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The RT-11 (Real Time-11) computer system is a single-user .-

computer/operating system that serves the programming needs of
both the beginning and the advanced programmer. It supports a
number of programming languages, including industry-standard
FORTRAN and BASIC; APL; and — for more advanced users —
the PDP-11 assembly language, MACRO-11. In addition, it pro-
vides a comprehensive set of operating commands that pro-
grammers at all levels use to control system operations.

The purpose of this introductory manual is to acquaint you with a
number of RT-11 operating commands that are used to perform
common system operations. The manual does this by first pre-
senting the background material that you need to understand a
particular system operation; then it shows you how to apply the
system operation in a series of operating commands and exercises
that you re-create; finally, it provides a list of reference materials
that contain more information about the operation. This ap-
proach makes it possible for you to learn quickly the major fea-
tures of the system; at the same time, it eliminates many of the
learning problems encountered by new users.

This manual describes system usage fundamentals. It is not the
intent of this manual to teach you to program the PDP-11 com-
puter. You may already be proficient in one or more of the avail-
able programming languages. Likewise, no attempt has been
made in this manual to cover all the possible applications for
which the RT-11 computer system is suited. You will discover
many applications yourself as you continue to use the system.

This manual is designed for three categories of RT-11 users:

e  Those having little or no previous “hands-on” computer
experience (including those whose experience has been
limited to batch environments)

¢ Those who are experienced users of a computer system
other than RT-11

¢ Those who have used previous versions of the RT-11
computer system but wish a quick introduction to the
newest features of the current system (Version 4 and
later releases)

The manual contains 17 chapters and 2 appendixes. The descrip-

tions that follow and the chart at the end of this section will help
you determine your own reading path.

ix
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Preface

Chapter 1, Introducing the RT-11 Computer System, discusses
general system concepts. It introduces the roles of hardware and
software in a computer system and describes the specific hard-
ware and software components of the RT-11 computer system.
Chapter 1 is intended for users in the first two categories.

Chapter 2, Starting the RT-11 Computer System, shows all users
how to start the system.

Chapter 3, Interacting with the RT-11 Computer System, demon-
strates how you use the console terminal to control system opera-
tions. Again, this chapter is most helpful to users in the first two
categories.

Chapters 4 through 7 describe system operations that are useful to
all categories of users. Each chapter begins with a textual expla-
nation of a particular system operation and expands into com-
puter demonstrations showing the operation in use. Topics cov-
ered are: Using the Monitor Command Language; Creating and
Editing Text Files; Comparing Text Files; and Performing File
Maintenance Operations. Experienced RT-11 users may prefer to
skip the textual explanations and review only the computer exer-

Chapter 8, Choosing a Programming Language, helps you deter-
mine which language to use. Choose BASIC-11, FORTRAN 1V,
MACRO-11, or a combination of these three languages to con-
tinue the exercises in the manual (BASIC-11 and FORTRAN IV

capabilities are optional).

If your choice is FORTRAN 1V, read Chapter 9, Running a FOR-
TRAN IV Program.

If you wish to use BASIC-11, read Chapter 10, Running a
BASIC-11 Program.

If you choose MACRO-11, read Chapter 11, Running an As-
sembly Language Program.

MACRO and FORTRAN users continue to Chapter 12, Linking
Object Programs, and Chapter 13, Constructing Library Files.

All users should read Chapter 14, Debugging a User Program,
which provides some suggestions for finding and fixing errors in
user programs.

Those users who plan to exercise the foreground/background ca-
pability of the RT-11 system shouid read Chapter 15, Using the
Foreground/Background Monitor.



Finally, all users should continue to Chapter 16, Using Indirect
Files, which describes the procedure for performing operations
unattended, and Chapter 17, which gives some advice to new
users, including the use of the RT-11 Help file.

Two appendixes are provided for reference. Appendix A discusses
system bootstrapping procedures that are not generally needed,
but may be required by some system users. Appendix B provides
some additional information on selected system usage.

A glossary of technical terms appears at the end of the manual for
reference purposes.

The following flowchart will help you plan your reading path
through the manual. Read the chart from top to bottom; answer
the questions and follow the direction of the arrows to see which
chapters you should read.

NOTE

The demonstration portions of this manual are for use
with Version 4 and later releases of RT-11. The exer-
cises are quite lengthy, and you may prefer not to
complete them in one sitting. You may pause at the
end of any individual chapter. It is important that you
stop only at the end of a chapter since you will other-
wise not complete an exercise and thus may introduce
errors that will affect later exercises. Instructions for
pausing and beginning again are given in Appendix B.

X1
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WHAT IS
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EXPERIENCE
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CHAPTER 2
READ CHAPTERS
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Figure 1 Flowchart for Selective Reading




CHAPTER 1

INTRODUCING THE RT-11 COMPUTER SYSTEM

A computer system is a collection of components working together
to process data. The purpose of a computer system is to make it
as easy as possible for you to use a computer to solve problems. To
accomplish this goal, hardware elements are combined with soft-
ware elements to form a functioning unit. The hardware elements
are the mechanical devices in the system, the machinery and the
electronics that perform physical functions. The software ele-
ments are the programs that have been written for the system;
these perform logical and mathematical operations and provide a
means for you to control the system. Documentation includes the
manuals and listings that tell you how to use the hardware and
software. Collectively, these components provide a complete com-
puter system that allows both layman and expert alike to use a
computer.!

SYSTEM HARDWARE
SYSTEM SOFTWARE
+SYSTEM DOCUMENTATION

COMPUTER SYSTEM

The RT-11 computer system requires three basic hardware items:
the computer itself, which performs all data processing; a ter-
minal device, used like a typewriter for two-way communication
between the user and the system; and a storage medium, for
storing programs and data. Figure 1-1 illustrates the hardware
components of a typical RT-11 computer system.

The computer does the real work of the system; it performs all
instruction decoding and data processing. The RT-11 computer
system is constructed around a DIGITAL PDP-11 computer, sev-
eral of which are shown in Figure 1-2. Any model of PDP-11 can
be used in an RT-11 system.

Notice in Figure 1-2 that the front panel, or operator’s console, of
each PDP-11 computer is slightly different. The switches, but-
tons, and lights that are on the operator’s console can be used for
various kinds of computer operations and applications. In the
RT-11 computer system they are used only to start the system.
Once the system has been started, your interaction with the com-
puter system occurs through the terminal.

! This chapter attempts to build a working vocabulary that is both meaningful to
the new user and consistent with standard DIGITAL terminology. Some defini-
tions may appear inconsistent with those you have previously learned or used.

1-1

SYSTEM
HARDWARE

The Computer



Introducing the RT-11 Computer System

Figure 1-1 RT-11 Computer System
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Introducing the RT-11 Computer System

The terminal allows two-way communication between you (the
user) and the computer system. You enter information — opera-
ting commands, for example — from the terminal keyboard,
which is operated much like a typewriter keyboard. The com-
puter, in turn, prints information and messages on the terminal’s
printer or screen. Figure 1-3 shows many of the terminal devices
that can be used in an RT-11 computer system.

1-3

The Terminal



Introducing the RT-11 Computer System
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Figure 1-3 Terminal Devices

Generally, an RT-11 computer system has only one terminal
through which all system/user interaction takes place. This is
called the console terminal. If the system has more than one
termmal one of them is still designated the console terminal;
/ provide auxiliary message-printing capabilities.
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Introducing the RT-11 Computer System

VT100

LA120

Figure 1-3 Terminal Devices (Cont.)

The third important hardware device in an RT-11 computer The Storage
system is the storage medium (usually a disk). It stores programs Medium
— those that make up the computer system software and those

1-5



Introducing the RT-11 Computer System

that you create. It serves as a distribution medium; system soft-
ware is often packaged and distributed on a disk by the system
supplier. Finally, it stores other data, information that is eventu-
ally needed for a computer operation (called input), the results of
a computer operation (called output), or textual information such
as a report. Figure 1-4 shows the random-access storage media
(within their specific drive units) that can be used in an RT-11
computer system. (Random access means that access time for
data is independent of the location of data. Contrast this concept
with sequential access.)

DECtape



Introducing the RT-11 Computer System

RX01 Diskette

Figure 1-4 Random-Access Storage Media
and Their Devices (Cont.)

These three devices — the computer, the terminal, and the
storage medium — are the required hardware components of an
RT-11 computer system. With the exception of the computer, all
hardware devices are called peripheral devices. Peripheral devices
supplement the computer by providing external resources for op-
erations that the computer cannot handle alone. In addition to
the terminal and storage medium (which are required peripheral
devices), other peripheral devices can be used in an RT-11 com-
puter system.

Optional peripheral devices are added to a computer system ac-
cording to the specific needs of the system users. For example,
computer systems that are used primarily for program develop-

1-7
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Introducing the RT-11 Computer System

ment may have extra storage devices and a high-speed printing
device. Computer systems used in a laboratory environment may
have graphics display hardware, an oscilloscope device, and an
analog-to-digital converter. Computer systems that provide (or
use) information in conjunction with another kind of computer
system usually have a magtape device, because magtape is an
industry-standard storage device.

Peripheral devices are categorized as input/output (I/O) devices
since the functions they perform provide information (input) to
the computer, accept information (output) from the computer, or
do both. Some common input devices are card readers, paper tape
readers, and programmable clocks. Output devices include line
printers, paper tape punches, and plotters. Input/output devices
include terminals and storage devices because they are capable of
performing both input and output operations. Figure 1-5 shows
several of the optional peripheral devices that are often added to
an RT-11 computer system.

Magtape Card Reader

Paper Tape Reader/Punch

e PR » JRL | IR o YL
rigure 1-o reripnerail pevices
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Introducing the RT-11 Computer System

Line Printer

VT-11 Display

Figure 1-5 Peripheral Devices (Cont.)

The hardware configuration of your own RT-11 computer system
includes the computer, the terminal, the storage medium, and
any other peripheral devices you choose to add.

System software is an organized set of supplied programs that SYSTEM
effectively transform the system hardware components into us- SOFTWARE
able tools. These programs include operations, functions, and

routines that make it easier for you to use the hardware to solve

problems and produce results. For example, some system pro-

grams store and retrieve data among the various peripheral de-

1-9



Introducing the RT-11 Computer System

The RT-11
Operating System

vices. Others perform difficult or lengthy mathematical calcula-
tions. Some programs allow you to create, edit, and process appli-
cation programs of your own. Still others handle entire
applications for you; these programs are strictly business-related
or laboratory-related.

As illustrated in Figure 1-6, system software always includes an
operating system, which is the “intelligence” of the computer
system. Usually the system software includes one or several lan-
guage processors; it sometimes also includes specific applications.

OPERATING
SYSTEM

APPLICATION
PROGRAMS

LANGUAGE
PROCESSORS

Figure 1-6 RT-11 System Software

An operating system is a collection of programs that provides an
environment in which you can create and run programs of your
own. The operating system organizes all the hardware and soft-
ware resources of the computer system into a working unit and
gives you control.

The RT-11 operating system comprises a monitor/executive pro-
gram for system control and supervision; several device handlers
(programs), one for each of the supported hardware devices; a
variety of utility programs for program/data creation and manip-
ulation; and finally, the interfaces that are necessary to support
several programming language processors. The operating system
is illustrated in Fieure 1 7

a3 i
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MONITOR

DEVICE
HANDLERS \ EDITOR
o
& FILE
)
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&

MAINTENANCE

R

PROCESSORS
COMPARE

LIBRARIAN

Figure 1-7 RT-11 Operating System

The monitor (executive) program is the interface between the
system hardware, the system software, and you. Part of the mon-
itor function is to accept, process, and execute your instructions
for controlling the system. A comprehensive set of monitor opera-
ting commands allows you to direct, from the console terminal
keyboard, those system operations that you want to occur.

Device handlers are routines that provide the interface to the
various hardware devices that are part of the computer system. A
handler exists for every peripheral device that the system sup-

r\nv‘fn
PuULLS,

Utility programs cover a wide range of resources; such programs
allow you to create and edit text, maintain other programs, and
locate user-programming errors. Some specific utility programs in
the RT-11 operating system are the following:

e  An editor, which allows you to create and modify tex-
tual material; this material could be the statements
that make up a computer program, a memo, or any text
vou wish to create

¢ File maintenance utility programs, which allow you to
manipulate and maintain your programs and data — to
transfer them between devices, to update them, and to
delete them when you are done with them

¢ A debugging program, which helps you uncover and cor-
rect errors in your programs

1-11
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Language
Processors

Application
Packages

¢ A librarian, which makes it easy for you to store and
retrieve often-used programming routines

* A linking program, which converts object modules into
a format suitable for loading and execution

e A source comparison program, which is used to compare
two ASCII files and to output any differences to a speci-
fied output device

¢ A dump program, which outputs to the console or line
printer all or any part of a file in octal words, octal
bytes, ASCII characters, or Radix-50 characters

The RT-11 operating system also provides support for several
programming languages and their respective language processors.

A language processor is a translating program that you use to
process a source program you have created. A language processor
exists for every programming language supported by the system,
whether it is a high-level language or a machine-level language.!

High-level languages, such as BASIC-11 and FORTRAN 1V, are
relatively easy languages to learn and use. Since a single language
statement often performs a whole series of intricate computer
operations, high-level languages let you direct your attention to
solving the problem at hand. They do not require that you under-
stand how the computer interprets the problem. High-level lan-
guages supported by the RT-11 operating system, in addition to
FORTRAN and BASIC, include APL and DIBOL, DIGITAL’s
interactive commercial language.

sers who

Machine-level or asecemblv lanouiages are available for u
ges are available for
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prefer to work at the instruction level of the computer. At this
level, you have control over such factors as program size and
speed of execution. Machine-level languages do require that you
be familiar with the computer and the hardware devices of the
system. RT-11 provides the MACRO-11 assembly language proc-
essor for those who would rather work at this more intricate level.

The RT-11 operating system supports several applications pack-
ages. These include a laboratory applications package for the
standard functions found in most laboratory environments. A sci-
entific subroutine package (for FORTRAN users) provides a large
selection of mathematical and statistical routines commonly re-
quired in scientific programming. And a graphics support

1Language selection is discussed in Chapter 8 of this manual.

1-12



Introducing the RT-11 Computer System

package for BASIC and FORTRAN users provides display fea-
tures such as multiple intensity and blinking vectors (lines), al-
phanumerics, and points. Because of the specialized nature of
these applications packages, they are not described further in this
manual.

The third and final component of a computer system is its docu-
mentation. This includes manuals that tell how you use the soft-
ware and hardware of the computer system, plus any source list-

1v\n-n Af antiial nraoe malra 11 +tha nrnanrating o
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Hardware manuals describe the devices in the computer system.
RT-11 hardware documentation includes a Processor Handbook
that describes the PDP-11 computer you are using, and a User’s
Guide or Maintenance Manual for each peripheral device in your
computer system. These manuals tell you how to operate the
devices and give you special programming information that you
may need if you intend to write device drivers or special system
software that involve the devices.

Software manuals' describe the operating system and the lan-
guage processors. RT-11 software documentation falls into three
major categories: introductory or once-only manuals (intended to
be used once and then stored away); computer manuals (intended
to be used at the computer); and desk manuals (intended to be
used at your desk for reference purposes).

Once-only manuals include this manual and others that are
needed only when your system is initially installed. You may have
little or no occasion to use these manuals once your computer
system is in operation and you are familiar with its use.

Computer manuals are those manuals that tell you how to use the
computer system. They describe in detail command usage and
syntax, list summaries of system operations, and give the mean-
ings of system messages. The RT-11 System User’s Guide is an
example of a computer manual.

Desk manuals are those manuals that you continually use for
reference as you write your own application programs. These
manuals include the general language reference manuals and the
advanced programming manuals that contain programming infor-
mation specific to the RT-11 computer system. The RT-11 Soft-
ware Support Manual is an example of a desk manual.

'All RT-11-related software manuals are listed in the RT-11 Documentation

Directory. Many of these manuals are provided with your system; others can be
ordered from the DIGITAL Software Distribution Center.

1-13
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Source Listings Source listings are actual listings of the assembly language code
that makes up the RT-11 operating system. These listings are
very detailed and are generally needed only if you intend to
modify the system software. They can be ordered on micro-fiche
film from the DIGITAL Software Distribution Center.

This completes a general introduction to the RT-11 computer
system. Subsequent chapters of this manual describe how you use
the various system components mentioned here to perform a se-
ries of related computer operations. You begin in Chapter 2 by
learning how to start the RT-11 computer system.

REFERENCES Eckhouse, Richard H. and Morris, L. Robert, Minicomputer Systems: Organiza-
tion, Programming, and Applications (PDP-11), Englewood Cliffs, N.J.: Pren-
tice-Hall, 1979.

A guide to programming fundamentals, PDP-11 organization and struc-
ture, and programming techniques. See Chapters 1, 2, and 3.

Katzan, Harry Jr., Information Technology, The Human Use of Computers.
New York: Mason & Lipscomb, Petrocelli Books, 1974.

An introductory textbook covering basic computing concepts, program-
ming languages, and topics in computers and society. See Chapters 1, 2, 4,
5, and 10.

PDP-11 Computer Family, Products and Services. Maynard, Mass.: Digital
Equipment Corporation, 1977.
An overview of the available PDP-11 family products and services; in-
cludes capsule descriptions of the various PDP-11 computers, peripherals,

and operating systems, and describes the supportive services provided by
DIGITAL.

PDP-11 Peripherals Handbook. Maynard, Mass.: Digital Equipment Corpora-
tion, 1978.

A technical summary of the available PDP-11 peripheral devices; includes
descriptions, specifications, programming, and interfacing information for
PDP-11 peripheral devices.

PDP-11 Processor Handbook. Maynard, Mass.: Digital Equipment Corporation,
1978.

A hardware manual for the owners and users of the PDP-11 family of
computers and for those who will be using the PDP-11 assembly language
instruction set.

PDP-11 Software Handbook. Maynard, Mass.: Digital Equipment Corporation,
1978.

A general overview and introduction to available PDP-11 software, opera-
ting systems, and language processors.

RT-11 Documentation Directory (AA-5285E-TC). Maynard, Mass.: Digital
Bquipment Corporation, 1980.

A listing and brief summary of current RT-11-related software documen-
tation.

Spencer, Donald D., Fundamentals of Digital Computers. Indianapolis, Kansas
City, New York: Howard W. Sams, Bobbs-Merrill, 1969.

A discussion of the history and evolution of computers, computer applica-
i
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Chapter 20.
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CHAPTER 2

STARTING THE RT-11 COMPUTER SYSTEM

Before you can use the RT-11 computer system to perform any
operations, you must start it. Starting the system involves

turning on the computer and the various hardware devices and

laadine tha ann
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memory.

Within every PDP-11 computer is a physical, designated storage
area called memory. Computer memory is where system informa-
tion and data is temporarily loaded and stored for use during the
various system operations.

Each time you use the computer system, there may already be
information in computer memory, left by the person who used the
system last. For example, there may be the results or data of
another user’s program; there may be the results of a particular
system operation; there may even be an entirely different opera-
ting system in memory. For your purposes, computer memory
must contain the RT-11 operating system, and specifically the
RT-11 monitor program. Thus, your first operation as a system
user is to transfer the monitor program from the disk device,
where it was stored during system installation, to computer
memory, where you can use it. The process of transferring the
RT-11 monitor to memory is called bootstrapping the system; it
is the only system operation that requires you to use the oper-

le on the front panel of the computer (see Figure 2-1).

atar’e nomnan
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Starting the RT-11 computer system requires that you know how
to operate your system’s hardware devices. Since you may not
have had the opportunity to use any of the devices yet, ask an
experienced user to help you the first time. Follow the instruc-
tions in the section in this chapter entitled “Bootstrap Proce-
dure.” If necessary, refer to the various hardware manuals pro-
vided with your system and to any special instructions left by the
DIGITAL representative who installed your system.

First read through the following material and fill in the appro-
priate information where requested. You should be able to deter-
mine all responses by checking the RT-11 Installation and
System Generation Guide.

COMPUTER
MEMORY

HARDWARE
CONFIGURATION
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RT-11
RESIDENT
MONITOR

i i SYSTEM BOOTSTRAP | —
[ | DISK
e

You

] L

Figure 2-1 Bootstrap/Computer Relationship

NOTE

If your system device is one of the small devices (disk-
ette or DECtape Il), you need to build four volumes
and, when running some of the demonstration pro-
grams, limit the volumes to the components needed to
execute the programs. Also, you need to preserve the
distribution volume you received from DIGITAL by
making backup copies. The RT-11 Installation and
System Generation Guide contains the information
you need to copy and preserve the distribution volume
and create the volumes for use with this manual.

must have the following materials to start the system and to

perform the exercises in this manual:

*  The disk device containing the RT-11 operating system
(called the system volume); a system volume may have

been created specifically for your use with this manual

*  The volume containing the FORTRAN and/or BASIC
language processors if these languages are not stored on

the system volume (available only to FORTRAN and

BASIC users)
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e A volume for program storage (for example, magtape or
another disk); this volume should contain no important
information since all information on it will be erased
during a later computer exercise

e A copy of the RT-11 Installation and System Genera-
tion Guide

NOTE

Hardware configuration information, along with in-
structions for starting (bootstrapping) your RT-11
system, should have been provided by the DIGITAL
representative who initiallly installed your system. This
information should appear in the RT-11 Installation
and System Generation Guide and should be ade-
guate for you to answer all the questions asked here. If
you have trouble, see Appendix B, Suggestions for
Bootsirapping the System. Do not continue to any
other chapter in this manual until you understand the
following configuration information and can bootstrap
the system yourself.

1. What kind of terminal device are you using (for ex- Terminal
ample, LA36 DECwriter II, VT52 video terminal, etc.)?
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iter operator’s console have pushbut- Computer

3. How much memory does your computer have?

4.  What kind of system volume are you using (for example, System Volume
RKO06 disk, RX01 diskette, etc.)?

5. What is the two-letter code for this volume (typical
codes are given in Table 2-1; respond with the code for
your own volume)?
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Storage Volume

Optional Devices
and Supported
Languages

BOOTSTRAP
PROCEDURE

Table 2-1 Representative System Volumes

Volume Code
RXO01 diskette DX
RX02 diskette DY
RKO5 disk RK*
RK06/07 DM
RP02/03 disk DP
RLO1 disk DL
RF11 disk RF
RJS03/4 disk DS
TC11 DECtape DT
TU58 DECtape 11 DD

*Use DK to bootstrap from an RK05 disk. See steps 7 and 10 in the Bootstrap

Procedures section of this chapter.

6. What volume are you using for program storage (for
example, TM11 magtape, RK05 disk)?

7. In which device unit will you use this volume (choose
any available device unit — for example, 0, 1, etc.)?

8. What peripheral devices are part of your system (for
example, line printer, magtape, VT'11 display hardware;
list all devices other than the terminal and the com-

puter)?

9. What programming languages does your system support
(MACRO-11 or BASIC-11, for example)?

Once you have determined your hardware configuration, you are
ready to bootstrap the system. The purpose of the bootstrap pro-
cedure is to load and start the RT-11 monitor in computer
memory, making the RT-11 computer system available for you to
use.

1. Turn the terminal to an on-line condition.

24
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2. Make sure the computer power is on and that the com-
puter is not already in use. Stop the computer, following
one of two procedures:

ow Cie. Covwy ey
e If your operator’s console has switches, set the
switches to HALT, then ENABLE.

e If your operator’s console has pushbuttons, locate
o the button labeled CNTRL; hold it down and push
the button labeled HLT/SS; then release both.

'd{»:c.‘
3. Place the system volume in its corresponding device

unit 0. Make sure that the system volume is write-pro-
tected (for all except RX0Fdiskette, which is always
write-enabled).

4. Place the storage volume in the device unit_noted in
question 7 in the Hardware Configuration section. Make
sure that this volume is write-enabled.

5. Check the operator’s console on your computer (refer to
question 2 in the Hardware Configuration section). If
your console has pushbuttons, continue. Otherwise, go
to step 8. o

6. Locate the pushbutton labeled CNTRL, hold it down
and push the button labeled BOOT. Check the terminal
printer or screen. If there is no response, read the sec-
tion in Appendix A entitled Using a Pushbutton Con-
sole to Bootstrap; otherwise, continue to step 7.

should show several

Type on the terminal keyboard the two-letter code that
represents your system volume (from question 5 in the
Hardware Configuration section) followed by a carriage
return (the RETURN key), represented throughout the
text by the characters @D!. Be sure to use the SHIFT
key so that you type upper-case characters. For ex-
ample, for RX01 diskette, type:

DX GED

Continue to step 11.

'The RKO05 disk is an exception. Hardware bootstraps use DK, not RK, for
RKO05.
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8.  Check your switch console. If it has a three-way dial
labeled DC OFF, DC ON, and STAND BY, go to step 9.
 If it has three individual switches labeled DC ON/OFF,
* ENABLE/HALT, and LTC ON/OFF, go to step 10. If it
" has a row of switches across the entire console, read the
" section in Appendix A entitled Using a Switch Register
Console to Bootstrap.

AUX
9. Set the three-way dial to BP€- ON. Then locate the
resr#tBOOT switch (to the left of the dial) and raise it. Go to
step 11.

10. Put all three switches in the up position; then move the
w? DC ON/OFF switch down and up and check the ter-

Y8 AR My

“minal response.

. If it is:
$

type on the terminal keyboard the two-letter code
that represents your system volume (from question
5 in the Hardware Configuration section) followed
by a carriage return (the RETURN key), repre-
sented throughout the text by the symbol GED. Be
sure to use the SHIFT key so that you type upper-
case characters. For example, for RX01 diskette,
type:

de DY

DX

Continue to step 11.

*  Any other response indicates that you must type
- the bootstrap on the terminal keyboard. Read the
section in Appendix A entitled Typing the Boot-
strap on the Terminal Keyboard.

11. If your system has been correctly bootstrapped, a mes-
sage prints on the console terminal. Check this message;
it should read:

RT-11SJ VO04.xx (the xx’s have developmental signif-
icance only and can be ignored)

If this version number (with the exception of the xx’s)

does not appear, read the section in Appendix B enti-
tled Suggestions for Bootstrapping the System.
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The proper response indicates that the monitor compo-
nent of the RT-11 operating system is active. Set the
system volume to a write-enabled condition (for all ex-
cept RXO01 diskette, which is always write-enabled).

You should now direct your attention to the console terminal,
since system interaction continues on this device.

DECscope Users’ Manual' (EK-VT5X-OP-001). Maynard, Mass.: Digital REFERENCES
Equipment Corporation, 1975.

A manual for the owners and operators of the DECscope (VT50) family of
video terminals and for those who will be programming computers to
interact with these devices.

VT100 User Guide (EK-VT100-UG-002). Maynard, Mass.: Digital Equipment
Corporation, 1978.

A manual for the owners and operators of the VT'100 video terminal and
for those who will be programming computers to interact with these de-
vices.

PDP-11 Processor Handbook, Maynard, Mass.: Digital Equipment Corporation,
1978.

A hardware manual for the owners and users of the PDP-11 family of
computers and for those who will be using the PDP-11 assembly language
instruction set.

RX8/RX11 Floppy Disk System Maintenance Manual* (EK-
ORX01-MM-PRE2). Maynard, Mass.: Digital Equipment Corporation, 1975.

A hardware manual for the owners and operators of RX01 diskettes and for
those who will be programming computers to interact with this device.

RT-11 Installation and System Generation Guide (AA-H376A-TC) and RT-11
System Release Notes (AA-5286C-TC). Maynard, Mass.: Digital Equipment
Corporation, 1980.

Two RT-11-specific software manuals that contain instructions for in-
stalling, customizing, and starting the RT-11 computer system.

1 . .
Used as an example; consult hardware user or maintenance manuals specific to
your system.






CHAPTER 3

INTERACTING WITH THE RT-11 COMPUTER SYSTEM

Interaction with the RT-11 computer system involves an ex-
change of information between you (the user) and the software
operating system. The exchange may be active, with you dic-
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system responding immediately; or it may involve the storing of
information on mass storage volumes for later use.

During the bootstrap procedure you activated the RT-11 com-
puter system by loading and starting the monitor program in
computer memory. One of the functions of the monitor program is
to provide you with the capability to use the console terminal.
Since the console terminal can perform both input and output
operations, it is used to interface between the system and the
user. With it, you can:

e Type the commands that control system operation
¢  Receive messages and responses from the system

All console terminals have a keyboard — used to enter informa-
tion — and a paper output device or video screen — used to echo
characters typed at the keyboard and to print system messages
and responses. Figure 3-1 shows two commonly used terminals,
the LA36 and the ¥F52: + /7

These two terminals differ in their output mechanism. While the
LA36 terminal has only a paper printer, the VT52 has a video
screen. The screen and the paper printer serve the same purpose
— they show user input and system responses; however, paper
output can be saved for later use while screen output is tempo-
rary. The keyboards of both terminals are the same and are shown
in Figure 3-2. Also shown in this figure is an LA30 (VT05) key-
board so that you can note some of the differences found in the
keyboards of older terminals.

3-1
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VT52/LA36 Keyboard

Figure 3-2 Keyboard Layouts

Using Figure 3-2 as a guide, study your own terminal keyhoard.
First, notice that the keys for the alphabetic characters are posi-
tioned in the same way as on most standard typewriters. The
SHIFT key allows you to select between numeric and special
characters and between upper- and lower-case characters.! The
position of the numeric and special characters varies somewhat
among the different terminals so you may need to hunt for a
particular key until you become familiar with your own terminal.
T T T
Locate the DELETE key (LA36/VT52, VT100 terminals) or the
RUBOUT key (LA30/VTO05 terminals). These keys perform the
same function: they are used to correct a typing mistake. Pressing
the key once cancels the last character typed. Pressing it twice
cancels the last two characters, and so on, back to the beginning
of the line.

lWith the exception of system messages and one other exception explained in
Chapter 5, the RT-11 computer system uses upper-case characters exclusively.
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USING

MASS STORAGE
VOLUMES

TO STORE
INFORMATION

Locate the TAB key. Tab stops on a computer terminal are posi-
tioned every eight spaces across the line, beginning at column 1.
Pressing the TAB key moves the character pointer (that is, the
position on the line where the next character will be typed) to the
beginning of the next tab stop.

The key marked RETURN (LA36/VT52, VT100 terminals) or CR
(LA30/VTO05 terminals) performs a carriage return; it both returns
the character pointer to the beginning of the line and advances it
to the next line. This key is used to terminate the line currently
being typed and to terminate certain RT-11 system commands.

Locate the ESC (SEL) key and LINE FEED key (LA36/VT52,
/T100 terminals) and ALT and LF keys (LA 30/VT05 terminals).
These are special command terminators that are described later
in Chapters 5 and 14.

An important key is the CTRL key. The CTRL key is always used
in conjunction with another character key to perform one of sev-
eral specific system operations. CTRL commands are explained
in detail when you begin to use them later in the manual.

Table 3-1 reviews the console terminal keyboard characters. Keys
not specifically mentioned are not used by the RT-11 computer
system and can be ignored.

You will have ample opportunity to become familiar with your
terminal keyboard as you perform the demonstration in this
manual.

Mass storage volumes provide an area (apart from computer
memory) to keep information for later use. The information may
be user application programs, data needed by a program, the
results of a program run, textual information, batch-type pro-
grams, and so on. As an example, the RT-11 operating system is
stored on a mass storage volume called the system volume. When
information is needed, as it was during bootstrapping, you can
transfer the information from the storage volume into computer
memory, where it can be used.

Before you can access the information stored on any storage
volume, however, you must first insert the volume (the medium)
into its corresponding device unit (drive), which is the hardware
device connected to the computer. Once a volume has been in-
serted into a device unit, the unit’s symbol also identifies the
volume. There may be more than one device unit for any given
volume, in which case each individual device unit is numbered 0,
1, 2, and so on. As you learned in the bootstrap procedure, the
system volume is inserted in device unit 0 and remains in this
device unit as long as you are using the system. Other storage
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volumes can be inserted in any available (corresponding) device
units. Figure 3-3 illustrates several mass storage volumes.

Table 3-1 Keyboard Characters

Key Function

ALT See ESC

ALTMODE

BACK SPACE| Ignored during normal system use

BREAK Ignored during normal system use

CR See RETURN

CTRL Control; part of several two-key command
combinations that perform specific system
functions

DELETE Erase; cancels the last character typed

ESC Command terminator; terminates an

editing command string; transmits the
command to the computer and performs a
carriage return

LF Command terminator; terminates certain
LINE FEED system commands; transmits the com-
mand to the computer and performs a car-
riage return

NEW LINE See LF
REPEAT Ignored dpuring normal system use

RETURN Line terminator, command terminator;
terminates the current line; terminates
certain system commands; transmits the
! ' command to the computer and performs a
carriage return

RUBOUT See DELETE
SHIFT Selects the uppermost of two characters
appearing on a key
TAB Moves the character pointer ahead to the
. beginning of the next tab stop |
any other | Transmits the alphanumeric or special |
key : character to the computer
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Figure 3-3 Mass Storage Volumes
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Figure 3-3 Mass Storage Volumes (Cont.)
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File Storage

File Protection

Mass storage volumes are capable of holding large amounts of
information. However, most volumes are physically small enough
so that you can transport them from the system, to your desk
perhaps. or to another computer system. In addition to all disks
(shown earlier in Figure 1-4), magtapes and cassettes are also
mass storage volumes.

You store information on a mass storage volume in the form of
files. Each file is simply a logical collection of data. Files may be
parts of programs or entire programs, program input data, or text
such as a letter or report. Whatever its content, each file is treated
as a unit and occupies a fixed physical area of the volume.

Every file on a mass storage volume has a unique name that is
composed of a file name and file type. The file name and file type
serve to identify the file and distinguish it from other files on the
volume. You can instruct the system to print on your terminal the
names of all files on any given volume. The resulting list is called
the volume directory listing. By referring to the volume directory,
you can find the name, size, and creation date of each file residing
on that volume and erase old files that you no longer need. When-
ever you perform an operation that affects the contents of the
volume, a new volume directory reflects the change.

Occasionally, after many files are added to a storage volume, the
volume runs out of room for new information. The storage volume
may also become damaged, lost, stolen, or worn through use. For
these reasons it is a good idea to have several extra storage vol-
umes on hand and to protect your more important files against
accidental erasure or loss.

One way to protect a file is to make a copy of it on a second
storage volume. The copy is called a backup file and insures you
against the loss or damage of your original file (or its respective

ataracn wvnlitmae)
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In addition, some storage volumes provide a mechanism that pro-
tects files against accidental erasure. This mechanism is generally
a switch on the volume itself, or on the device unit, that you can
manually set to a write-protect or write-enable condition (as you
did during bootstrapping). When the volume is write-protected,
information can be copied only from the volume to computer
memory or to another volume that is write-enabled. A volume
that is write-enabled, on the other hand, also allows information
to be copied from memory back to the volume.

The RT-11 operating system itself provides a protection feature.
This optional feature requires that you confirm certain system
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commands that might otherwise erase important information.
The system also issues prompting messages so that you provide
the proper file information when it is needed by a command.

Chapter 4 and succeeding chapters require you to use the ter-
minal to enter command information and start performing file
copy and other system operations. Before you continue, make sure
that there is a backup copy of your system volume. If you cannot
locate one, read Appendix B, Backing Up the System Volume,
before going on.

DECscope Users’ Manual' (EK-VT5X-OP-001) Maynard, Mass.: Digital REFERENCES
Equipment Corporation, 1975.

A manual for the owners and operators of VT-50 and VT-52 video termi-
nals and for those who will be programming the computer to interact with
these devices.

VT100 User Guide (EK-VT100-UG-002). Maynard, Mass.: Digital Equipment
Corporation, 1978.

A manual for the owners and operators of the VT'100 video terminal and
for those who will be programming computers to interact with these de-
vices.

LAS36/LA35 DECuwriter II User’s Manual* (EK-LA3635-0P-001) Maynard,
Mass.: Digital Equipment Corporation, 1975.

A hardware manual for the owners and operators of the LA36/LA35
DECwriter II and for those who will be programming the computer to
interact with these devices.

RT-11 System Message Manual (AA-5284C-TC) Maynard, Mass.: Digital
Equipment Corporation, 1980.

An explanation of system messages that may occur during normal system
use; includes required user actions.

1 . .
Used as an example; consult hardware user or maintenance manuals specific to
your system.
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CHAPTER 4

USING THE MONITOR COMMAND LANGUAGE

During the bootstrap operation, the RT-11 monitor was copied
into computer memory and started. The RT-11 monitor is actu-

1 Ison , . 1 . . i1 i 1 1 .
alilvy mMmanyu AiITTarant AaNMNANONTS TZNATYIZIING TOOoOAT hoar
ally liialiy Wiiiviviiv \,ULLJHULI%AL Ul ¥YYul n}lls vugo uueL '\:O supplfy’ DaSlC

system functions. For example, part of the monitor is called the
resident monitor (RMON) which provides console terminal ser-
vice and centrally required program code to provide a working
environment for both system and user programs. The resident
monitor is so named because it always remains in computer
memory, regardless of other system operations that may be occur-
ring. Other parts of the monitor are brought into memory from
the system volume as needed. These include the user service rou-
tine (USR), which provides support for the RT-11 file system,
and the keyboard monitor (KMON), which controls terminal key-
board interaction. From your standpoint, the keyboard monitor is
the most visible part of the system software. Among other ser-
vices, it supplies the monitor command language that you use to
control system operations.

The monitor command language is a set of English-like command
words that you type on the terminal keyboard to initiate and
control system operations. There are two general formats that you
can use to type a command; one is a long format and the other a
short format. The long format causes the system to print
prompting messages. These messages ask you to supply specific
information, such as file names and device names. The long
format is helpful until you become familiar with the commands.
You will then probably prefer to use the short format. This format
allows you to enter all required information on a single command
line; prompts are issued only if you neglect to supply necessary
information. Both formats are demonstrated throughout this
manual.

You terminate all monitor commands by typing a carriage return.
That is, after you type the required command information, you
press the carriage return key (represented in this manual by GED).
This instructs the monitor to initiate the command and to per-
form the operation.

The monitor prints a period at the left margin of the terminal
printer or screen whenever it is waiting for you to type a com-
mand. The period is your cue that the system is in monitor com-
mand mode and ready to accept a monitor command. Check the
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Using the Monitor Command Language

output on your terminal printer or screen. You should see at the

left margin:

RT-11GJ WO4 o xx

+

RT-11SJ identifies the RT-11 monitor called the single-job (Sd)
monitor. Following this is the version (and update) number of the
system in use, in this case, Version 4. The period on the next line
indicates that the system is in monitor command mode and is
waiting for you to type a monitor command.

General Command Whenever you issue a monitor command, you must supply certain
Format information to guide command processing. This information in-
cludes the following (square brackets indicate optional qualifiers

and characters):

COMMAND//option]

INPUT[/option]

OUTPUT{/option]!

NDTIT

First you indicate, by command, which
system operation you want initiated.
Command options are available to allow
you to alter the normal (default) opera-
tion.

You next indicate, by device and file
name, input information that is to be
used during the operation. The system
volume serves as the default input de-
vice. You must explicitly indicate other
volumes that you want used for input,
and you must usually indicate the file
names and file types of the input files.
Input file options are available to allow
you to alter agsumed (default) input on-

umed (defaul D
erations.

Finally you indicate, by device and file
name, output information that is to be
created as a result of the operation. The
system volume serves as the default
output device. You must explicitly indi-
cate other volumes that you want used
for output, and you must usually indi-
cate the file names and file types of the
output files to be created. Output file
options are available to allow you to
alter assumed (default) output opera-
tions.

1OUTPUTVoption] is not always used; sometimes output must be specified as
T

COMMAND//option]

ANE

IOTTPDITT. flaanan
/UU LI UL ILESPEC.
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As mentioned earlier, there are two ways you can type this com-
al iAna

mand information on the terminal ke bOaI‘u, illustrations of both
formats follow:

Long Command Format (system prompts for specific informa-
tion)

.COMMAND//option]
INPUT PROMPT? INPUT{/option]
OUTPUT PROMPT? OUTPUT [/option]

Short Command Format (no prompts)

.COMMAND//option] INPUT[/option] OUTPUT[/option]

Notice that you use a slash (/) character to separate an option
from the portion of the command that it qualifies, and a carriage
return to terminate each individual command line. When you
have supplied all the necessary information, the carriage return
signals the monitor to execute the command. You may use which-
ever format you wish. Both command formats are demonstrated
throughout the manual.

In addition to monitor commands, there are several special func-
tion commands, called control commands, that you type by first
pressing the CTRL key on the terminal keyboard, and then (while
holding it down) typing the appropriate letter key of the com-
mand. These commands require no terminator; the system per-
forms the function as soon as you type the command.

Control commands are special function commands used to inter-

+
rupt program execution, to inhibit terminal output, and to per-

form other similar special system operations. They are described
in the manual as you need to use them.

During the course of this chapter, and throughout the remainder
of the manual, you will use a number of monitor commands to
perform some common system operations. For example, you will
list the directories of device volumes, copy files between devices,
create files, and execute system and user programs. You perform
these operations by re-creating on the terminal keyboard the ex-
amples already provided for you.

You should first read the entire explanation of a command to be
aware of its format, the operation it performs, and the options
that are available. Then type the command on the terminal key-
board exactly as you see it used. Characters that you type appear
in the demonstrations in red print. Characters that are system
responses are shown in black print.

Control
Commands

Recreating
the Examples
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CORRECTING
TYPING
MISTAKES

CTRL/U

Table 4-1 lists symbols that you will see used throughout the
demonstrations. These symbols represent various keys on the ter-
minal keyboard. When you see one of these symbols in a com-
mand line, type the appropriate key on the keyboard.

Table 4-1 Keyboard Symbols

Symbol Type

RET carriage return key
line feed key

space bar (once for each time the symbol is shown).
Assume that you should type a single space unless you
are otherwise instructed; the space symbol is used
only if there is doubt about the number of spaces to

type.
TAB key (once for each time the symbol is shown)

DELETE (RUBOUT) key (once for each time the
symbol is shown)

ESCAPE (ALTMODE) key (once for each time the
symbol is shown)

TRUx) |CTRL key (hold down CTRL key while typing the
letter character [x])

™ (=) =
[%2] m x>

All commands that you give the system are typed on the terminal
keyboard. If you make a mistake while typing a command, there
are two easy ways that you can correct it.

One way to correct a typing error is to use the DELETE key on
ihe keyboard. Pressing the DELETE key once cancels the char-
acter just typed; pressing it a second time cancels the next to last
character typed, and so on, from right to left, until the beginning
of the line is reached. Then additional DELETEs are ignored.

The second way to correct a typing error is to use a special control
command, CTRL/U. Typing this command once is equivalent to
typing as many DELETEs as are needed to cancel every character
in the current line.

Al natinon the ctanm’c

+ P oy o
y il LIUULILVL LLliL O}D\/\/AJL AN S

nyva
i

Type on the keyboard the
LETEs, followed by the lc
sponse:

letters DABE, followed by two DE-
+

an
A

4-4



Using the Monitor Command Language

The monitor echoes each deleted character and encloses them
within backslashes. As far as the monitor is concerned, the only
characters you have typed are DATE.

+DABENEBATE

Thus, your current line is DATE. Continue by typing a CTRL/U.
Remember to first press the CTRL key and then type the U key
while holding the CTRL key down; no carriage return is neces-
sary.

CIRLY,

Notice that CTRL/U echoes on the terminal printer or screen as
"U.
+DABENEBATE U

All characters on the line are effectively canceled and the char-
can enter another command. You are still in monitor command
mode even though no prompting period appears at the left
margin.

Once the carriage return or line feed key is pressed, the previous
line cannot be corrected via DELETE or CTRL/U.

These two methods are commonly used to correct typing errors
made at the keyboard. You can choose whichever method seems
most convenient.

The kinds of command operations that you usually perform im- INITIAL MONITOR
mediately after the monitor is bootstrapped are those that set up COMMAND
initial conditions such as the current date and time of day, and OPERATIONS

those that initialize and prepare the system for future operations
such as file transfers. If your system has VT11 display hardware
and you decide that you want to use it, you should also enable
(turn on) the graphics display screen.

Display hardware on an RT-11 computer system consists of a Using VT11
cathode ray tube that allows programs to use graphics displays. If Display Hardware
your system has display hardware!, which is illustrated in Figure

4-1, you can use the graphics screen in place of the terminal

printer or screen if you wish.

'Video terminal screens are not considered graphics display hardware.
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GT

NOTE

Check question 5 in the Hardware Configuration sec-
tion of Chapter 2 to determine if your system has dis-
play hardware. If you do not have display hardware, go
on to the next section in this chapter, Entering the Date
and Time-of-Day.

The monitor command that enables the graphics screen is the GT
command. The GT command is used to change the condition of
the graphics display. In this case, you will use it to activate the
graphics display hardware so that the VT11 display screen re-
places the console terminal printer or screen as the terminal
output device.

Figure 4-1 VTI11 Display Hardware

Type the following on your terminal keyboard (if necessary, refer
to Table 4-1 to review the special symbols):

Long and Short Command Format

. GT ON

If your system does not have display hardware, the monitor prints

a message! on the terminal printer or screen informing you that

the command is illegal for your system configuration:
TKMON-F-I1ledal command

'The meanings of all system messages are listed in the RT-11 System Message
Manual.
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Otherwise, the command is accepted. You should notice that all
character-echoing and system responses are now directed to the
graphics screen instead of to the terminal printer or screen. After
the command has been accepted, a period appears on the
graphics screen, indicating that the system is waiting for another
command. The character pointer is visible as a blinking rectan-
gular cursor situated after the period (In the edit mode, the cursor
is L-shaped.)

Like output on the terminal screen, output that appears on the
graphics screen is temporary. Once the screen is filled, lines are
rolled off the top and are lost to view. However, if your terminal
has a printer, a special control command allows you to control
console terminal output so that it appears on both the graphics
screen and the terminal printer simultaneously. In this manner,
you can direct selected portions of terminal output — directory
listings, for example — to be both displayed and printed at the
same time. The advantage of this is that although the display

copy is eventually lost, you have a printed copy for later use.

The control command that provides this function is CTRL/E,
which is initiated by holding the CTRL key down while typing the
E key. No carriage return is necessary. When you type this com-
mand, no characters echo on the graphics screen, but you should
notice that all subsequent characters (both input and output)
appear on both the graphics screen and the terminal printer.

Thus, if your terminal has a printer and you wish to use the
printer in addition to your VT11 graphics screen, type once: CTRL/E

(Remember, this command does not echo.)

,WRONG COMMAND CRLU

To disable the printer at any time so that character echoing oc-
curs only on the graphics screen, type another CTRL/E com-
mand:

Finally, to return terminal output control to the terminal, disa-
bling the graphics screen, use the GT OFF command; this
changes the terminal device handler back to its original output
setting:

Long and Short Command Format
.GT OFF @&

Decide now whether to use the graphics screen for the remaining
demonstrations. If so, use the GT ON command to enable the
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Entering the Date
and Time-of-Day

DATE

TIME

graphics screen, and remember that the CTRL/E command is
available when you wish to produce simultaneous output.

Entering the current date and time-of-day are record-keepng
system operations; they help you later identify when other system
operations were performed.

For example, by entering the current date you instruct the system
to assign this date to all files you create. The date will also appear
in volume directories and listings produced by the various lan-
guage processors and utility programs. If your system has a clock,
by specifying the current time-of-day you instruct the system to
keep track of time based on the time you set. The current time is
printed on listings when they are produced, and may also be used
to control certain program operations.

Enter the date by typing the monitor DATE command as follows
(there is only one format):
Long and Short Command Format

+DATE B8-JAN-BO
This sets the date to January 8, 1980. Since this date is not
current, reenter the correct date using the same command format:

+DATE dd-mmm-vy @D
Typing the new date overrides the previous date.

The monitor TIME command is used to set the time-of-day, spec-
ified in 24-hour notation. The system keeps track of time in hours,
minutes, and seconds, based on the initial time that you enter in
the command. Enter the time as follows (there is only one
format):

Long and Shori Command Formai

+TIME 15:01:00 @D

If your system does not have a clock, the monitor prints a message
on the terminal informing you that the command is not valid for

.~ your system configuration:

TRMON-W-No clack

Otherwise, the time is set to 3:01 p.m. If your system has a clock,
reenter the correct time, using the same command format:

+TIME hh:i:mm:ss ([@ED

[
o+
o
@

Typing the new time override

id
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To check the time and date at any time while you are using the
system, simply type either the DATE command or the TIME
command, followed by a carriage return only:

Long and Short Command Format

+DATE
8-JAN-80

The system responds by printing the date or the time, based on
the information you previously entered.

Setting the time is temporary. If you want it to be kept current,
you must reenter it whenever you bootstrap the system. If your
system has a clock and you do not set the time, the TIME com-
mand will return the time elapsed since the last hardware boot.

Each hardware device in the RT-11 system is identified by a two-
character code name. These names, listed in Table 4-2, are de-
fined in the system software and are recognized and used by the
operating system. These are the device names that you generally
use in command input and output lines. However, you may want
to change any of these device names temporarily, for a variety of
reasons. The following paragraphs describe both using the phys-
ical device names shown in Table 4-2 and assigning logical (tem-
porary) device names to devices.

Two additional logical device names are used. These special
names are described in Table 4-3.

You use device names in the input and output portions of a com-
mand line to identify where input information can be found and
where output information will be sent. If a file is involved, you
also include its file name and file type in the following format:

devicename:filename.filetype

The device name is followed by a colon and is always separated
from any file name and file type by a colon. The device name is
generally one of the codes listed in Tables 4-2 and 4-3. When you
use a device name in any command, you must also include the
device unit number (represented by the letter n in Table 4-2)
unless the number is 0. The system assumes unit 0 of the device if
no unit number is given. Thus, diskette unit 0 is DX: or DXO0:;
diskette unit 1 is DX1:; RK: disk unit 2 is RK2:; and so on. Note
that, according to Table 4-3, you can use the device codes SY: or
DK: for your system volume in addition to its standard device

Assigning Logical
Names to Devices
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name. However, since the system volume is initially the default
storage volume for all operations, you do not need to use a device
name for your system volume.

Table 4-2 Physical Device Names

Code Device
CR: Card Reader
CTn: Cassette
DDn: DECtape I
DLn: RIL01 Disk
DMn: RKO06/07 Disk
DPn: RP02/03 Disk
DSn: RJS03/4 Disk
DTn: DECtape
DXn: RXO01 Diskette
DYn: RX02 Diskette
LP: Line Printer
MMn: TJU16 Magtape
MSn: TS11 Magtape
MTn: TM11 Magtape
PC: Paper Tape Punch/Reader
RF: RF11 Disk
RKn: RKO05/RK11 Disk
TT: Console Terminal Keyboard/Printer

Table 4-3 Special Logical Device Names

Code Device

SY: |The volume from which the monitor was bootstrapped;
that is, the system volume.

DK: |The default storage volume (initially the same as SY:;
that is, the system volume).

The names listed in Tables 4-2 and 4-3 are the device names
defined within the system software. However, you can change any
of these name assignments temporarily, either by reassigning ex-
isting names to different devices, or by assigning new logical
names of your own choosing to devices.

There are many reasons why you might want to change a device

name temporarily and assign it a logical name. You may, for
example, have a program that is written for a specific device that
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is not available on your system. If you assign its name to a device
that is available, the program then uses the new device instead.!

Since not all RT-11 users have access to the same kind of storage
volume, you are instructed to assign the logical name VOL: to
whatever volume you are using for storage. After you make this
assignment, subsequent command lines can be the same for ev-
eryone using this manual.

Similarly, the special logical device name DK:, presently assigned
to your system volume, could be assigned to any kind of storage
volume. Not only would DK: signify your storage volume, regard-
less of its physical device name, but you could also avoid typing
.DK: since it is the default storage volume for most commands
(only the R command requires that the file specified be on the
system volume SY:).

J

To assign a logical name to your storage volume, first determine
its physical device name. Check questions 6 and 7 in the Hard-
ware Configuration section of Chapter 2 to see which device and
which device unit you are using for your storage volume. Trans-
late this into the appropriate name and number using Table 4-2
as a guide.

Use the monitor ASSIGN command to change this physical name
to a logical name. Substitute for physical-device-name in the fol- ASSIGN
lowing command lines the physical name and device unit number
for your storage volume (for example, for RK05 disk unit 1, sub-
stitute RK1):

Long Command Format

.ASSIGN @D
Physical device name? physical-device-name
Lodical device mame? WOL: @D

Short Command Format
+ASBIGN pPhysical-device-name YOL: @D

Once the assignment is made, the system recognizes the logical
name VOL: as the device name for your storage volume. This is
the only logical assignment you need to make. Since you are not
changing the DK: assignment, the system volume remains the
default device for all I/O operations.

As you continue to use the system, you may well make many
device assignments and deassignments. To check the status of all SHOW

"This is called device independence.
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Listing Volume
Directories

DIRECTORY

CTRL/O

assignments made during a computer session, you can use the
monitor SHOW command to print on your terminal a list of all
the logical assignments currently in effect. For example, use the
SHOW command now to check the status of the assignment just
made:

Long and Short Command Format

+ SHOW

Check the list printed on your terminal to make sure that the
code VOL: has been assigned to your storage volume. The letters
VOL: should follow the appropriate device name in the list, as in
the following response, in which VOL: represents disk unit 1:

TT
“YRE  (Resident)
<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>