NAMES

When you request services from the monitor, it is sometimes necessary to specify a physical peripheral device on
which the service is to be performed. You can reference devices by means of a standard 2-character 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.

In addition to using the fixed names shown in Table 3-1, you can assign logical names to devices. A logical name
takes precedence over a 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 a 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
assign an appropriate default file type. Table 3-2 lists the standard file types used in RT-11.

3.5 DEVICE STRUCTURES
RT-11 devices are categorized according to two characteristics: 1) the device’s physical structure and 2) the device’s
method of processing information. All RT-11 devices are either randomly accessed or sequentially accessed.

Random-access devices allow the system to process blocks of data in random order — that is, independent of the
data’s physical location on the device or its location relative to any other information. All disks and DECtape fall
into this category. Random-access devices are sometimes called block-replaceable devices, because you can manipu-
late (rewrite) individual data blocks without affecting other data blocks on the device.
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Table 3-1 Permanent Device Names

Permanent Name 'I/0 Device
CR: CR11/CM11 Card Reader
CTn: TA11 Cassette (nis O or 1)
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 DK: if DK: is unassigned
DLn: RLO1 Disk (n is an integer in the range 0-3)
DMn: RKO06, RKO7 Disk (n is an integer in the range 0-7) |
DPn: RP02, RPO3 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: RXO01 Diskette (n is an integer in the range 0-3)
DYn: RXO02 Diskette (n is an intéger in the range 0-3) I
EL: Error Logging Handler
LP: Line Printer
MMn: TJU16/TU45 (industry compatible) 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
RF: RF11 Fixed-Head Disk Drive
RKn: RKOS 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: if SY: is unassigned
TT: Console Terminal Keyboard and Printer
33 March 1978
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Table 3-2 Standard File Types

File Type Meaning

.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, pre-
venting other files from using it and consequently becoming unreadable

.BAK Editor backup file

.BAS BASIC source file (BASIC input)

.BAT BATCH command file

.COM Indirect file

.CTL BATCH control file generated by the BATCH compiler

CIT BATCH internal temporary file

.DAT BASIC or FORTRAN data file

.DBL DIBOL source file

.DIF SRCCOM output file

.DIR Directory listing file

.DMP DUMP output file

.FOR FORTRAN 1V source file (FORTRAN input)

.LDA Absolute binary 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)

.MAP Map file (linker output)

.OBJ Relocatable binary file (MACRO or FORTRAN output, linker input, LIBR input
and output)

.REL Foreground job relocatable image (linker output, default for monitor FRUN com-
mand)

SAV Memory image; default for R, RUN, SAVE and GET keyboard monitor commands;
also default for linker output

.SML System MACRO library

.SOU Temporary source file generated by BATCH

.STB Symbol table file in object format containing all the symbols produced during a
link

.SYS System files and handlers
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Sequential-access devices require sequential processing of data; the order in which the system processes the data must
be the same as the physical order of the data. RT-11 devices that are sequential devices are magtape, cassette, paper
tape reader and punch, card reader, line printer, terminal, and the null device.

File-structured devices are those devices that allow the system to store data under assigned file names. RT-11 devices
that are file-structured include all disk, DECtape, magtape, and cassette devices. Non-file-structured devices, however,
contain a single logical collection of data. These devices, including the line printer, card reader, terminal, and paper
tape reader and punch, are generally used for reading and listing information.

File-structured devices that have a standard RT-11 directory at the beginning are RT-11 directory-structured devices.
A device directory consists of a series of directory segments that contain the names and lengths of the files on that
device. The system updates the directory each time a program moves, adds, or deletes a file on the device. The RT-11
Software Support Manual contains a more detailed explanation of a device directory. RT-11 directory-structured
devices include all disks and DECtape. Non-RT-11 directory-structured devices are file-structured devices that do not
have the standard RT-11 directory structure. For example, some devices, such as magtape and cassette, store directory-
type information at the beginning of each file, but the system must read the device sequentially to obtain all informa-
tion about all files.

The RT-11 Software Support Manual explains methods of interfacing a device with a user-defined directory structure
to the RT-11 system.

Table 3-3 shows the relationships among devices, access methods, and structures.

Table 3-3 Device Structures

Non-
RT-11 RT-11
Random- | Sequential- | File- Non-file- directory- directory-
Device Access Access Structured | Structured | Structured | Structured
Disk X X X
DECtape X X X
Magtape X X X
Cassette X X X
Paper tape X X
Card reader X X
Line printer X X
Terminal X X

3.6 SPECIAL FUNCTION KEYS
Special function keys and keyboard commands let you communicate with the RT-11 monitor to allocate system re-
sources, manipulate memory images, start programs, and use foreground/background services.

The special functions of certain terminal keys you need for communication with the keyboard monitor are explained
in Table 3-4. In the FB system, the keyboard monitor runs as a background job when no other background job is
running.

Enter CTRL commands by holding the CTRL key down while typing the appropriate letter.

3.7 FOREGROUND/BACKGROUND TERMINAL I/O

Console input and output under FB are independent functions; therefore, you can type input to one job while another
job prints output. You may be in the process of typing input to one job when the system is ready to print output from
the other job on the terminal. In this case, the job that is ready to print interrupts you and prints the message on the
terminal; the system does not redirect input control to this job, however, unless you type a CTRL/B or CTRL/F. If
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Table 3-4 Special Function Keys

Key Function

CTRL/A CTRL/A is valid only after you type the monitor GT ON command and use the

display. CTRL/A, a command that does not echo on the terminal, pages output

if you use it after a CTRL/S. The system permits console output to resume until
the screen is completely filled again; text currently displayed scrolls upward off

the screen. CTRL/A has no special meaning if GT ON is not in effect.

CTRL/B CTRL/B causes the system to direct all keyboard input to the background job.
The FB monitor echoes B> on the terminal. The system takes at least one line
of output from the background job. The foreground job, however, has priority,
so the system returns control to the foreground job when it has output. CTRL/B
directs all typed input to the background job until a CTRL/F redirects input to
the foreground job. CTRL/B has no special meaning when used under a single-
job monitor or when a SET TT NOFB command is in effect.

CTRL/C CTRL/C terminates program execution and returns control to the keyboard
monitor. CTRL/C echoes™C on the terminal. You must type two CTRL/Cs to
terminate execution unless the program to be terminated is waiting for terminal
input or is using the TT handler for input. In these cases, one CTRL/C is suffi-
cient to terminate execution. Under the FB monitor, the job that is currently
receiving input is the job that is stopped (determined by the most recently typed
command, CTRL/F or CTRL/B). To ensure that the command is directed to the
proper job, type CTRL/B or CTRL/F before typing CTRL/C.

CTRL/E The CTRL/E command causes all terminal output to appear on both the display
screen and the console terminal simultaneously. CTRL/E is valid after you type
the monitor GT ON command and use the display. The command does not echo
on the terminal. A second CTRL/E disables console terminal output. CTRL/E
has no special meaning if GT ON is not in effect.

CTRL/F CTRL/F causes the system to direct all keyboard input to the foreground job
and take all output from the foreground job. The FB monitor echoes F> on
the terminal unless output is already coming from the foreground job. If no
foreground job exists, the monitor prints an error message and directs control
to the background job. Otherwise, control remains with the foreground job
until redirected to the background job (with CTRL/B) or until the foreground
job terminates. CTRL/F has no special meaning when used under a single-job
monitor, or when a SET TT NOFB command is in effect.

CTRL/O CTRL/O causes RT-11 to suppress teleprinter output while continuing pro-
gram execution. CTRL/O echoes O on the terminal. RT-11 reenables teleprinter
output when one of the following occurs:

1. You type second a CTRL/O.

2. You return control to the monitor by typing CTRL/C or by issuing the .EXIT
request.

3. The running program issues a .RCTRLO programmed request (see Chap-
ter 2 of the RT-11 Advanced Programmer’s Guide). RT-11 system programs
reset CTRL/O to the echoing state each time you enter a new command
string.

(Continued on next page)
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Table 3-4 (Cont.) Special Function Keys

Key Function

CTRL/Q CTRL/Q resumes printing characters on the terminal from the point printing
previously stopped because of a CTRL/S. CTRL/Q does not echo and has no
special meaning under the FB monitor if a SET TT NOPAGE command is in
effect.

CTRL/S CTRL/S temporarily suspends output to the terminal until you type a CTRL/Q.
CTRL/S does not echo. Under the FB monitor, CTRL/S is not intercepted by
the monitor if TT NOPAGE is in effect.

CTRL/U CTRL/U deletes the current input line and echoes as “U followed by a car-
riage return at the terminal. (The current line is defined as all characters back
to, but not including, the most recent line feed, CTRL/C, or CTRL/Z.)

CTRL/Z CTRL/Z terminates input when used with the terminal device handler (TT).
It echoes " Z on the terminal. The CTRL/Z itself does not appear in the input
buffer. If TT is not being used, CTRL/Z has no special meaning.

DELETE DELETE deletes the last character from the current line and echoes a back-
or slash plus the character deleted. Each succeeding DELETE deletes and echoes
RUBOUT another character. The system prints an enclosing backslash when you type a

key other than DELETE. This erasure is performed from right to left up to

the beginning of the current line. If you are using a video display terminal,
DELETE deletes characters with a backspace, space, backspace sequence. Your
corrections appear on the screen; RUBOUT does not enclose them with back-
slash characters.

you type input to one job while the other has output control, the system suppresses the echo of the input until the
job accepting input gains output control; at this point, all accumulated input echoes.

If the foreground job and background job are ready to print output at the same time, the foreground job has priority.
The system prints output from the foreground job until it encounters a line feed. At that point, output from the
background job prints until a line feed is encountered, and so forth.

When the foreground job terminates, control reverts automatically to the background job.

3.8 TYPE-AHEAD FEATURE
The monitor has a type-ahead feature that lets you enter terminal input while a program is executing. For example:

+DIRECTORY/ZFRINTER
DATE

While the first command line is executing, you can type the second line. The system stores this terminal input in a
buffer and uses it when the system completes the first operation.

If you type a single CTRL/C while the system is in this mode, the system puts CTRL/C into the buffer. The program
currently executing exits when you make a terminal input request. Typing a double CTRL/C returns control to the
monitor immediately.




System Conventions

If type-ahead input exceeds the input butter capacity (usually 80 characters), the terminal bell rings and the system
accepts no characters until a program uses part of the type-ahead buffer, or until you delete characters. No input is

lost. Type-ahead is particularly useful when you specify multiple command lines to system programs. If you
terminate a job by typing two CTRL/Cs, the system discards any unprocessed type-ahead.

If you use type-ahead with EDIT or BASIC, the system does not echo characters on the terminal but stores them in
the buffer until the system processes a new command. The program echoes the characters only when it actually uses
them.
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CHAPTER 4
INTERACTIVE COMMANDS

Keyboard commands allow you to communicate with the RT-11 system. You enter keyboard commands at the termi-
nal and the operating system immediately acknowledges and acts upon these requests.

4.1 COMMAND SYNTAX

This section describes the syntax conventions this manual uses to discuss the monitor command language. The Preface
to this manual contains a more detailed list of the symbolic conventions used throughout the manual. You should
familiarize yourself with the symbols and their meanings before you continue reading this chapter.

The system accepts commands in two ways: as a complete string containing all the information necessary to execute
a command, or as a partial string. In the latter case, the system prompts you to supply the rest of the information.
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. . .]
PROMPT1? input-filespec[/option. . .]
PROMPT?2? output-filespec[/option. . .]
where
COMMAND is the command name.
option represents a command qualifier that specifies the exact action to be taken. Any option

you supply here applies to the entire command string.

input-filespec represents the file on which the action is to be taken.

Joption represents a file qualifier that specifies more detailed information about that particular
file.

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.

This manual provides a graphic illustration to clarify the syntax for each of the keyboard monitor commands. See
Figure 4-1 for an illustration of a typical command. The illustrations provide a ready-reference list of the options that
the commands accept, as well as information that makes the commands easier to use. The following list describes the
conventions that are used in the illustrations.
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. Capital letters represent command names or options, which you must type as shown. (Abbreviations are

discussed later in Section 4.1.)

. 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.

. Square brackets [] enclose optional choices; 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, if an option is set off from the others by blank lines (see
/BOOT and /DEVICE in Figure 4-1), you cannot combine that option with any other option in the list.

. Braces { } enclose options that are mutually exclusive. You can choose only one option from a group of

options that appear in braces.

. It is conventional to place command options (those qualifiers that apply to the entire command line) imme-

diately 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 illustration for each command shows which options are file qualifiers,
and whether they must follow input or output file specifications.

. A line such as [NO] QUERY represents two mutually exclusive options: QUERY and NOQUERY.
. Underlining indicates default options.

copPy

[ /BOOT ] input-filespecs | (/DOS[/OWNER: [nnn,nnn] ] output-filespec | (/ALLOCATE :size
‘/lNTERCHANGE )/pos
/DEVICE I/POSITION:n I/lNTERCHANGE[:size] ‘

/TOPS /POSITION:n
/ASCII
{ /BINARY

/IMAGE
/CONCATENATE
/EXCLUDE
/IGNORE

/[NO] LOG
/NEWFILES
/PACKED
/PREDELETE
/[NO] QUERY
/[NO] REPLACE
/SETDATE
/SLOWLY

| /SYSTEM By

Figure 4-1 Sample Command Syntax uustration

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.
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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:

OXLITEST.LST
You can omit the device name:
TEST.LST
In this case, the system assumes that the file is stored on device DK:.
If you want to specify several files on the same device, you can use a technique called factoring:
DTOLCTEST L.STy TESTALLETyTESTR.LST)
The command shown above has the same meaning and is easier to use than the next command.
DTOYTESTLOSTyDTOITESTALST»DOTOITESTR.LST
When you use factoring, as the example above shows, the device outside the parentheses applies to each file specifica-
tion inside the parentheses. Without factoring, the system interprets each file specification to be DK:filespec unless
you explicitly specify 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 monitor uses the following algorithm to interpret command lines that require
factoring.
Format of the command line you type:
DI TI(T3D3T4D4...Tn)T2 D2
Format of the command line after the monitor performs the factoring:
Dl TIT3T2 D3 TIT4T2 D4...TITnT2 D2
In the skeleton examples shown above, the symbols have the following meaning:
D  represents a delimiter.
D1 is one of the following delimiters:
comma
space
beginning of line
D2 s one of the following delimiters:
comma
space

slash
end of line
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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:
COPY DXSFILCLy2y3) . 8YS/8YSTEM RK1
Resulting command line (after factoring):
COFY DXIFILL.BYSyDXIFILZ2.8YSyDXIFIL3.8YS/6YSTEM RKLS
RT-11 does not permit complex factoring of the form:
(argument 1) T (argument 2)
In this type of line, T represents T2 to argument 1 and T1 to argument 2.

For example, the following line shows an illegal use of factoring:

(DX DY SFTLE  (MACY ORI

NOTE
There is a restriction on the use of factoring in a command
line. 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.

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 specification,
and the PRINT command assumes .LST. Some commands (such as COPY) do not assume a particular file type. If you
need to specify a file with no file type in a command 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 commands. If the command string does not
fit on one line of your terminal, use the hyphen (-), followed by a carriage return, as a continuation character and

break the string into smaller sections. Use a carriage return to terminate the command string.

Some of the command and file qualifiers are mutually exclusive options. You should avoid using a combination of
options that gives contradictory instructions to the system. For example:

«DELETE/ZQUERY/NOQUERY TEST.LST
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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 representation of the com-
mand syntax.

The keyboard monitor commands are all English-language words. This feature makes the commands easier for you to
understand and use. However, it can become tedious to type words like CROSSREFERENCE and ALLOCATE fre-
quently. You can use as abbreviations the minimum number of characters that are needed to make the command or
option unique. Table B-1 in Appendix B lists the minimum abbreviations for the commands and options.

An easy way to abbreviate a command or qualifier, 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

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:

COFY/CONCATENATE
From?

You should enter the input file specification and a carriage return:
ODX1IC(TESTLET» TESTALLET)
The system prompts you for an output file specification:
To 7
You should enter the output file specification and a carriage return:
DX2ITESTJLST
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 carriage return, the prompt prints again. You can combine the normal form of a command

with the prompting form, as this example shows.

+ COFY ARC.LST
To 7 DEF JLST
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The system always prompts you for information if any required part of the command is missing. You can also u
enter just an option in response to a prompt. The two following examples are equivalent.

L COFY
From 7 X« MAC/NOLOG

. COFY

From 7 /NOLQG
From 7 ¥« MAC
To 7 X+ BAK
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4.2 WILDCARDS
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 contents of the wild field and selects all the files that match the remaining fields.
An asterisk (*) can replace a file name:
. MAC
The system selects all files on device DK: that have a MAC file type, regardless of their name.
An asterisk (*) can replace a file type:
TEST .+ X
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:
XX
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 . 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, AYYB, etc. would be selected.

The percent symbol (%) is always considered an embedded wildcard. It can replace a single character in the input
file name or file type.

AZE «MAC

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

Accepts Wildcards in Input Accepts Wildcards in Output
Command File Specification File Specification
COPY X X
DELETE X
DIRECTORY X
HELP X
PRINT X
RENAME X - X
TYPE X

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

Input Output
Command Default Default
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:
+COPY/NOQUERY MYFROG DX1¢

The system interprets this command to mean:

+COPY/NOQUERY DKIMYFROG.X DX13X.X

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 following command:
+ DIRECTORY
The system interprets this command to mean:

+NIRECTORY DK3X.X
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To list on the printer all the files on device DK: that have a .LST file type, use this command:
LJFRINT DK$

THe system interprets this command to mean:

+FRINT DKIX.LST

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

JDNELETE/NOQUERY  MYFROG

The system interprets this to mean:

JIELETE/NOQUERY DKIMYFROG. X

You can use the SET WILDCARDS EXPLICIT command (described in Section 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 for tasks that require a sig-
nificant 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 capabilities of BATCH, they are easier to use, use the same com-
mands 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 FORTRAN source files:

DATE
TIME
COFY X.FOR %.RAK

Control returns to the monitor at the console terminal after this indirect file executes.

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, structure your input to conform to the Command String Interpreter syntax described in Chap-
ter 6. The following file starts the directory system utility program and lists the directory of two devices on the line
printer.

R DIR
LFI=CTOI/Ct3
LPI=DNT1:/C:3
~C

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 CTRL/C that consists of two separate characters: a circumflex (uparrow)
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followed by a C. This sequence represents CTRL/C in indirect files because the two-character sequence is easier to read

if you list the contents of the indirect file with the PRINT or TYPE command. This two-character sequence terminates u
the directory program so that control returns to the monitor when the indirect file finishes executing. Otherwise, the

directory program would be left waiting for input from the console terminal when the indirect file finishes executing.

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

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 requests confirmation from you before it deletes a file. There are three ways to control interaction
with the executing command. 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. A second procedure is
suitable for a command like INITIALIZE, which has only one confirmation query. INITIALIZE can accept your
response from within the indirect file. Place the Y response on a separate line in the indirect file, as the following
example shows.

INITIALIZEZDOS DTt

* v
A third method of interacting applies to a command like DELETE. This command can have a variable number of con-
firmation 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 in-
direct file cannot operate unattended.

There is yet another way to deal with commands that require a response from you. Both the INITIALIZE and LINK
commands have options that prompt you for data. This section describes two methods of responding to these prompts,
when 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:

INITIALIZE/NOQUERY/VOLUMETID T
TAFES
FAYROIL L

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

INITIALIZE/NOQUERY/ZVOLUMEID [T
o-\C

The ~C informs the system that the responses are to be entered at the terminal. 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. '

LINK/TRANSFER MYFROG QDT
Q.onTt

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

LINK/TRANSFER MYFROGyONT '
“~ ! u
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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 methods. The following indirect file links an
overlaid program consisting of a root module and four overlay modules that reside in two overlay segments.

LINK/ZFROMFT ROOT
OVRL/70%1
OVR2/70%1
OVR3/0:2
OVR4/032/7/

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:

LINK/FROMFT ROOT
OVR1/0%1
~C

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

Note that INITIALIZE and LINK are the only two commands that accept the ~C in an indirect file and permit you I
to enter information at the terminal.

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 FIL1sFIL2yFILZyFILAFILSYFILSG
FIL7sFIL8//

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

LINK/ZFROMFT FIL1yFIL2yFIL3yFILAyFILGFILSG
~C

Execution of the indirect file pauses until you enter the remaining module names. Remember to follow the last name
by 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. Begin a comment with an exclamation point (!). The system ignores
any characters it finds between the exclamation point and the end of the current line. The following example shows
an indirect file that contains comments.

PINDIRECT  FILE

DATE PFRINT DATE

TIME VFRINT TIME

RENAME X MAC  X.RAK  TSAVE JMAC FILES
@BFROCES 'CALL ANOTHER INDIRECT FILE
DIRECTORY HLIST DIRECTORY OF DKS
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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.

To execute an indirect file, specify a command string according to the following 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:

L@INDCT

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

COELETE/ZNOQUERY @INDCT!COMMENTS

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:

X . BAK

This is the command that will actually execute:

DELETE/NOQUERY X.RAK

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:

R FIF

DXL 3K k=DXO X%
X0t x.MAC/I

~C

FRINT DXOIX,L8T

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 monitor commands
in an indirect file. This way the monitor gets control after each operation and can abort the indirect file as soon as it
detects an error. A better way to perform the same operations as the indirect file shown above is as follows:
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I COPY DXOtX.k DX1IX.X
DELETE DXO!Xx.MAC
FRINT DXO(Xx.LST

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.

NOTE
MACRO assembly errors do not cause an indirect file to
stop executing unless you use the SET ERROR WARNING
command.

Normally, as each line of an indirect file executes, it echoes on the console terminal so that you can observe the prog-
ress of the job. However, you can use the SET TT QUIET command, described in Section 4.4, to suppress this print-
out. In this case, only the prompting messages, if any, print. You can stop execution of an indirect file at any time
m by typing two CTRL/C characters. 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 exe-
cute a MACRO program, read Section 2.4.15 of the RT-11 Advanced Programmer’s Guide to learn about certain re-
strictions 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. The following example shows two-level nesting. Assume a programmer types this com-
mand at the console terminal in response to the monitor’s prompt:

@FIRST

m The file FIRST.COM contains these lines:
NATE
TIME
COFY X.MAC X.ERBAK
ESECOND
FRINT C
DIRECTORY/FRINTER DK?3
m DELETE/NOQUERY X.MAC

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

MACRO/CROSSREFERENCE A+R+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.

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. You can modify these files to perform standard system configurations for you. Since many of the system
parameters are reset by a bootstrap operation (see the SET command, Section 4.4), you should use the startup in-
direct 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 supports hardware tabs, add the SET TT: SCOPE and SET TT: TAB commands to
m the file STARTF.COM. You could also include a SET TT: QUIET command at the beginning of STARTF.COM and

¢
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a SET TT: NOQUIET command at the end to suppress extra type-out at bootstrap time. If you have a list of com-
mands that you need to execute regardless of the monitor you bootstrap, include these commands in a separate in-
direct file, such as COMMON.COM, and invoke this file from all three startup indirect files. The following example
shows a typical STARTF.COM file.

SET  TT: QUIET PTURN OFF TTY FRINTING
SET TT¢ SCOFE
SET TT: TAR

CCOMMON 'FERFORM COMMON OFERATIONS
SET TT: NOQUIET ITURN 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 monitor 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, SUSPEND, and
RESUME. These are not legal for the SJ monitor because they apply to foreground programs.

Any reference to the background program applies as well to the program running under the SJ monitor. Any refer-
ence to FB operation also applies to the XM operation.

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 recommended action you should take. The error message
also indicates which system utility program detected the error. This is for your information only and requires no
action.
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The APL command invokes the APL interpreter.

APL

APL has its own command language. Therefore, the APL command accepts no options and no file specifications.




FASSIGN Interactive Commands

The ASSIGN command associates the logical name you specify with a physical 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. Table 3-1 contains a list of these names. The term logical-device-name represents an alpha-
numeric name, from one to three characters long, that you assign to a particular device. Note that you should not use
spaces or tabs in the logical device name. If you omit the physical device name, the system prompts you with Physical
device name?. If you omit the logical device name, the system prompts you with Logical device name?.

The ASSIGN command can simplify programming. When you write a program, 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 as-
sign those logical names to the actual 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
redirect input and output to an available device.

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.

If you are running under the foreground/background monitor (FB), FB is not allowed as a logical device name. How-
ever, it is valid under the single-job monitor. Note that the following names are always illegal logical device names: BA,
FG, and EL.

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

+ASSTIGN L QUT?

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

The following command redirects printer output to the terminal.
cABSTIGN TT L2

The command shown above illustrates how you can run a program that specifically referencevaP: without using a
line printer.

The next command redefines the default file device.
+ASHTIGN RK1: 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:.

+ABSIGN DX1: DK

Use the SHOW DEVICES command to display logical device name assignments on the terminal.
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The B (Base) command sets a relocation base. To obtain the address of the location to be referenced, the system adds
this relocation base to the address you specify in a subsequent Examine or Deposit command.

B[ address)

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.

Use the Base command when using the Examine and Deposit commands to reference linked modules. (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 relocatable 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.

oR

The next two commands both set the base to 1000.

+R 1000
+B 1001
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The BASIC command invokes the BASIC language interpreter.

BASIC

BASIC has its own command language. Therefore, the BASIC command accepts no options and no file specifications.

4-16



Interactive Commands 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 controlling the system.

BOOT filespec

In the command syntax illustrated above, filespec represents the device or monitor file to be bootstrapped. If you
omit the filespec, the system prompts you with Device or file?. The BOOT command can perform either of two opera-
tions: 1) a hardware bootstrap of a specific device, or 2) a direct bootstrap of a particular monitor file that does not
affect the bootstrap blocks on the device.

To perform a hardware bootstrap, specify only a device name in the command line. The following devices are legal
for this operation: DTO:, RKO:-RK7:, RF:, SY:, DK:, DP0:-DP7:, DX0:-DX1:, DM0:-DM7:, and DS0:-DS7:. The
hardware bootstrap operation gives control of the system to the particular monitor whose bootstrap is written on
the device. (You can change this monitor by using the COPY/BOOT command.) This example bootstraps the smgle-
job monitor, RKMNSJ, whose bootstrap information is written on device DK:.

+BOOT DK?
RT-118J V03-01

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. Note that the first two characters of the
physical device name and the monitor file name must be the same, as in the following example.

+ROOT DXOIDXMNS.J

RT-118J V03-01
/

You can use the BOOT command to alternate between the singlejob 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,
can lose a few seconds during a reboot. The next example bootstraps the foreground/background monitor on device
SY:, which is currently RKO:.

+ROOT RKMNFR
RT-11FR V03-01

The system recognizes only the RT-11 standard monitor names. You cannot, therefore, bootstrap a monitor file
that has been given a non-standard name.
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The CLOSE command 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 particularly use-
ful after you type a CTRL/C to abort a background job. You can also use it after an unexpected program termination.
The CLOSE command preserves 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 pro-
grammed request). Because CTRL/C or .EXIT resets channel definitions, the CLOSE command has no effect on chan-

nels it does not recognize.

The following example shows how the CLOSE command makes temporary files permanent.

+R FROG

~C~C
+CLOSE
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The COMPILE command invokes one or more language processors to assemble or compile the files you specify.

COMPILE[  /LIST[:filespec] [/ALLOCATE:size] "] (SP) fitespecs [ /LIBRARY
/INO] OBJECT [:filespec] [/ALLOCATE :size] /PASS:1

 /DIBOL
[ /ALPHABETIZE 7 )
/CROSSREFERENCE
/[NO] LINENUMBERS
/ONDEBUG
| /INO]WARNINGS
/FORTRAN
[ /CODE:type
/DIAGNOSE
/EXTEND
/HEADER
na
/INO] LINENUMBERS
< /ONDEBUG >
/[NO] OPTIMIZE [:type]
/RECORD:length
/SHOW/:value]
/STATISTICS
/INO] SWAP
JUNITS:n
/INO] VECTORS
_/WARNINGS _
/MACRO
/CROSSREFERENCE [:typel...:type] ]
/DISABLE:value]...:value]
/ENABLE:valuel...:value]
__ |_/INOISHOW:value J

In the command line shown above, filespecs represents one or more files to be included in the compile or assembly.
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. 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, separate the files by plus (+) signs in the com-
mand 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 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 com-
mand string.

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

There are several ways to establish which language processor the COMPILE command invokes. One way is to specify
a language-name option, such as /MACRO, which invokes the MACRO assembler. Another way is to omit the
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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.MAC, for example, invokes the
MACRO assembler. A third way to establish the language processor is to 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 AMAC 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 con-
figuration. The argument, type, represents a three-letter abbreviation for the type of code to produce. The legal values
are the following: EAE, EIS, FIS, and THR. See Section 1.1.1 of the RT-11/RSTS/E FORTRAN IV User’s Guide

for a complete description of the types of code and their functions.

/CROSSREFERENCE] :type] . .. :type] ] — 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 in-
dicates which sections of the cross-reference listing the assembler should include. Table 4-10 summarizes the valid
arguments and their meaning.

/DIAGNOSE — Use the 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 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:value[ . .. :value] — Use this option with MACRO to specify a DSABL directive. Table 4-11 summarizes
the arguments and their meaning. See Section 6.2 of the PDP-11 MACRO Language Reference Manual for a descrip-
tion of the directive and a list of all legal values.

[ENABLE:value] . . . :value] — Use this option with MACRO to specify an .ENABL directive. Table 4-11 summarizes
the arguments and their meaning. See Section 6.2 of the PDP-11 MACRO Language Reference Manual for a descrip-
tion 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.
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/HEADER — Use this option with FORTRAN to include in the printout a list of options that are currently in effect.

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

JLIBRARY — Use this option with MACRO to identify the file the option qualifies as a macro library file; use it only
after a macro 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 references (made with the
MCALL directive) from MACRO programs. In the example below, the two files A.FOR and B.FOR are compiled
together, producing B.OBJ and B.LST. The MACRO assembler assembles C.MAC, satisfying .MCALL references from
MYLIB.MAC and SYSMAC.SML. It produces C.OBJ and C.LST.

JCOMPILE A+R/LLIST/0RJECTyMYLIB/LIBRARY+C .MAC/L.IST/0BJECT

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

/NOLINENUMBERS — Use this option with DIBOL or FORTRAN to suppress the generation of internal sequence
numbers in the executable program. This produces a smaller program and optimizes execution speed. Use this option
to compile only those programs that are already debugged; otherwise the DIBOL or FORTRAN error messages are
difficult to interpret.

[LIST[:filespec] — You must specify this option to produoe a compilation or assembly listing. The /LIST option has
different meanings depending on where you put it in the command line.

If you specify /LIST without a file specification in the list of options that immediately follows the command name,
thesystem generates a listing that prints on the line printer. If you follow /LIST with a device name, the system cre-
ates 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.

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

+COMPILE/LISTIRK3?: 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 command, for example, compiles A.FOR and B.FOR together, producing files A.OBJ
and FILE1.0OUT on device DK:.

L COMPILE/FORTRAN/LISTIFILEL.OUT A+R

You cannot use a command line like the next one. In this example, the second listing file would replace the first one
and, therefore, cause an error.

+COMPILE/LISTIFILER A.MACYEB.MAC

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:

+COMFILE/DIROL A+RB/LISTIRK3:
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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.

+ COMFILE/MACRO A/LISTIR
+ COMFILE/MACRO/LISTIR A
Both the commands shown above 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) that they follow
in the command string. For example:

+ COMFILE AJMAC/LIST»R.FOR

This command compiles AMAC, producing A.OBJ and A.LST. It also compiles B.FOR, producing B.OBJ. However,
it does not produce any listing file for the compilation of B.FOR.

/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.

+ COMFILE/FORTRAN A

+ COMFILE/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.

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

+ COMFILE/ORJECTIRKLI! AJMAC»R.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.

+ COMPILE/DIROL A+R/LIST/0RJECT

/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 does not produce C.OBJ.

+COMFILE AJFOR+R.FOR/LIST»C.DRL/NOORJECT/ZLIST

/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. 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.
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JOPTIMIZE[ :type] — Use this option with FORTRAN to enable certain options that optimize object code for
various conditions. The argument, type, represents the threeletter code for the type of optimization to enable.
Table 4-4 summarizes the codes and their meanings.

/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 dis-
able. Table 4-4 summarizes the codes and their meanings.

[PASS:1 — Use this option with MACRO 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 definitions, since 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.

+ COMFILE/MACRO FREFIX/FASS!1+FROGL/LIST/0RJECT

/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 listing format. The argument, value, repre-
sents a code that indicates which listings the compiler is to produce. Table 4-5 summarizes the codes and their
meanings.

Use this option with MACRO to specify any MACRO .LIST directive. Table 4-12 summarizes the valid arguments
and their meanings. Section 6.1.1 of 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 meanings. Section 6.1.1 of the PDP-11 MACRO Language Reference Manual explains
how to use these directives.

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

J/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.

/NOSWAP — 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 Library calls (see Chapter
4 of the RT-11 Advanced Programmer’s Guide). If the program frequently updates or creates a large number of different
files, making the USR resident can improve program execution. However, the penalty for making the USR resident is 2K
words of memory.

JUNITS:n — Use this option with FORTRAN to override the detault number of logical units (6) to be open at one
time. The maximum value you can specify for n is 16.

J/VECTORS — This option directs FORTRAN to use tables to access multidimensional arrays. This is the default mode
of operation.

/NOVECTORS — This option directs FORTRAN to use multiplication operations to access multidimensional arrays.

/WARNINGS - Use this option to include warning messages in DIBOL or FORTRAN compiler diagnostic error mes-
sages. 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 messages during compilation. These messages are
for your information 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.

copy[ /BoOT ] input-filespecs [ /DOS[/OWNER: [nnn,nnn] ] output-filespec [(/ALLOCATE :size
‘/INTERCHANGE /DOS }
/DEVICE I/POSITION:n I/INTERCHANGE[:size] ‘

/TOPS /POSITION:n
/ASCH
/BINARY

/IMAGE
/CONCATENATE
/EXCLUDE
/\GNORE

/[NO] LOG
INEWFILES
/PACKED
/PREDELETE
/INO] QUERY
/[NO] REPLACE
I/SETDATE
/SLOWLY

| /SYSTEM N

The COPY command transfers:

® One file to another file

® A number of files to a single file by concatenation
® One device to another device

® A bootstrap to a device.

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. Output-
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. In this case, you can also omit the /CONCATENATE option, as the follow-
ing example shows.

+COFY A.FOR+ER.FOR C.FOR
This command combines DK:A.FOR with DK:B.FOR and stores the results in DK:C.FOR.
You can use wildcards in the input or output file specification of the command. However, the output file specifica-
tion cannot contain embedded wildcards. Note that for all operations except CONCATENATE, if you use a wild-

card in the input file specification, the corresponding output file name or file type must be a *. This example uses
wildcards correctly:

+COFY AZR.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 information. The
COPY command prompts are: From? for the input file specification and To? for the output file specification.
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The system has a special way of handling system (.SYS) files and files that cover bad blocks (.BAD files). So that
you do not copy system files by accident when you use a wildcard in the file specification, the system requires you
to use the /SYSTEM option when you need to copy system files. 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 otherwise manipulate these files.

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

JALLOCATE:size — Use this option after the output file specification to reserve space on the device for the out-
put 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 copies files in ASCII mode, ignoring nulls and rubout characters. It 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 program from DXO0: to DX1:, giving it a new name, and reserves 50 blocks of space for it.

+COFY/ASCII DOXOIMATRIX.FOR DIX1:TEST.FOR/ALLOCATE:SO

/BINARY — Use this option to copy tormatted binary files. These include .OBJ files produced by the assembler
or the FORTRAN compiler, and .LDA files produced by the linker. The system verifies checksums and prints a
warning if a checksum error occurs. If this happens, the copy operation does not complete. Note that you cannot
copy library files with the /BINARY option because of a checksum error. Copy them in image mode. The follow-
ing command copies a binary file from DK: to a diskette.

LCOFY/RINARY ANALYZ.O0RJ DX13IX.X

/BOOT — This option copies bootstrap information from a monitor file to blocks 0 and 2 through 5 of a random
access device. This permits you to use that device as a system device. Note that you cannot combine /BOOT with
any other option. Before you use the /BOOT option, make sure that the appropriate monitor file is already stored
on the disk. To create a bootable system diskette, for example, you could use the foreground/background file
called DXMNFB.SYS. If you copy the monitor file onto the diskette from another device, be careful not to rename
it. The COPY/BOOT operation recognizes only standard RT-11 monitor file names. You can use a procedure similar
to the following to create a system device:

1. Initialize the disk. Use the monitor INITIALIZE command to do this.
2. Copy files onto the disk. Use the COPY/SYSTEM command for this step.
3. Use COPY/BOOT to write the monitor bootstrap onto the disk.

The following example shows how to create a system diskette.
+INITIALIZE DX1:
DX1:/Init are 4ou sure?Y
+COPY/SYSTEM NXOtk.% DXLk, X

Files coried?
DXOINXMNSJ.SYS to DXLINXMNSJ.SYS

nxXoinTt.sys to DX1:0T.8YS
nxXoinx.s8Ys to DX1IDX.5Y86
nDxXo:TT.8YS to DX1:TT.S5YS
DXO:LF.8YS to DX1I:LF.SYS

DXOINIR.SAV to DX1:DIR.S5AV
0DX0 L DUF . SAV to DX1:0DUF.SAV
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X0 tARC . MAC to OX1:ARC.MAC
X0 AAF « MAC to OX1iAAF.MAC

DXo:iCT.8YS to DX1:ICT.SYS
DXOIFIF.S5AV to DX1:FIF.SAV
DXOIMT.E8YS to DX1IMT.SYS
nxXo:MM.5Y8 to DX1IMM.SYS
LDXO:COME. to OX1:COME.

DXOtOXMNFE.SYS to DX1:DXMNFER.SYS
+COFY/ZROOT DX1:DXMNFR.S5YS DIX1@

J/CONCATENATE — Use this option to combine several input files into a single output file. Remember that wild-
cards are illegal in the output file specification. 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 DXO:.

+COPY/ZCONCATENATE DX1 X, FOR DXOIMERGE .FOR
Files coried?

nxXi:A.FOR to DIXOIMERGE .FOR
DX1:R.FOR to DXO!MERGE.FOR
DX1:C.FOR to DXOIMERGE.FOR

/DEVICE — This option copies block for block the image of one device to another. You cannot combine any
other option with /DEVICE. This option copies one disk to another without changing the file structure or the
location of the files on the device. This is convenient in that the bootstrap blocks also remain unchanged. You
can also copy disks that are not in RT-11 format, as long as they have no bad blocks. If the system encounters

a bad block during the COPY/DEVICE operation, it prints an error message. However, it then 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 correctly.

If one device is smaller than the other, the system copies only as many blocks as the smaller device contains. It is
possible to copy blocks between disk and magtape, even though magtape is not a random access device. The data

is stored on tape formatted in 1K word blocks. There is room for only one disk image on a magtape. The following
command copies an image of DX0: to DX1:.

+COPY/ZDEVICE NX0: NxXi1:
NX1:/Cory are wou sure?y

Respond to the query message by typing Y and a carriage return. Any other response cancels the command and
the COPY operation does not proceed.

/DOS — 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 RKOS5; 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.

+COFRY RKIFROG.BAS/DOS/OWNERIC200,2001 SYIXK.X

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

+COFY DUMF.S5AV DT 2. Xx/008
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J/EXCLUDE — 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 .SAYV files.

+COPY/ZEXCLUDE DXO! (X, 0RJsX.5AV) DX1 X, X

/IGNORE — Use this option to ignore input 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
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
continues. This option is illegal 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 formatted
binary. Note that you cannot reliably transfer memory image files 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:
+COFPY LETTER.TXT DTOIX.X

/INTERCHANGE] :size] — This option transfers data in interchange (proposed ANSI standard) 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, represents the record length in characters. The fol-
lowing command transfers the RT-11 file WAIT.MAC from device DK: to device DXI1: in interchange format,
giving it the name WAIT MA. The record length is set to 128 (decimal) bytes.

+COFY WAIT.MAC DX1IX.X/INTERCHANGE 1128,

J/LOG — This option lists on the terminal the names of the files that were copied 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 system prints
the name of each file and asks you for confirmation before the operation 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.

+COFY DIX131%.5AV DX0i1X.S5AV
Files coried?

DX1:DIR.SAV to NXOIDIR.SAV
X1 :DUF.SAV to DXOIDUF.SAV
DX1:FIF.SAV to DXO!FIF.SAV

/NOLOG — This option prevents a list of the files copied from printing 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 convenient way to back up all new files after a session at the computer.

+COFY/NEWFILES X.X DIX1iX.%
Files coried?

IK:A.FOR to IX1!1A.FOR
DK:E.FOR to DX1:R.FOR
DKIC.FOR to IX1:C.FOR
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JOWNER:[nnn,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 UIC is [1,1]. If you supply a UIC, it becomes the default for all future transfers.

[PACKED — This option copies files in PDP-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.

/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 O (n is interpreted as a decimal
number). Since the 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. fnisO:
The tape rewinds and the system 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 system copies all the appropriate files.

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

3. Ifnis-1:
The system 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 system copies each file. A warning message prints on the terminal if the system
finds another file on the tape with the same name and file type.

2. If n is a positive integer:
The system goes to file sequence number n or to the logical end of tape, 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 specifi-
cation, the tape does not rewind before the system writes each file, and the system does not check for
duplicate file names.

3.Ifnis-1:
The system goes to the logical end of tape 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. The system enters the file you specify at logical end-of-
tape or at the first occurrence of a duplicate file name.

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

1.Ifnis O:

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 specification, the cassette rewinds before each search.
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2. If n is 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 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 system 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 the system follows the procedure outlined in step 2 above.

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

1.IfnisO:
The cassette rewinds and the system writes the file you specify at the logical end-of-tape. The system auto-
matically 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:
The system 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 system 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 system reaches the logical end-
of-tape before it reaches the nth file, it writes the file you specify at the end-of-tape position.

3. If n is a negative integer:
The cassette rewinds, then the system follows the same procedure outlined in step 2 above.

Section 7.2.1 contains more detailed information about operations involving magtape and cassette.

[PREDELETE — This option deletes a file on the output device if you copy a file with the same name to that de-

vice. 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 can be left with no

useable version of the file. Cassette and magtape 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 completely 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 carriage return to initiate execution of a particular operation. The system interprets any other response

as NO and it does not perform the specific operation. The following example copies three of the four .FOR files [ ]
stored on DK: to DX1:.

LOPY/ZQUERY DKSXLGFOR DXL XX
Files coried?

DK:AFOR to DX1!A.FOR Y
DK :E.FOR to DX1:B.FOR 7Y
DK:C.FOR to DX1:C.FOR 7 NO
DK$¢DEMOF1.FOR to DX1:DEMOF1.FOR? Y

/NOQUERY - This option suppresses the confirmation message that the system prints for some operations, such
as COPY/DEVICE. It also suppresses logging of file names if the command line contains a wildcard. You must
explicitly type /LOG to obtain a list of the files copied.
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/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 that duplicate file after the copy opera-
tion successfully 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. Cassette and magtape devices are valid for input files but not for output.

/SETDATE — This option causes the system to put the current date on all files it transfers, unless the current sys-
tem 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.

/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 message 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 DECtape is the only valid input device. You cannot perform this copy opera-
tion 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:.

+CORPY/ZASCTT DTOIMODULE . X/TOFS RKOIX . X
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The D (Deposit) command deposits values in memory beginning at the location you specify.

D address=valuel, . . . value]

In the command syntax illustrated above, address represents an octal address that, when added to the relocation
base value from the Base command (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 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 specify 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 Os at the location you specify 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 com-
mand before START to make the alteration permanent.
The following command deposits Os into locations 300, 302, 304, and 306.
oIV 300=y 9y
The next command sets the base address to 0.
R
The following command deposits 3705 into location 1000.
1 1000=370%
The next command sets the relocation base to 1000.

+B 1000

The last command puts 2503 into location 1500 and 22 into location 1502.

O 500=2503,22
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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 number 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, specify the date in the format described above. You should do this as soon as

you bootstrap the system. 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.

+NATE
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 support as a SYSGEN option.

None of the monitors supports end-of-month date rollover. You must issue the DATE command at the beginning
of each month.
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The DEASSIGN command disassociates a logical device name from a physical device name.

DEASSIGN [ 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 which
it is assigned.

+NEASSIGN INFS

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

+JEASSIGN INF3
PRKMON-F~-Lodgical mame rot found

To disassociate all logical names from physical devices, type the DEASSIGN command without an argument. The
following example disassociates all logical device names (except DK: and SY:) from physical devices.

+DEASSIGN

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

JIEASSIGN DK
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The DELETE command deletes the files you specify.

DELETE [ /DOS ] filespecs
/INTERCHANGE

/EXCLUDE
/LOG
/NEWFILES
/POSITION:n
/INO] QUERY
_/SYSTEM

In the command syntax shown above, filespecs represents the files to be deleted. You can specify up to six files;
separate them by 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 you with Files?.
If you delete a file accidentally, it is possible to recover the file if you act immediately. 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 accident 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 usually do not
need to copy, delete, or otherwise manipulate these files.

Another feature of the DELETE command is that the system always requests confirmation from you before it
actually 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. Remember that the valid devices for
this type of file are disks and DECtape. You cannot combine any other option with /DOS.

J/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. Remember to use /SYSTEM if you need to include
SYS files in the operation.

TTDELETEZEXCLUDE DX0OtXx.S5AV
PRIF-W~No +8YS action

Files deleted!?
OXOtARC.OLLD 7
X0 AAF . OLD »?
X0 :COME. P
ODXOIMERGE QLD 7

=< =<

/INTERCHANGE - Use this option to delete from a diskette a file that is in interchange (proposed ANSI standard)
format. You cannot combine 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 you for confirmation before execution proceeds. Use both /LOG
and /QUERY to invoke logging and querying.
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/NEWFILES — Use this option to delete only the files that have the current system date. This is a convenient
way to remove all the new files that you just created in a session at the computer. The following example deletes
the backup files created today.

JIELETEZNEWFILES OX1 k. RAR
Files deleted?
DX1IMERGE.RAK 7 Y

/POSITION:n — You can use this option when you delete files from cassette. It permits you to direct the tape
operation; you can move the tape and perform an operation at the point you specify. Omitting the argument, n,
has the same effect as setting n equal to O (n is interpreted as a decimal number). The /POSITION:n option has
the following effect:

1.Ifnis O:
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 specification, the cassette rewinds before each search.

2. If n is 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 it reaches the nth file from its starting position, it deletes the
nth file. 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. If n is a negative integer:
The cassette rewinds, then the system follows the procedure outlined in step 2 above.

J/QUERY - Use this option to request a confirmation message from the system before it deletes each file. This
option is particularly useful on operations that involve wildcards, when you may not be completely sure which
files the system selected for the operation. This is the default mode of operation. 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 carriage return to initiate execu-
tion of a particular operation. The system interprets any other response as NO and it does not perform the opera-
tion. The following example shows querying. Only one file is deleted.

+OELETE DX1iX.%
Files deleted:?
X1 :ARC .. MAC TN
X1 tAaF .MAC Ty
OX1iMERGE.FOR 7 N

/NOQUERY - This option suppresses the confirmation message that 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 to remind you.
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The DIBOL command invokes the DIBOL compiler to compile one or more source programs.

DIBOL [ /LIST:filespec] [/ALLOCATE size] ] filespecs
/[NO] OBJECT [:filespec] [/ALLOCATE:size]

/ALPHABETIZE
/CROSSREFERENCE
/[NO] LINENUMBERS
/ONDEBUG

/[INO] 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 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.

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. Op-
tions 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 DIBOL command as one line, or you can rely on the system to prompt you for information.
The DIBOL command prompt is: Files? for the input specification.

The DIBOL-11 Language Reference Manual contains more detailed information 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. This options 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 subroutire cross-reference table, 4) COMMON cross-reference table. 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.

J/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 especially
useful in debugging DIBOL programs. This is the default operation.

/NOLINENUMBERS — This option suppresses the generation of line numbers during compilation. This produces
a smaller program and optimizes execution speed. Use this option to compile only those programs that are already

debugged; otherwise the DIBOL error messages are difficult to interpret.

/LIST] :filespec] — You must specify this option to produce a DIBOL compilation listing. The /LIST option has
different meanings depending on where you place it in the command line.
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If you specify /LIST without a file specification in the list of options that immediately follows the command name,
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 command pro-
duces a listing on the terminal.

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

JOIROL/ZLISTIRK3: 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 command, for example, compiles A.DBL and B.DBL together, producing files
A.OBJ and FILE1.0OUT on device DK:.

JOIROL/ZLISTIFILEL.QUT A+R

You cannot use a command line like the next one. In this example, the second listing file would replace the first
one and, therefore, cause an error.

JIROL/LISTIFILER AsR

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:

JIROL A+R/ILISTIRK3?
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 mean-
ing as when it follows the command. The following two commands have the same results:

JIIROL A/LISTIR

JIROL/ZLISTIE A
Both the above 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) that they
follow in the command string. For example:

JIROL A/LISTHR

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

{OBJECT] :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.

JIROL A

JDIROL/ORJECT A

4-37




DIBOL Interactive Commands

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 separately, creating object files A.OBJ and B.OBJ on RK1:.

+OIROL/ORJECTIRKI: AsR

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.

+DIROL A+R/LIST/0RJECT

/NOOBJECT — Use this option to suppress creation of an object file. As a command option, /NOOBJECT sup-
presses 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.OBJ.

+DOIROL A+R/LIST»C/NOORJECT/LIST

/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.

/WARNINGS — Use this option to include warning messages in DIBOL compiler 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. These messages are for your
information only; they do not affect the compilation.
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The DIFFERENCES command compares two files and lists the differences between them in a file or on a device.

DIFFERENCES| (/OUTPUT:filespec[/ALLOCATE:size]} | (SP) filespec 1,filespec 2
/PRINTER
/TERMINAL

/BLANKLINES
/INO] COMMENTS
/FORMFEED
/MATCH:n

/INO] SPACES

In the command syntax shown above, filespecl represents the first file to be compared and filespec2 represents
the second file to be compared. 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 compare two similar versions of a source
program. A file comparison listing highlights 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 descrip-
tions of the options is a sample listing and an explanation of how to interpret it.

J/ALLOCATE:size — Use this option with /OUTPUT to reserve space on the device for the output listing 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 creates the largest file possible on the device.

/BLANKLINES — Use this option to include blank lines in the file comparison. Normally, the system disregards
blank lines.

JCOMMENTS — When you use this option, the system includes in the file comparison all assembly language com-
ments (text on a line preceded by a semicolon) it finds in the two files. This is the default operation.

/NOCOMMENTS — Use this option to exclude comments (text on a line preceded by a semicolon) and spacing
(spaces and tabs) from the comparison. This is useful if you are comparing two MACRO source programs with

similar contents but different formats.

J/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.

/MATCH: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 to 200. The default value for n is 3.

JOUTPUT: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.

J/PRINTER — Use this option to print the listing of differences on the printer. Normally, the listing appears on the
console terminal.

JSPACES — This option includes spacing (spaces and tabs) in the file comparison. This is the default operation.
This is particularly useful when you are comparing two text files and must pay careful attention to spacing.
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/NOSPACES — Use this option to exclude spacing (spaces and tabs) from the file comparison. This is useful when
you are comparing two source programs whose contents are similar but whose formats are different.

/TERMINAL — Use this option to make the list of differences 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.

LTIYFE FILELLTXT
FILEL
HERE’S A BOTTLE AND AN HONEST FRIEND!
WHAT WAD YE WISH FOR MAIRy MANT
WHA KENS» RBEFORE HIS LIFE MAY ENDy
WHAT HIS SHAME MAY RE 0’ CARE» MANT
THEN CATCH THE MOMENTS AS THEY FLY)»
AN USE THEM AS YE OUGHT», MAN? ——
RELIEVE ME» HAFFINESS I8 SLY»
AND COMES NOT AY WHEN SOUGHT» MAN.

~~GCOTTISH SONG

JTIYFE FILE2.TXT
FILE1
HERE’S A ROTTLE AND AN HONEST FRIEND!
WHAT WAD YE WISH FOR MAIRy MANT?
WHA KENS» REFORE HIS LIFE MAY ENIy
WHAT HIS SHARE MAY RE 0 CARE» MAN?
THEN CATCH THE MOMENTS AS THEY FLY»
ANDI USE THEM AS YE OUGHT» MAN! -
RELIEVE ME» HAFFINESS I8 SHY.
AND COMES NOT AY WHEN SOUGHTs MAN.

== SCOTTISH SONG

Notice that FILE1.TXT contains two typing errors. In the fourth line of the song, “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.

JTFFERENCES/MATCH L/QUTRUTSDIFF W TXT FILEL.TXT»FILER,TXT

ZFILES ARE DIFFERENT

The following listing shows file DIFF.TXT.

+TYFE DIFF.TXT

1 FILEL

21 FILE1
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01 WHAT HIS SHAME MAY RE 0’ CARE» MAN?
1 THEN CATCH THE MOMENTS AS THEY FLYy
Kokokok

21 WHAT HIS SHARE MAY RBRE 0’ CARE»y MANT
2) THEN CATCH THE MOMENTS AS THEY FLY»
AKOKKOKOK KKK KK

ni1 RELIEVE ME» HAFFINESS IS SLY»

1 AND COMES NOT AY WHEN SOUGHT», MAN.
XokkkK

21 RELIEVE ME» HAFFINESS IS SHY»

2) AND' COMES NOT AY WHEN SOUGHT» MAN.
ROKAOK KKK KKK

If the files are different, the system always prints the first line of each file as identification.

1 FILEL
21 FILEL

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

The system next prints a blank line 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.

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 system prints the fourth line from the first file, followed by the next matching
line as a reference.

11 WHAT HIS SHAME MAY RE 0’ CARE»s MANT
1 THEN CATCH THE MOMENTS AS 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 refer-
ence:

21 WHAT HIS SHARE MAY RE 0’ CAREy MANT
2) THEN CATCH THE MOMENTS AS THEY FLY»
KK KKK 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 the %FILES ARE DIFFERENT message on the terminal.

If you compare two files that are identical, the system does not create an output file or listing, as this example
shows.

JNIFFERENCES FILEL.TXTFILEL.BAK

NO DIFFERENCES ENCOUNTERED
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The DIRECTORY command lists information you request about a device, a file, or a group of files. u

DIRECTORY | (/OUTPUT:filespec[/ALLOCATE :size] [ filespecs [/BEGIN]]
/PRINTER
/TERMINAL

/BADBLOCKSI[/FILES]
/DOS[/OWNER: [nnn,nnn] ]
/INTERCHANGE

/TOPS

/VOLUMEID ‘
/BEFORE [date]
/DATE [date]
/NEWFILES
/SINCE [date]
/ALPHABETIZE[/REVERSE]
/ORDER [:category] [/REVERSE]
/SORT [:category] [/REVERSE]
/BLOCKS
/BRIEF :
/COLUMNS:n ‘ ‘
/DELETED o
/EXCLUDE
/FAST
/FREE
/FULL
/OCTAL
/POSITION
| /SUMMARY

In the command syntax shown above, filespecs represents the device, file, or group of files whose directory informa- w
tion 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,

too, 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, and it can organize its listings in several ways, such as alpha-

betically or chronologically.

Normally, the DIRECTORY command prints listings in two columns on the terminal. Read these listings as you
would read a book: read across the columns, 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 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.

W
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LOTRECTORY

19-Maw-77
OIXMNS.J.S5YS 88 08-Arr~77 AAF +MAC 2 19-Apr-77
FIX463.5AV 2 29-Jul-76 ARC +MAC 4 19-Apr-77
JMUL  JORJ 1 03-Maw—-77 DEMOF G« MAC 5 18-Jan-77
FTCH JBAK 1 05-Mau—~77 CT +5YS S5 08-Arr-~77
nx +5YS 3 08-Arr-77 MERGE .FOR 6 24-Apr-77
MYFROG . MAC 7 24-Feh~77 UTMAC +MAC 7 31--Aug-76
ALIE JORJ 3 03-Mauw—-77 MX +85YS ? 08-Arr~77
OXMNFR.SYS 97 08-Arr-77 IR + SAV 16 08-Arr-77
nurF +SAV 17 13-Arr—-77 FIF +SAV 16 14-Apr-77

18 Filess 289 Rlocks
191 Free tblocks

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.

CJOIRECTORY DXOIMYFROG . MAC
19-Maw-77

MYFROG . MAC 7 24~Feh-77
1 Filesy 7 Rlocks

1?91 Free blocks

The following sections describe the options you can use with the DIRECTORY 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 as the first
day of the given month in the current year. If you specify only the year, the system 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).

J/ALLOCATE :size — Use this option with /OUTPUT to reserve space on the device for the output listing 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 creates the largest file possible on the device.

JALPHABETIZE — 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.

/BADBLOCKS — Sometimes devices (disks and DECtapes) are manufactured with 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
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[

the system tries to read them. This procedure does not destroy data that is already stored on the device. Remember w
that block numbers are octal and the first block on a device is block 0. If a device has no bad blocks, an informational
message prints on the terminal.

TJITRECTORY ZBRADRLLOCKS DXl ¢
POUF-I-No bad blocks detected

/BEFORE[date] — This option prints a directory of files created before the date you specify. The following com-
mand lists on the terminal all files stored on device DX0: that were created before April 1977.

NIRECTORY/REFORE$AFR DXO:

24-Mawu-77
FIX463.5AV 2 29-Jul-76 DEMOFG . MAC 5 18~-Jan~77
MYFROG . MAC 7 24-Febh-77 VTMAC +MAC 7 31-Aud-76

4 Filesy 21 Rlocks
191 Free blocks ‘ |

/BEGIN — This option lists the directory of the device you specify, beginning with the file you name and includ-
ing all the files that follow it in the directory. 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 DXO0: and all the files that follow it in the directory.

*DIRECTORY DIX0:VTMAC.MAC/RBEGIN

24-Mawu—-77 .
UTMAC MAC 7 31-Aud-76 ALIER LORJ 3 03-Mau~77 (
MX +8YS ? 08-Apr-77 ODXMNFR.SYS ?7 08-Arpr-77 &wj
DIR «SAV 16 08-Arr-77 nuF +B5AV 17 13-Apr~77

FIF + 5AV 16 14-Apvr~77
7 Filesy 165 Rlochks
1921 Free tblochks

/BLOCKS — This option prints a directory of the device you specify and includes the starting block number in
decimal of all the files listed. The following example lists the directory of DXO:, including the starting block
numbers of files.

+DIRECTORY/ZBLOCKS IX0: kﬁj
19-Maw-77
DXMNSJ.8YS 88 08-Apr~77 14 AAF +MAC 2 19-Apr~-77 102
FIX463.5AV 2 29-Jul-76 104 ARC «MAC 4 19-Arr-77 106
JMUL JORJ 1 03-Mau-77 110 NEMOFG.MAC 3 18~-Jan-77 138
FTCH +BAK 1 05-Mau-77 143 CT +SYS 5 08~Arr-77 150
nx +8YS 3 08~-Arr-77 1595 MERGE .FOR 6 24-ppr~77 158
MYFROG . MAC 7 24-Feb-77 164 VTMAC .MAC 7 31-Audg-76 171
ALIER .0ORJ 3 03-Maw-~77 178 MX +8YS ? 08~Arr—-77 189
DXMNFR.SYS 97 08~-Apr-77 207 DIR + SAV 16 08-Arr~77 327
nurF +SAV 17 13-Arr-77 343 FIF + SAV 16 14-Arr-77 360

18 Filess 289 Rlocks
191 Free blocks

/BRIEF — This option lists only file names and file types, omitting file lengths and associated dates. It produces e
a 5-column listing, as the following example shows. ‘ 4
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LOIRECTORY/EBRIEF DIXO:

19-Maw-77
DXMNSJ.SYS AAF +MAC FIX463.5AV ARC +MAC  JMUL JORJ
DEMOFG.MAC FTCH JRAK CcT +8YS nx +S5YS MERGE .FOR

MYFROG . MAC VTMAC MAC ALIE JORJ MX +.8YS IDIXMNFR.SYS
IR +SAV nuUF + SAV FIP + SAV

18 Filesy 289 BRlocks

191 Free blocks

JCOLUMNS: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
listings. The following example lists the directory information for device MTO: in one column.

LJIRECTORY/ZCOLUMNG 1 /7FOSITION MTOS

(M’ 15-Arr~-77

‘ UTMAC +MAC 7 15-Arr-77 1
SYCND «MAC 5 15-Arr—-77 2
DIRECT .MAC 112 15-Arr-77 3
FIFSYM.MAC 4 15-Apr-—-77 4
FIF00S.MAC 176 15-Arr-77 ]
VTMAC +MAC 7 15-Arr~-77 é
SYCND +MAC 5 15-Apr-77 7
DIRECT «.MAC 112 15-Apr-77 2]
FIFPSYM.MAC 4 15-Apr-77 @

’ﬂ‘ FIFOOS . MAC 176 15-Apr-77 10

; 10 Filesy 608 Rlocks

In the example shown above, the numbers in the rightmost column represent the magtape file sequence numbers,
which appear because of the /POSITION option.

/DATE[date] — Use this option to include in the directory listing only those files with the date you specify. The
following command lists all the files on device DXO0: that were created on 8 April 1977.

LOIRECTORY/DATE:BLAFRI77 DXO0?

ﬂ 19-Maw~-77
DXMNGSJ.5Y8 88 08-Arr-77 CT +S5YS 5 08-Arr-77
nXx +5YS 3 08~-Arr-77 MX +5YS 9 08-Axr--77
DXMNFR.SYS @7 08-Arr-77 nNIir « S5AV 16 08-Arpr-77

6 Filesy 218 Blocks
191 Free tlocks

/DELETED — This option lists a directory of the device you specify, listing the file names, types, sizes, creation
dates and starting block numbers in decimal of files that have been deleted but whose file name information has
not been destroyed. The file names that print represent either tentative files or files that have been deleted. This
can be useful in recovering files that have been accidentally deleted. Once you identify the file name and location,
you can use DUP to rename the area. See Section 8.2.1 for this procedure. The following command lists files on de-
vice DT1: that have been deleted.

JDIRECTORY/DELETED DT1$
19-Maw—-77

ﬂ TEST JLST 530 27~Apr-77 48
0 Filesy O Rlocks
0 Free bhlocks
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Note in the example shown above that, since a deleted file does not really exist, the total number of files,
blocks, and free blocks is 0.

/DOS — Use this option to list the directory of a device that is in RSTS/E or DOS/BATCH format. The only
other options valid with /DOS are /BRIEF, /[FAST, and /OWNER. The valid devices are DECtape for RSTS/E and
DOS/BATCH, and RKO5 for DOS/BATCH.

/EXCLUDE — This option lists a directory of all the files on a device except those files you specify. The follow-
ing example lists all files on DXO0: except the .SAV and .SYS files.

+ODIRECTORY/ZEXCLUDE DXO: (X.S5AVX.85Y8)

24-Mawu-77
AAF +MAC 2 19-AFr-77 ARC +MAC 4 19-Arr—~77
JMUL JORJ 1 03-Maw-77 DEMOFG.MAC 3 18-Jan~-77
FTCH +RBAK 1 05-Mau—-77 MERGE JFOR 6 24-Apr~77
MYFROG . MAC 7 24-Febh~77 VUTMAC +MAC 7 3l-Aug-~76
ALIEB .OBRJ 3 03-Mau—-77

? Filesy 36 Rlocks
191 Free tblocks

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

[FILES — Use this option with /BADBLOCKS to print the file names of bad blocks. This is particularly useful if
the device is not a standard RT-11 directory-structured device. If the system does not find any bad blocks, it
prints an informational message, as this example shows.

*OIRECTORY/ZBANRLOCKS/FILES T}
POUFP-TI-No had blocks detected

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

*ODIRECTORY/FREE

19-Mawu-77

< UNUSED = 1 < UNUSED = 1
< UNUSED 1 < UNUSED 2
< UNUSED = 1 < UNUSED - 2
< UNUSED = 24 < UNUSED 38
< UNUSED = 40 < UNUSED = 3
< UNUSED = 1 < UNUSED = 2
< UNUSED ] < UNUSED 2
. UNUSED = 98

0 Filess O Rlocks
221 Free blocks

[FULL — This option lists the entire directory, including unused areas and their sizes in blocks (decimal). The
following example lists the entire directory for device DTO:.

*DIRECTORY/FULL DTOS

19-Mau~-77 ,

EDIT1 JDEM 1 03*-!‘133*77 EDIT2 .DEM 1 03-Mau~-77
FIX463.5AV 2 ~Jul-76 FILEL +TXT 1 19-Maw-77
EDIT3 DEM 1 03 ~Maw-77 FORTRA.SAV 201 01l-May-77

FUTSTR.0ERJ 7 14-Arr-77 FROMFT.RKEF 2 05~-Mau~77
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05-Maw~77 ROOT .8AV

FROMFT.SAV 2 3 05-Maw~77
ﬁ ROOT +KEF 3 05-Maw~77 FROMFT . BAK 2 05-Mau-77
~ FROMFT . MAC 2 05-Mauw-77 FROMFT.OR.J 1 0%-Maw~-77
OVRLAY . RAK 1 05-Maw~77 FTCH +RAK 1 05-Maw-77
FTCH .MAC 1 05-Maw-77 OVRL.AY . MAC 1 0%-Mapw~77
FPTCH +ORJ 1 05-Maw-77 OVRLAY0OR. 1 05-Maw-77
FILE2 +TXT 1 19-Maw-77 < UNUSED > 328

21 Filesy 236 Rlocks
328 Free bhlocks

J/INTERCHANGE — Use this option to list the directory of a diskette that is in interchange (proposed ANSI
standard) 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 today. This is a
convenient way to list the files you created in a session at the computer. The following command lists the new
files on 19 May 1977

ﬁ DIRECTORY/NEWFILES DTO?
, 19-Mau~-77 ‘
FILE1 .TXT 1 19-May—77 FILE2 TXT 1 19-Maw~77

2 Filesy 2 BRlocks
328 Free blocks

JOCTAL — 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 DXO0:.

(‘5 +JIIRECTORY/Z0QCTAL DIX0$
19-Maw—-77
DXMNSJ.8YS 130 08~Apr~77 AAF +MAC 2 19-Apr-77
FIX4463.5AV 2 29-Jul-76 ARC +MAC 4 19-Apr-77
JMUL. «0ORJ 1 03-Maw-77 DEMOFG«MAC 95 18~-Jan—~77
FTCH +BAK 1 05-Mawu-77 CT +5YH 9 08-Arpr—-77
nx +85YS 3 08-Arr-77 MERGE .FOR & 24-Apr-~77
MYFROG . MAC 7 24~-Feb-77 UTMAC +MAC 7 31-Aug-76é
ALIER  .ORJ 3 03-Mau-77 MX +5YS 11 08-Apr~77
’Hs DXMNFE.SYS 141 68-Apr-77 NnIR + SAV 20 08~-Arr—-77

nuF +«S5AV 21 13-Apr-77 FIF + SAV 20 14-Opr-77
18 Files:» 441 Rlocks
277 Free blochks

JORDER[:category] — This option sorts the directory of a device according to the category you specify. Table
4-3 summarizes the categories and their functions.

Table 4-3 Sort Categories

Category Explanation

DATE Sorts the directory chronologically by creation date. Files that have the same date are sorted alphabetically by file name
and file type

NAME 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).

POSITION Lists the files in order by their position on the device. This is the same as using /ORDER with no category.

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

file type.

TYPE Sorts the directory alphabetically by file type. Files that have the same file type are sorted alphabetically by file name.
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The following examples list the directory of device DXO:, in order by each of the categories.

+ DIRECTORY/0ORDER(DATE NX0$ gﬂ’
19-Maw-77
FIX463.5AV 2 29-Jul~76 MX +85YS ? 08-Arr~-77
VTMAC +MAC 7 3l-Audg-76 nurF +SAV 17 13-Arr-77
LDEMOFG . MAC 5 18-Jan-77 FIF +SAY 16 14-Apr-77
MYFROG . MAC 7 24~-Feb-77 AAF +MAC 2 19-Apr-77
CT +5YS 3 08-Arr-77 ARC +MAC 4 19-Apr-77
IR +«SAV 16 08-Arr~77 MERGE .FOR 6 24-Arpr-77
nx +5YS 3 08-Arr-77 ALIR ORJ 3 03-Mawu-77
DXMNFER.SYS 9?7 08-Apr-77 JMUL .0RJ 1 03-Maw-77
IXMNS.J.8YS 88 08-Arr—-77 FTCH JERAK 1 05-Maw~77

18 Filesy 289 Rlocks
191 Free blochks

+ DIRECTORY/0RDER ¢ NAME DXO0?

19-Mau-77 W/

AAF +«MAC 2 19-Arr~77 NXMNS.J.8YS 88 08-Arr—-77
ARC +MAC 4 19-Apr-77 FIXA463.,5AV 2 29-Jul~76
ALIR .ORJ 3 03-Mawu—-77 JMUL L OBRJ 1 03-Mau~-77
CT +8YS 5 08-Arr—77 MERGE JFOR 6 24-Apr-77
DEMOFG . MAC 5 18~-Jan-77 MX +8YS ? 08-Arr~77
IR +SAV 16 08-Arr—-77 MYFROG . MAC 7 24-Feh~77
IUF  .SAV 17 13-Apr-77 FIF +5AV 16 14-Apr~-77
nx +8YS 3 08-Arr-77 FTCH JBRAK 1 05-Maw~-77 .
DXMNFR.SYS @7 08-Arr-77 UTMAC MAC 7 3l-Aug-76 ‘ ,
18 Filesy 289 Rlocks
1?21 Free blochks
+DIRECTORY/ORINERIFOSITION NX0:
F-Mau-77
NXMNSJ.8YS 88 08-Arr-77 MERGE +FOR 6 24-Apr-77
AAF «MAC 2 19-Apr~77 MYFROG . MAC 7 24~Feth-77
FIX463.8AV 2 29-Jul~76 UTMAC +MAC 7 31-Aug-76
ARC +MAC 4 19-Apr~-77 ALLIR .0RJ 3 03-Maw-77 &ﬁ)
JMUL JORJ 1 03-Mawu~77 MX +8YS ? 08-Apr-77
NEMOFG . MAC 3 18~-Jan-77 OXMNFER.SYS 97 08-Apr~-77
FTCH +BAK 1 05-Mau-77 DIR +S5AY 16 08-Arr-~77
CT +5YS 3 08-Arr~77 nufF + 5AV 17 13-Apr~77
nx +85YS 3 08-Arr-77 FIF + SAV 16 14-Arr-77

18 Filesy 289 ERlocks
191 Free blocks

+DIRECTORY/ORDER$SIZE DIXO$

19-Maw—-77
JMUL L ORJ 1 03-Maw-77 MERGE .FOR 6 24-Apr-77
FTCH +BAK 1 05-Maw—-77 MYFROG . MAC 7 24-Feh-77
AAF + MAC 2 19-Arpr-77 UTHMAC +MAC 7 3l-Aug-748
FIX463.8AV 2 29-Jul-76 MX +5Y8 ? 08-Apr-77 -
ALLIE  .ORJ 3 03-Mau-77 IR +SAY 16 08~-Apr-77 &&vi
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DX +8YS 3 08-Arr~77 FIF +SAV 16 14-Arr-77
ARC +MAC 4 19-Arr—~77 DUF +SAV 17 13~-Apr-77
CT +8YS S 08-Arr-77 DXMNSJ.5YS 88 08-Arr-77
DEMOFG . MAC 5 18-Jan-77 DXMNFR.5YS 97 08-Arr-77

18 Filesy 289 Elocks
191 Free blocks

LOIRECTORY/Z0ORDERITYFE DXO?

19-Maw~-77

FTCH +BAK 1 05-Mau—-77 IR +SAY 16 08-Arr-77

MERGE .FOR 6 24-Arr-77 nuE +SAV 17 13-Apr-77

AAF +MAC 2 19-Apr~77 FIX463.5AV 2 29-Jul~-764

ARC +«MAC 4 19-Apr-77 FIF + 5AV 16 14-Axr—77

(gs NEMOFG . MAC 5 18-Jan—77 CT +8YS 5 08-Arr~77
. MYFROG . MAC 7 24-Feb-77 nx +8YS 3 08-Arr—~77
VUTMAC +MAC 7 31-Aug—-76 DXMNFE.SYS 97 08-Arr-77

ALIE JORJ 3 03-Mau-77 OIXMNSJ.S5YS 88 08-Arr-77

JMUL JORJ 1 03-Mauw—-77 MX +5YS 9 08-Arr-77

18 Filesy 289 EBlocks
191 Free blocks

JOUTPUT :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.

‘ | ’ IOWNER:[nnn,nnn] — Use this option with /DOS to specify a user identification 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.

/PRINTER — Use this option to print the directory listing on the line printer. The default output device is the
terminal.

m /REVERSE — This option lists a directory in the reverse order of the sort you specify with /ALPHABETIZE,
‘ JORDER, or /SORT. The following example sorts the directory of DXO: and lists it in reverse order by size.

JOIRECTORY/Z0RDER ! STZE/REVERSE TIX02

24-Mawu~-77 .
OXMNFER.SYS 97 08-Arr-77 CT +85YS % 08~-Arpr-77
ODXMNSJ.5YS 88 08-Arr—-77 DEMOFG . MAC 5 18~Jan~-77
nuUrF +SAV 17 13-Arr-77 ARC +MAC 4 19-Apr~77
IR +SAV 16 08-Arr-77 ALIR  JORJ 3 03-Mawu-77
FIF +S5AV 16 14-Apr-77 nx +5YS 3 08-Arr~77
MX +8YS ? 08-Arr-77 AAF +MAC 2 19-Arr-77
MYFROG . MAC 7 24-Febh~-77 FIX463.5AV 2 29-Jul-76
UTMAC +MAC 7 31-Aug-76 JMUL JORJ 1 03-Mau-77
MERGE .FOR 6 24-Arr—-77 FTCH JRAK 1 05-Maw~-77

18 Filesy 289 Rlocks
1?1 Free blocks

/SINCE[date] — This option lists a directory of all files stored on the device you specify that were created on or
after the date you specify. The following command lists only those files on DXO0: that were created on or after
3 May 1977.
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+DIRECTORY/SINCE:3IIMAY 77 DXO:

19-Maw~-77
JMUL. JORJ 1 03-Mau~-77 FTCH J+BAK 1 05~-Mau-77
ALIR JORJ 3 03-Mau-77

3 Filesy 5 Rlocks

191 Free blocks
/SORT|:category] — This option sorts the directory of a device according to the category you specify. This is the
same as /ORDER[:category] .

/SUMMARY - This option lists a summary of the segment structure of the device directory. The following example
lists the segment structure of the directory for device DK:.

+ DNIRECTORY/SUMMARY
19-Maw~-77
segsment 1

72 Files in

46 Files in sedment 2

36 Files i sedgment 4

3IZ Files in sedment 3

33 Files in segment O
16 Availasble sedmentsy 9 in use

220 Filesy 4543 Rlocks
219 Free bhlocks

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

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

/VOLUMEID — Use this option to display the volume identification of a particular device in addition to listing its
directory. The following example displays the volume ID of device DX1: and lists its directory.

+ DNIRECTORY /ZVOLUMETID X1 3

20~ JAN-78

Volume 1! LINK V0L

Ouwner ! JOYCE

OXMNS.J.8YS 86 14-Auk—~77 TT +8YS 2 14-Aug-77
L.F +85Y8 2 1LA4-Aug-77 FIF + SAVY 16 14-Aug-77
NuF L 8AV 17 14-Aug-77 LINK .5AV 29 lé6-Audg-77
NIk + SAY 18 04-Nov-77 FIX4463.5AV 2 24-Aug~77
GRAFH .SAV 3 29-Nov-77 SYSLIR.OR. 199 14-Qct-77
KK +8YS 2 14-Aug-77 GRAFPH .0OR.J 14 29-Nav-77
GRAFH JL.ST 10 Ol-Nec~-77 sWar . 8YS 24 10-liec—-77

14 Filesy

42 Free locks

424 Rlocks
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l The DUMP command can print on the terminal or line printer, or write to a 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 directories
and files that contain binary data.

—

DUMP | ({ /OUTPUT :filespec[/ALLOCATE:size] filespec
/PRINTER
/TERMINAL

/INO] ASCII

/BYTES

/IGNORE

/ONLY:block

/RAD50

[/START:block] [/END:block]

m | /WORDS ]

In the command syntax shown above, filespec represents the device or file you need 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 system 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

m block number, follow the number by 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 (physi-
cal) block numbers on that device.

The system handles operations that involve magtape and cassette differently from operations involving random ac-
cess 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 fol-
lowed 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 unpredict-
m able. For magtape dumps, tape mark messages appear in the output listing as the system encounters them on the
' tape.

The following sections describe the options you can use with the DUMP command. Following the options are some
sample listings and an explanation of how to interpret them.

JALLOCATE :size — Use this option with /OUTPUT to reserve space on the device for the output listing 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 creates the largest file possible on the device.

/ASCII — 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.
This allows the listing to fit in 72 columns.

ﬂ /BYTES — Use this option to display information in octal bytes.

[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 O (unless you use /START) and continuing until it dumps the block you
specify with /END.
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/IGNORE — Use this option to ignore errors that occur during a dump operation. Use /IGNORE if an input error
occurred when you tried to perform a normal dump operation.

JONLY:block — Use this option to dump only the block number you specify.

J/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:
/RADS0 — 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 console 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 SYSMACMAC. The output 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.

cTUMP/ZOUTRUT (MACLIR/ZRYTES/Z0ONLY: 1 SYSMAC . MAC
+FRINT MACL.IE.DIMF

DKg SYSMAC ,MAC
BLOCK NUMBER 00001
000/ 040 124 117 040 124 110 305 123 10S 040 114 111 103 105 116 123
T 0 T H E 8 E L I € E N 8
020/ 105 040 124 10% 122 11% 123 0S6 040 124 111 124 114 108 040 124
L T £ R M 8 , T b
040/ 117 040 101 116 104 040 117 127 116 108 122 123 110 111 120 040
0 A N D 0 W N E R 8 H 1 P
060/ 117 106 040 124 ;10 108 040 01% 012 073 040 123 117 106 124 127
o r T L . e
100/ 101 122 105 040 123 110 101 114 114 040 101 124 040 101 114 114
A R E 8 H A L L A A L
1207 040 124 111 115 105 123 040 122 105 115 101 111 116 040 111 116
T I M E 8 R E M
140/ 040 104 111 éov 111 124 :o: 114 056 015 012 073 01S 012 073 040
D 4 1 T . ’ .
160/ 124 110 105 040 111 116 106 117 122 118 101 124 111 117 116 040

T H £ 1 N r 0 R M A T b ¢ 0O N
200/ 111 116 040 124 110 111 123 040 123 117 106 124 127 101 122 109
1 N T H b ¢ 8 s 0o F T L] A R E
220/ 040 111 123 040 123 125 102 112 105 103 124 040 124 117 018 012
1 8 8 u B J A c T T o] . .
240/ 073 040 303 110 301 116 107 105 040 127 1§11 124 110 117 125 124
) c H A N G E W 1 T H 0 u T
260/ 040 116 117 124 111 103 108 040 101 116 104 040 123 110 117 128
N 0 T ) 4 ¢ E A N D 8§ H o u
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(HQ 300/ 114 104 040 116 117 124 040 102 105 040 103 117 116 123 124 122
? T B N S R

L D N 0 E ¢ 0 T
320/ 12% 10% 104 015 012 073 040 101 123 040 101 040 303 117 115 115
: u E D . . ' A 8 A ¢ n M M
340/ 111 124 118 105 116 124 040 102 131 040 104 111 107 111 124 101
S ¢ T M E N T B Y D 1 G I T A
360/ 114 040 105 121 12% 111 120 115 105 116 124 040 103 117 122 120
L E Q u 1 P M E N T c 0 R P

400/ 117 122 101 124 111 117 116 0%6 015 012 073 015 012 073 040 104
0 R A T 1 0 N . . . L) N O | D
420/ 111 107 111 124 101 114 040 101 123 123 12% 115 103 123 040 116
I 6 I T A L A 8 8 U M E S N
440/ 117 040 122 10S 123 120 117 116 123 111 102 111 114 11 124 1)
0 R £ 8 P 0O N & I B Y L I T Y
460/ 040 106 117 122 040 124 110 10% 040 125 123 105 018 012 073 040
r 0o R T H F u s E ,
$00/ 117 122 040 122 105 134 111 101 102 111 114 111 124 131 040 117
(!, 0 R R £ L ! A B8 I L 1 T ¥ 0
) $20/ 106 040 111 124 123 040 123 117 106 124 127 101 122 105 040 117
r I T s s 0 F T W A R E 0
$40/ 116 040 105 129 125 111 120 115 108 116 124 015 012 073 040 127
N E @ U I P M E N T ' W

.
S60/ 110 111 103 110 040 11§ $123 040 116 117 124 040 123 125 120 120
H b4 c H 1 8 N 0 T 8 U P P
600/ 114 111 10% 104 040 102 3131 040 104 131 107 111 124 101 114 056
L I £ D B Y P I 6 I T A L .,
620/ 015 012 073 018 012 073 040 10% 106 054 112 104 054 114 120 054
n S I r  , J D , L P ,
640/ 102 103 084 104 126 054 103 122 034 110 112 015 012 014 056 115
BC'DVOCROH*J'IOOM
660/ 101 103 122 117 040 086 0%6 126 063 056 056 015 012 086 115 103
A ¢ R O v eV 1., . . . M C
700/ 104 114 114 011 056 056 056 103 115 060 054 056 056 056 103 115
ALL....CMOv...CM
7207 061 0%4 056 056 056 103 115 062 054 056 056 056 103 115 063 054
1:.-.CM20o..C"3o
(1\ 740/ 086 0S& 0%6 103 115 064 0%4 056 056 056 103 115 06% 054 056 056
3 o.ocM4looocM5000
760/ 056 103 115 066 018 012 086 056 056 126 061 075 061 056 015 012
e € M 6 4 4 e« e e vV 1 = 1 . 4

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 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 non-printing 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.

JUMF/NOASCII/RADSO/0NLY 6 RKO!
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RKOt /N/X/036

BLOCK NUMBER 00006

000/
020/
040/
060/
100/
120/
140/
160/
200/
220/
240/
260/
300/
320/
340/
360/
400/
420/
440/
460/
soo0/
$20/
S40/
$60/
600/
620/
640/

000020 000002
P B
075273 000130

8Ys BH
000141 000018
BQ M
000015 012108
M c1/
012105 002000
c1/ YX
002000 0154258
X DMM
016315 0585202
DXM N8J
054162 075273
NFB 8YS
075273 000141
sYs BQ
000130 000015
BH M
000018 012108
M c1/
012105 002000
cl/ X
002000 016008
X DsM
016008 085515
DSM NXM
088202 075273
N8J 8Ys§
075273 000141
(3¢} BQ
000151 000018
BY M
000015 012108
M c1/
012108 002000
c1/ X
002000 071108
¥x RKM
016315 056373
DXM N8K
000000 075273
sY8
078273 000002
sYs B
000003 000018
c M
000013 0121089
M cr/
012108 002000
c1/ YXx
002000 015770
X D8

000005
E
000018
M
012108
cl/
002000
X
015425
DMM
055518
NXM
07%273
8YS
000141
BO
000018
M
012108
c1l/
002000
X
016008
DSM
084162
NFB
075273
sYS
000130
BH
000018
M
012108
cl/
002000

000002
B

000015
M

012108
c1/
002000
X
018410
DM
000000

Interactive Commands

000000

012109%
cl/
002000
YXx
0154258
DMM
054162
NFB
075273
8Ys
000130
BH
000018
M

012108
c1/
002000
YX
016088
DTM
055202
N8J
075273
sYs
000180
BX
000018
M
012108
c1/
002000
X
070878
RFM
0555818
NXM
0782713
8YS
000123
BC
000018
M
012108
Ccls
002000
Yx
071070
RK
000000

075273
ays

000046
A

002000
X
071105
RKM
085202
N8J
078273
sYS
000152
BZ
000048
M
012105
€1/
002000
X
016088
DTM
058515
NXM
075273
8YS
0001414
BQ
000013
M

012108
cl/
002000
X
070575
RFM
054162
NFB
078273
8Y8
000123
BC
000018
M

012108
c1/
002000
X
070360
RF
000000

075273

sYs

000002
A
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002000
YX

071108
RKM

05551S
NXM

075273
8Ys

000143
BS

000015
M

012105
cl/
002000
X
016058
DTM

054162

NFB
075273
8Y8
000130
BH
000018
M
012108
c1/
002000
X
015615
DPM
055202
NSJ
075273
sSYS
000150
BX
000018
M

012108
c1/
002000
X
016300
DX
000000

075273

sY8

000004
D

000018
M

071109
RKM

nS4162
NFB

075273
sYs

000132
BJ

000018
M

012105
c1l/
002000
YX
016318
DXM
055202
N8J
075273
SYS8
0001514
BY
0000158
M

012108
cl/
002000
¥X
015618
DPM
055818
NXM
075273
sYs
no01414
BQ
000018
M

012108
c1/
002000
YX
015600
DP
000000

075273
8YS
nonoo2
B
000019
M
012108
cl/

055202
N8J

075273
sSYs

000150
BX

000018
M

012105
cl/
002000
YX
016318
DXM
055518
NXM
078273
8YS
000141
BQ
000015
M
012105
ct/
002000
X
015615
DPM
054162
NFB
075273
8YS
000130
BH
000015
M
012108
o &4
002000
Yx
016040
DT
000000

075273

8YS

000002
B

000014S
M

012108
oh 4
002000
X



660/
700/
720/
740/
760/

100040
T
000000

078273

sY8

000010
H

000018
M

000000

075273
8YSs
000003
¢
000018
M
012108
cr/

075273
sys
000002
]
000048
M
012108
cr/
002000
X
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000002
B

000018
M

012108
c1/
002000

X
084840
NL

000018
M
012108
cl/
002000
X
051810
MM
000000
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012108
cl/
002000
Yx
082140
MT
000000

078273
sYs

002000
YX
012620
CR
000000

078273

sY8

000002
B

046600
Lp
500000

075273

8YS8

000011
1

000015
M
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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 address that, when added to the relocation
base value from the Base command (if you used one), provides the actual address that the system examines. This
command permits you to open specific locations in memory and inspect their contents. It is 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 specify an odd address, the system decreases it by one to make it even.)

If you specify more than one address (in the form addressl-address2), the system 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 area.
The following example prints the contents of location 1000, assuming the relocation base is 0.
£ 1000
127401
The next command sets the relocation base to 1000.
£ 1000
The following command prints the contents of locations 2000 through 2005.

ofF 1001-100%

127401 007624 127400
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The EDIT command invokes the text editor.

/INSPECT

EDIT {/CREATE filespec[/ALLOCATE :size]
/OUTPUT filespec[/ALLOCATE :size]

The text editor is a program that creates or modifies ASCII text files or source 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 specified changes and writes the file on any output device. It aiso allows efficient use of VT11 or VS60 dis-
play hardware, if this is part of the system configuration.

The editor 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. The edi-
tor 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 commands to:

Locate text to be changed

Execute and verify the changes

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

In the command syntax illustrated above, filespec represents the file you need 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
specification for the file to edit, the system prompts you with File?. If you do not specify any option with the
EDIT command, the text editor performs an edit backup operation on the file you name in the file specification.
To do this, it changes the name of the original file, giving it a file type of .BAK when you finish making your
editing changes. The actual file réenaming occurs when you successfully exit by using an EX, EF, or EB command.
You can also perform an edit backup operation while you are working with the text editor by using the Edit
Backup (EB) command, which is described in Chapter 5.

When you invoke the editor to edit an existing file, the editor does not perform any 1/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 opens an existing file and reads the first page of text:

+EDIT MYFILE.TXT
XR$4

When you issue an EDIT command, the system invokes the text editor. It is possible to receive an error or warning
message as a result of this command. If, for example, the file you need to edit does not exist on device DK:, the
editor issues an error message and remains in control.

CENIT/ZINSFECT EXAMF3.TXT
PEDIT-F-File not found
X~Ce4

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 return control to the monitor.
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The following sections describe the options you can use with the EDIT command. A more complete description
of the text editor is contained in Chapter 5.

/ALLOCATE:size — Use this option with /OUTPUT or after the file specification 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 creates the largest file possible on the device.

/CREATE — Use this option to build a new file. You can also create a new file while you are working with the text
editor by using the Edit Write (EW) command, which is described in Chapter 5. The following example creates a
file called NEWFIL.TXT on device DK:, inserts one line of text, and then closes the file.

EDNIT/CREATE NEWFIL . TXT
XITHIS 1S A NEW FILE,
$%

XEX$$

JINSPECT — 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 text editor by using the Edit Read (ER) command,

which is explained in Chapter 5.

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

cENIT/INSFECT NEWFIL.TX]
XRé$$

X/1.$%

THIS I6 A NEW FILE,
X~Ce¢

JOUTPUT: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 output file while you are working with the text editor by using the Edit Write (EW)
command, which is explained in Chapter 5. The following command reads file ORIG.TXT and writes the edited
text to file CHANGE.TXT.

cEDIT/0UTHFUT CHANGE » TXT  ORIG.TXT
X
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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.

/LIST [:filespec] [/ALLOCATE:size] /PASS:1
/MAP|:filespec] [/ALLOCATE:size<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>