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Preface

Manual Objectives

The RSX-11IM-PLUS System Generation and Installation Guide is intended to guide a
system manager through the steps required to generate an RSX-11M-PLUS operating
system. It presents the information you need to generate a system for a specific hardware
configuration and a set of application requirements.

Intended Audience

This manual is intended for the system manager who is responsible for generating an
RSX-11M-PLUS system.

Document Structure

Chapter 1 contains an overview of the system generation process. It outlines the steps
involved in producing an RSX—11M-PLUS operating system.

Chapter 2 describes the contents, copying, and use of the distribution kit.

Chapter 3 describes the step-by-step process followed in generating a system. It provides
specific information on Executive and processor features, as well as specific device
information.

Chapter 4 describes how to copy, save, and back up your generated system, how to run

the Virtual Monitor Console Routine (VMR) task, and how to recover disk space after the
system generation is complete. Also discussed are Digital-supplied template files that

are useful in managing your new system, how to change the system without repeating
SYSGEN, and how to put more than one system on the same volume. This chapter includes
a list of system initialization error messages.

Chapter 5 describes the features and use of the pregenerated systems that are supplied on
the RLO2 disk for use with smaller PDP-11 configurations.

Appendix A supplies worksheets for gathering system information.



Appendix B lists devices included under RSX-11M-PLUS.
Appendix C provides examples of typical system generations.
Appendix D describes PDP-11 vector address conventions.

Associated Documents

You must read the RSX-1IM-PLUS Release Notes before you attempt to perform a system
generation. Information that was not included in this installation guide or in other RSX~
11M-PLUS manuals but is vital to the performance of a successful system generation is
contained in the Release Notes, along with a complete summary of the new features and
characteristics of Version 4.3 of the RSX-11M-PLUS operating system.

The RSX-11M-PLUS and Micro/RSX System Management Guide contains information on
utility programs that are used by the system manager to assign accounts, to verify proper
system operation, to monitor active tasks and resources, to set up and run the Queue
Manager (QMG) and batch processor, and to perform other related tasks.

The RSX-11M-PLUS and Micro/RSX Guide to Writing an I/0 Driver provides information
on using SYSGEN to incorporate drivers and databases into your system.

Conventions Used in This Document

The following conventions are used in this manual:

Convention Meaning

Vru The form Vr.u in text and examples refers generically to the current
release version and update of the software. The actual number is
included on the label of the distribution medium.

BLnn The form BLnn refers generically to the current base level (BL)
number of the software. The actual BL number is included on the
label of the distribution medium.

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

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

include DCL.
MCR> This is the explicit prompt of the Monitor Console Routine (MCR).
DCL> This is the explicit prompt of the Digital Command Language
(DCL).
XXX> Three characters followed by a right angle bracket indicate the

explicit prompt for a task, utility, or program on the system.



Convention

Meaning

UPPERCASE

command abbreviations

lowercase

/keyword,
/qualifier,
or
/switch

parameter

[option]

L]

{}

:argument

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

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

$ DIR

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

filename.filetype:version

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

A command element preceded by a slash (/) is an MCR keyword; a
DCL qualifier; or a task, utility, or program switch.

Keywords, qualifiers, and switches alter the action of the command
they follow.

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

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

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

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

Some parameters and qualifiers can be altered by the inclusion
of arguments preceded by a colon. An argument can be either
numerical (COPIES:3) or alphabetical (NAME:QIX). In DCL,
the equal sign (=) can be substituted for the colon to introduce
arguments. COPIES=3 and COPIES:3 are the same.

xi



Convention

Meaning

O)

[g,m]
[directory]

filespec

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

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

Commas are used as separators for command line parameters

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

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

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

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

The convention [directory] signifies a directory. Most directories

have 1- to 9-character names, but some are in the same [g,m] form
as the UIC.

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

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

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

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

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

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

Meaning

@

KEYNAME
"print" and "type"

black ink
red ink

CTRL/x

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

@filename[.filetype;version]

A horizontal ellipsis indicates the following:

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

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

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

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

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

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

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

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

A symbol with a 1- to 3-character abbreviation, such as B or IRET[,
indicates that you press a key on the terminal. For example, | RET

indicates the RETURN key, indicates the LINE FEED key, and |DEL
indicates the DELETE key.

The symbol | CTRL/x | means that you are to press the key marked
CTRL while pressing another key. Thus, | CTRL/Z | indicates that you

are to press the CTRL key and the Z key together in this fashion.
CTRL/Z | is echoed on some terminals as *Z. However, not all
control characters echo.
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Summary of Technical Changes

The following section lists the features that are new to the SYSGEN program or that have
been modified for the RSX-11M-PLUS Version 4.3 operating system. These new features are
documented in this revision of the RSX-1IM-PLUS System Generation and Installation Guide.

New or Modified Features
SYSGEN has the following new or modified features:
* The RA70 and RA90 disks are supported.
¢ The LGO1 and LG02 printers are supported LP: devices.
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Chapter 1
Infroduction to System Generation

The objective of the system generation procedure is to create an RSX~11M-PLUS operating
system tailored to your hardware configuration (consisting of a PDP-11 processor and an
assortment of peripherals) and performance requirements. This chapter provides an outline
of the stages involved in performing a system generation, which is controlled and performed
by a program called SYSGEN.

The terms system generation and SYSGEN are used extensively throughout this manual,
but not interchangeably.

System generation is used to refer to the entire process of obtaining a running RSX~11M-
PLUS operating system, beginning with use of the software components supplied to you by
Digital and ending with a ready-to-use system.

The SYSGEN procedure uses the Indirect Command Processor (Indirect) to arrange and
modify various software components and to assemble them into an RSX-11M-PLUS
operating system that is tailored to a particular hardware configuration. The SYSGEN
procedure is, therefore, a part of the system generation process.

Whenever this manual uses the term system generation, it indicates the entire process of
producing an RSX-11M-PLUS operating system. The term SYSGEN is used to refer to the
specific Indirect procedure used during system generation.

The first time a term that relates to system generation is used in this manual, it will appear
in boldface type. A definition of that term can be found in Section 1.6.

1.1 Which Chapters of This Manual Should You Read?

The RSX-11M-PLUS software you have received is supplied in one of the following two
forms:

* A Distribution Kit—A software kit that contains all the software components you need
to perform a system generation using the SYSGEN procedure. This distribution kit is
supplied on magnetic tape or on disk packs.
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* A Pregenerated System Kit—A disk that contains a ready-to-run RSX-11M-PLUS
operating system. You do not need to perform a system generation before using this
system. The SYSGEN procedure and the software components necessary to generate
a new RSX-11M-PLUS operating system are not supplied with this kit. There are a
small number of minor changes you can make to adapt the pregenerated system kit to
your processor model and number of peripherals.

If you have a distribution kit, you should read this and every chapter in this manual
except Chapter 5. If you have the pregenerated system kit, do not concern yourself with
the material in this chapter and subsequent chapters. Turn directly to Chapter 5, which
explains how to start using your pregenerated system.

1.2 Flow of a System Generation

The process of generating an RSX-11M-PLUS operating system begins when you make a
copy of the software components supplied to you on magnetic media and ends when you
hardware bootstrap a system disk on a specific hardware installation. A typical system
generation contains the following steps:

Preparing for a system generation
Copying the distribution kit
Invoking the SYSGEN procedure
Bootstrapping the generated system
Saving the generated system

& vk N

Copying the generated system

After you have completed these steps, you might need to install layered software products
(higher-level languages such as FORTRAN, or communications products such as DECnet—
11).

1.2.1 Preparing for a System Generation

This manual assumes that you have a tested and working hardware system on which to
generate an RSX-11M-PLUS operating system. This hardware system can be either of the
following:

¢ A PDP-11 hardware configuration that includes a processor with 22-bit addressing
capability and at least one of the disk drives listed in Chapter 2

¢ A VAX hardware configuration running VMS and VAX-11 RSX and at least one of the
disk drives listed in Chapter 2

Depending on the type of distribution kit you have, your system must have certain other
peripheral devices.

This manual also assumes that you know the parameters of the target system, the
hardware configuration on which you intend to run the RSX-11M—PLUS operating system
you are generating. You do not need to have this system available before you perform a
system generation, but you need to know the specifics of the hardware and the uses for the
system.
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For complete information on the hardware configuration required for running RSX-11M-
PLUS, see the RSX~11M-PLUS Software Product Description, which is included in every
RSX-11M-PLUS documentation set. This is the definitive source for information on the
systems and devices supported under RSX-11M-PLUS.

Before you begin generating an RSX-11M-PLUS operating system, you need to become
familiar with the system generation process and with this manual. You also need various
blank media and information about your hardware device configuration. Chapter 2
describes in detail what you need before you start.

1.2.2 Copying the Distribution Kit

Some RSX~11M-PLUS distribution kits are supplied on magnetic tape and must be
transferred to disk before you can begin the SYSGEN procedure. The magnetic tapes

can be used to make additional disk copies of the distribution kit when they are needed for
generating RSX-11M-PLUS operating systems for changed hardware configurations.

Other RSX-11M-PLUS distribution kits are supplied on disk. You should make a copy of
the Digital-supplied distribution kit disk and use the copy to perform a system generation.
Save the Digital-supplied distribution kit disk as a master from which you can make
additional copies when they are needed.

Chapter 2 lists the types and quantities of blank media necessary for copying the various
distribution kits.

1.2.3 Invoking the SYSGEN Procedure

Invoking the SYSGEN indirect command procedure begins an interactive terminal session
in which SYSGEN gathers the information necessary to assemble and build the Executive
and system database. The SYSGEN procedure prints questions on your terminal or reads
saved answer file input, or does both. SYSGEN then uses the information obtained to
assemble, to build, and to initialize a binary system image.

This chapter contains short descriptions of the sections of the SYSGEN procedure; Chapter
3 presents the details of each SYSGEN section.

1.2.4 Bootsirapping the Generated System

You need to software bootstrap your generated system to determine if it runs successfully
and to prepare for saving the system and moving it back to disk in hardware-bootable
format. Chapter 4 contains information on what to do at this point in the system generation
process.

1.2.5 Saving the Generated System

When you save the generated system with the MCR command SAV /WB, the contents of
main memory are written into the system image file. After a system has been saved, you
can hardware or software bootstrap the system to reload and restart it.
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1.2.6 Copying the Generated System

To guard against accidental corruption and loss of your generated system, you should make
a backup copy of the system. In some cases, it might be necessary to transfer the generated
system to a different type of disk. Chapter 4 contains instructions for making copies of
system images.

1.2.7 Layered Product Corrections

Correction files for layered products are supplied with every RSX—11M—PLUS distribution
kit. Instructions for applying the corrections are provided in Chapter 2.

1.3 What Is SYSGEN?

SYSGEN is the Indirect command procedure used to tailor and to build an RSX-11M-PLUS
operating system for a particular PDP-11 hardware configuration. The SYSGEN procedure
asks questions about both the software features you want to include in your system and
about your system’s hardware configuration. SYSGEN uses the information to assemble
and task build an RSX-11M-PLUS operating system specifically tailored to your needs.

You should read the RSX-1IM-PLUS Release Notes before attempting to run the SYSGEN
procedure. You should also be familiar with the material in this manual before attempting
to generate your own system. This manual contains information that will help you

understand the consequences of choosing or omitting the various system options. Attempts
to run SYSGEN without first consulting the documentation usually yield undesired results.

1.4 SYSGEN Ease-of-Use Features

SYSGEN contains a number of features designed to allow you to generate a working
system as easily and as rapidly as possible. The Full-functionality Executive option and the
Autoconfigure task free you from the necessity of deciding among many options. The saved
answer file feature lets you more easily modify your system later, if you decide to change
your original configuration.

1.4.1 Full-Functionality Executive Option

The Full-functionality Executive contains all RSX—11M-PLUS optional features. For
more information on these features and how to select the Full-functionality Executive, see
Chapter 3.

1.4.2 Autoconfigure

The Autoconfigure task automatically determines the correct hardware configuration of the
host system. If the hardware is set at the standard addresses, Autoconfigure determines the
processor type, the control and status register (CSR) and vector addresses of the peripheral
devices, and the presence of any optional hardware. This information can be directly used
by SYSGEN, thereby reducing greatly the number of questions asked in the Choosing
Peripheral Configuration (CP) section. For more information on using Autoconfigure, see
Chapter 3.
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1.4.3 Saved Answer Files

Your responses to questions asked by SYSGEN are saved in special files as you generate
your system. You can use these saved answer files later to generate another system without
having to answer all the SYSGEN questions again. For more information on using saved
answer files, see Chapter 3.

1.5 Sections of the SYSGEN Procedure

The SYSGEN procedure is divided into functional sections; each section name describes the
main task performed within that section. These tasks are normally performed in the order
listed, with the SYSGEN procedure automatically beginning the next task when it finishes
the current task.

During a complete SYSGEN, you perform the tasks in the following sections:
Choosing SYSGEN Options (SU)

Choosing Executive Options (CE)

Choosing Peripheral Configuration (CP)

Assembling the Executive and Drivers (AE)

Building the Executive and Drivers (BE)

Building the Privileged Tasks (BP)

Rebuilding the Supplied System Tasks (BN)

Creating the System Image File (CS)

An additional section, Adding a Device (AD), is not normally performed as part of the
SYSGEN procedure. For more information on this section, see Chapter 4 of this manual
and the RSX-11IM-PLUS and Micro/RSX Guide to Writing an I1/0O Driver.

In certain circumstances you might need to perform only one section of the SYSGEN
procedure or to enter the SYSGEN procedure at a point other than the beginning. You
are given these choices in the first section of the SYSGEN procedure, Choosing SYSGEN
Options (SU). Because certain sections rely on information obtained in other sections, you
might not always be able to perform a given section without having to go back and redo
previous sections.

e A N A

For more information on the sections of SYSGEN and on running individual sections, see
the descriptions in this chapter and in Chapter 3.

1.5.1 Choosing SYSGEN Options (SU)

In this section, you can choose SYSGEN options such as Autoconfigure and saved answer
files. Also included is a “menu” that allows you to resume a partially completed SYSGEN at
the appropriate section or to perform individual sections of SYSGEN.
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1.5.2 Choosing Executive Options (CE)

In this section, you have the opportunity to select one of two Executive configurations.

Your first choice, the Full-functionality Executive, contains all the RSX—-11M-PLUS service
features. Selecting this Executive guarantees that there are no missing features for external
tasks (for example, layered products). In addition, if you select this Executive, you are

asked fewer questions, and so the SYSGEN process is faster. Unless you have reason not to
want all the RSX-11M-PLUS features available to you, you should select this Executive.

Choosing the second option, the User-tailored Executive, allows you to tailor an Executive
to your specific needs. The SYSGEN command files ask you a series of questions about the
features that you want your Executive to contain. You would want to select this option in
only a few situations. For example, if you are generating a system intended for use by a
single user, you could exclude Resource Accounting from your Executive.

During the Choosing Executive Options (CE) section, SYSGEN also asks you about the
processor hardware options on the system.

1.6.3 Choosing Peripheral Configuration (CP)

In this section, SYSGEN asks you a series of questions about your peripheral devices. These
questions constitute the most complex portion of SYSGEN. Running Autoconfigure greatly
reduces the number of questions you have to answer in this section.

1.5.4 Assembling the Executive and Drivers (AE)

In this section, SYSGEN assembles the Executive, the drivers, and the driver databases.
SYSGEN allows you to decide whether you want assembly listings, and, if so, it directs
them to a file or to the line printer.

1.5.5 Building the Executive and Drivers (BE)

In this section, SYSGEN task builds the Executive, the drivers, and the driver databases.
SYSGEN also allows you to save the files from a previous system generation, which
might be residing in directory [1,54]. If you choose to save the old system generation
files, SYSGEN transfers them to a directory that you specify.

1.5.6 Building the Privileged Task (BP)

In this section, SYSGEN task builds the nonvectored privileged task SAV. Whenever you
rebuild the Executive, you must rebuild the nonvectored privileged task SAV. There is only
one nonvectored privileged task for RSX-11M-PLUS Version 4.3.

1.5.7 Rebuilding the Supplied System Tasks (BN)

In this section, SYSGEN task rebuilds designated supplied system tasks. A supplied system
task need only be rebuilt if you have changed the default options in the task build command
file. The questions in this section allow you to choose the supplied system tasks that need
to be rebuilt. However, there is usually no need to rebuild system tasks.
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1.5.8 Creating the System Image File (CS)

In this section, the system image file is initialized by the Virtual Monitor Console Routine
(VMR) indirect command file named SYSVMR.CMD. (VMR is a utility that creates the data
structure necessary to boot a newly created RSX-11M-PLUS system image file.) SYSVMR
automatically establishes the partition boundaries for the system image, loads all the
drivers, and installs the privileged tasks built during the Building the Privileged Tasks (BP)
section.

If you want to set up the partitions in your system differently from the way in which
SYSVMR sets them up or if you want to modify SYSVMR for any other reason, SYSGEN
permits you to do so during this section.

1.5.9 Adding a Device (AD)

In this section, SYSGEN allows you to add or to change a loadable driver with a loadable
database in an already generated system. SYSGEN asks you questions about the device’s
hardware configuration, generates a loadable database, and assembles and task builds
the driver and its database. You can then load the driver into your system and bring its
associated devices on line.

This section is not performed as part of a complete system generation. You can use it to
add a new device or to change the configuration of a device type in an existing system. This
section can also be used to add a user-supplied driver.

See Chapter 4 for more information on the Adding a Device (AD) section.

For a complete discussion of adding loadable device drivers, see the RSX-11M-PLUS and
Micro/RSX Guide to Writing an I/0 Driver.

1.6 Terms Relating to System Generation

This section defines some of the terms used in this manual. The purpose of defining these
terms here is to familiarize you with them before you begin generating your RSX~11M-
PLUS operating system. To find more information on a given term, look up the term in the
RSX-11M-PLUS Information Directory and Master Index. If you have performed a system
generation already and feel confident about the terms listed here, you can probably skip
this section and go directly to Chapter 2.

ACP (Anciliary Control Processor)

An ACP is a privileged task that implements a particular file structure on a class of devices.
It performs volume-related functions such as maintaining directories, allocating space for
files, creating and deleting files, and enforcing file protection. When a volume is mounted, it
is associated with the ACP that understands its file structure.

Usually, a task communicates with File Control Services (FCS), FCS communicates with the
ACP, and the ACP communicates with the device driver.

RSX-11M-PLUS supplies two ACPs: Files—11 ACP (F11ACP) for the Files—11 disk structure
and Magnetic Tape ACP (MTAACP) for the ANSI-formatted magnetic tape structure.
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Autoconfigure

The Autoconfigure task automatically determines the correct hardware configuration of the
host system, including the processor type, the control and status register (CSR) and vector
addresses of the host system’s peripheral devices, and the presence of optional hardware;
however, the hardware must be set at the standard addresses. This information can be
used directly by SYSGEN, thereby greatly reducing the number of questions asked during
SYSGEN.

baseline system

The baseline system is the standalone RSX-11M-PLUS operating system included as part
of the distribution kit. It contains those software components you need to generate an
RSX-11M-PLUS operating system.

CSR (control and status register)

Every peripheral device has a unique address on the UNIBUS and Q-bus. When addressing
a device, you are actually addressing a set of registers that communicate with the device.
The CSR address is the address of a single register within that set of device registers; it is
used by drivers to access any of the other registers within that set.

Digital-supplied driver

The RSX~11M-PLUS distribution kit contains drivers for the hardware devices supported
by RSX—11M-PLUS. These drivers are referred to as Digital-supplied drivers and are
supported by Digital.

driver

A driver is a set of subroutines called by the Executive I/O system in response to I/O
requests from user programs. The driver translates I/O requests into instructions directed
to a specific device type. Each type of peripheral device has its own driver.

A driver can be either resident or loadable. A resident driver resides within the Executive’s
address space, which reduces primary pool space. A loadable driver resides outside the
Executive’s address space, and the driver is mapped when it is needed.

Because resident drivers reside within the Executive, they must be incorporated at system
generation. Loadable drivers can be added to an existing RSX-11M-PLUS operating system
at any time, without requiring you to perform a new system generation.

In RSX~-11M-PLUS operating systems with support for Executive data space, all drivers
must be loadable.

A driver has an associated database that describes the particular device configuration.

See the RSX-1IM-PLUS and Micro/RSX Guide to Writing an I/0 Driver for a full
discussion of drivers and databases.
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dual-access device

A dual-access (or dual-ported) device is an I/O device that can be accessed by either of two
controllers. To install a dual-access device, you must have a dual-access hardware option
that is available only with certain devices. This hardware provides two ports for accessing
the device, with each port connected to a different controller. Only one port is allowed
access to the device at any one time.

Under RSX-11M-PLUS, each port is connected to different controllers on the same system.
This setup provides high availability and allows load sharing between the two ports.

A dual-access device can also be connected to controllers on two separate systems, but
RSX-11M-PLUS does not support this configuration.

Executive

The Executive is the software core, or kernel, of the RSX-11M-PLUS operating system. It
is responsible for resource allocation, multiuser protection, and intertask communications.
In general, the Executive monitors, controls, and services system-level activity. It provides
a relatively machine-independent multiprogramming environment in which you can develop
and run user applications.

FCS (File Control Services)

FCS is a set of routines that a task can use to access the file system. It allows both record-
criented and block-oriented I/O and provides for device-independent file operations such
as creating, deleting, opening, closing, reading, and writing. To use FCS, a task invokes
the FCS macros. The macros call FCS routines, which issue the actual queue I/O (QIO)
directives.

The FCS routines are linked with a task when the task is task-built. These routines can
reside in the task’s image or in a separate resident library. (See the explanations of FCSFSL
and FCSRES.)

Most of the RSX-11M-PLUS tasks and utilities use FCS.

FCSFSL

FCSFSL is the supervisor-mode library of commonly used FCS routines. You can build tasks
to link to this single copy of the FCS routines rather than having to include the routines
in each task image. Having only one copy of the FCS routines in memory instead of many
reduces memory usage.

A task accesses a supervisor-mode library by using the supervisor-mode mapping registers,
a hardware feature available on the PDP-11/44, PDP-11/70, MicroPDP-11/53, MicroPDP-
11/73, MicroPDP-11/83, and PDP-11/84 processors. Mapping the library in supervisor mode
allows the library to reside outside the task’s logical address space, thereby permitting
larger tasks.

If you include supervisor-mode library support during SYSGEN, many of the RSX-11M—
PLUS tasks are built to use FCSFSL. SYSGEN includes the letters “FSL” in these task file
names so that you can tell which tasks are built to use FCSFSL. The FCSFSL versions of
the tasks have exactly the same software features as the versions that link to FCSRES or
that include the FCS routines in their task images.

Introduction to System Generation 1-9



The same library image is used for both FCSFSL and FCSRES. When building a task by
mapping the library in supervisor mode, the task uses FCSFSL files to generate the correct
linkages. When the task runs, it uses the library image that is installed from FCSRES files.
The FCSFSL files are only needed to build tasks that use the FCS library in supervisor
mode; therefore, they should not be installed.

See the RSX—1IM-PLUS and Micro/RSX Task Builder Manual for more information on
supervisor-mode libraries.

FCSRES

FCSRES is a resident library of commonly used FCS routines. You can build tasks to link
to this single copy of the FCS routines rather than including the routines in each separate
task image. Having only one copy of the FCS routines in memory instead of many reduces
memory usage.

A task accesses a resident library by using the user-mode mapping registers. These
registers are also used to map the task code and data, so each task that uses the FCSRES
library must reserve some of its logical address space to map the library.

The FCSRES library uses no special hardware; therefore, the library can be used on any of
the processors RSX—11M—PLUS supports. If you cannot use FCSFSL tasks (because your
processor does not support supervisor mode), you can instruct SYSGEN to build many of
the RSX-11M-PLUS tasks to use FCSRES instead. SYSGEN includes the letters “RES”
in these task file names so that you can tell which tasks are built to use FCSRES. The
FCSRES versions of the tasks have exactly the same software features as the versions that
link to FCSFSL or that include the FCS routines in their task images.

See the RSX-11M-PLUS and Micro/RSX Task Builder Manual for more information on
resident libraries.

Full-functionality Executive

The Full-functionality Executive, which is one of the options you can select in the Choosing
Executive Options (CE) section of SYSGEN, contains all the RSX-11M-PLUS service
features. Selecting this Executive ensures that the generated Executive includes nearly
all required features for external tasks (for example, layered products). In addition, if you
select this Executive, the SYSGEN procedure is shorter.

hardware bootstrap

A hardware bootstrap is a process whereby you initiate a software system startup. Using
the console switches or the console terminal, or both, you can instruct the bootstrap read-
only memory (ROM) to load the hardware boot-block record from an input device into
memory. The boot-block record contains the code you need to load the system image into
memory.

host system

The host system is that system on which you perform an RSX-11M-PLUS system
generation. It can be the same hardware on which you intend to run your new target
system, or it can be a separate configuration that is more convenient to use for system
generation.
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interrupt

An interrupt is a mechanism whereby the various external hardware subsystems
communicate a need for software servicing.

mapped system

PDP-11 processors supporting memory management hardware are known as mapped
systems. The memory management hardware converts virtual addresses to physical
addresses in memory. RSX—-11M-PLUS does not support unmapped systems and only
runs on systems incorporating memory management hardware.

mixed MASSBUS configuration

A mixed MASSBUS configuration is a peripheral configuration in which devices of different
types are connected to the same MASSBUS controller (an RH controller).

Normally, a controller has only one type of device connected to it. For example, the first
MASSBUS controller (RHA) might have all RP04s, RP05s, and RP06s (DB-type device)

connected to it, the second controller (RHB) might have all RM03s and RM05s (DR-type
device) connected to it, and so on.

In a mixed MASSBUS configuration, a controller has different types of devices connected to
it. For example, the first MASSBUS controller (RHA) might have both an RP06 (DB-type
device) and an RM03 (DR-type device) connected to it.

online system

An online system is an operating environment that shares resources with other processing
or development work in progress. In the context of SYSGEN, generating an RSX-11M-
PLUS system on line means that you are using host system software and not the baseline
system provided on the distribution kit.

pool

Pool (sometimes called the dynamic storage region, or DSR) is an area in memory that is
used as a workspace for storing system data structures such as system lists, control blocks,
and I/O packets.

There are two kinds of pool in RSX-11M—-PLUS: primary pool and secondary pool. They
differ in their uses and in their location.

Primary pool is an area of memory within the Executive’s address space. It is used for
short-lived or frequently accessed data structures. Because it is used for many Executive
and I/O operations, primary pool is a critical resource, and the amount of space available is
limited. The size of primary pool is fixed when the system is generated. SYSGEN always
makes primary pool as large as possible.

Secondary pool is a partition in memory outside the Executive’s address space. It is used
for more permanent or less frequently accessed data structures. Secondary pool can be
as large as you want; it is limited only by the amount of available memory. The size of
secondary pool is determined when the system image file is created by VMR. SYSGEN
makes secondary pool a reasonable size for your hardware and software configuration.
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PREPGEN

A PREPGEN is the SYSGEN procedure performed without executing the MCR command
lines that assemble, task build, and manipulate certain files. You have the opportunity to
answer all SYSGEN questions and to create saved answer files, but a new system is not

assembled or built, and no files are deleted.

You are given the choice of performing a PREPGEN shortly after you invoke the SYSGEN
procedure.

Performing a PREPGEN saves time and prevents mistakes. PREPGEN lets you run
through the SYSGEN questions and become familiar with them before you actually use
your answers to generate a new system. The saved answer files generated can then be used
to perform an unattended SYSGEN.

saved answer file

Saved answer files contain the text of each question asked in the various sections of
SYSGEN, along with your answers to those questions. These files are created by SYSGEN
as you generate your system.

You can use previously generated saved answer files to generate a system without having to
answer all the SYSGEN questions again.

saved system

A saved system is a system image that has been bootstrapped and then written back to the
system image file on disk by using the MCR command SAV.

software bootstrap

A software bootstrap is a process whereby a privileged user initiates a new software system
startup from an already running system. Software bootstrapping requires the use of the
MCR command BOO. (See the RSX-11M-PLUS MCR Operations Manual, particularly the
SAV and BOO commands, for details on software bootstrapping.) Any valid RSX-11M-
PLUS system image can be software bootstrapped.

standalone system

A standalone system is an operating environment that is dedicated to a single activity. In
the context of SYSGEN, generating a standalone RSX-11M-PLUS system means that you
are using the baseline system provided on the distribution kit.

target system

The target system is the operating system produced by the system generation procedure, as
well as the hardware configuration on which it is intended to run. System generation can
take place on the target system computer or on a different computer. (See “host system.”)
unsaved system

An unsaved system is a system image after SYSGEN has executed the SYSVMR.CMD
indirect command file and before the system has been bootstrapped and saved.
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user-supplied driver

Many users have applications that require customized or special-purpose drivers. Any
device driver that is not included in the distribution kit is considered a user-supplied driver.

User-tailored Executive

The User-tailored Executive, which is one of the options you can select from the Choosing
Executive Options (CE) section of SYSGEN, allows you to tailor an RSX-11M-PLUS
Executive to your specific needs. The SYSGEN command files ask you a series of questions
about the features that you want your Executive to contain. You would select this option
only if the Full-functionality Executive contained features that were not compatible with
your application or if a special application required a smaller Executive.

vector

Associated with every device is a unique 2-word location in the low end of memory called a
vector. (The memory locations from 0 to 776g are the vector areas.) Each vector stores the
Processor Status Word (PSW) and the program counter (PC) of the interrupt service routine
for a specific device. When a device interrupts the processor, the processor saves the current
PSW and PC on the stack and loads the PSW and PC from the device’s vector. The address
in the new PC points to the interrupt service routine.

Not all vectors are assigned to peripheral devices. Some are reserved for software
interrupts. For instance, execution of the TRAP instruction causes an interrupt. A new
PSW and PC are then loaded from the vector reserved for use only by the TRAP instruction.

In addition, there are what are known as “floating vectors.” Floating vectors are those
addresses from location 300g to location 776g. The assignment of devices to those vectors
is left to the discretion of the system manager and the Digital Field Service representative.
Generally, floating vectors are used for assigning multiple devices of a given type that
require more than one controller. See Appendix D for a description of the algorithm used to
assign floating vectors.
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Chapter 2

Geftting Started

This chapter describes the steps you must perform before you invoke the SYSGEN
procedure.

2.1 What You Need Before You Begin

Before you follow the system generation procedure described in this manual, you should
gather the necessary media, software, and hardware information you will need during the
system generation. The following is a list of the items essential to a successful system
generation:

Distribution Kit—Digital supplies the RSX-11M-PLUS system software components
on magnetic tapes or disks that are used to generate a working system. Section 2.2
describes the contents of specific distribution kits.

Blank Media—During system generation, you need a number of blank disks to back
up the distribution kits and to contain the generated system. The type and quantity of
media required depends on the type of distribution kit you have. See Section 2.1.2 for a
discussion of blank media requirements.

Device, CSR, and Vector Data for the Target Hardware—You need a list of the hardware
devices to be supported on the generated system, their respective controllers, and the
respective control and status register (CSR) and vector address data. You need this
data even if you use Autoconfigure to aid in configuring your peripheral devices because
some of your devices may have nonstandard CSR and vector addresses; therefore, your
devices cannot be detected by Autoconfigure.

If you are generating an RSX-11M-PLUS operating system for the first time, you
should obtain CSR and vector information from the Digital Customer Service personnel
who installed your hardware system. If you are already running an RSX-11M-PLUS
system on the hardware configuration for which you are generating a new RSX~-11M~-
PLUS system, you can obtain this information by using the following CON command
line:

CON DISPLAY ATTRIBUTES FULL
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The resulting display lists the CSR and vector information contained in the system
database, which generally, although not necessarily, reflects the actual hardware
configuration. More information on the format of the display and on the CON command
can be found in the RSX-1IM-PLUS and Micro/RSX System Management Guide.

Completed Worksheets—Appendix A containsg a number of worksheets that you can use
to collect and to organize the information you need to generate a system. There are
worksheets for the CSR and vector address information you must gather, as well as an
Executive options worksheet that you can use to record the choices you make as you
read through the Choosing Executive Options (CE) section in Chapter 3.

You should make copies of these worksheets, fill them out, and keep them with you
when you invoke SYSGEN.

RSX-11M-PLUS Release Notes—You must read the Release Notes before you attempt to
perform a system generation. The Release Notes contain information and warnings that
were not incorporated into this manual and other manuals.

RSX-11M-PLUS System Generation and Installation Guide—This manual provides
step-by-step instructions for each of the operations you must perform, and you should
have it on hand as you proceed through the system generation procedure.

2.1.1 Supported Target System Disks

Before you can invoke SYSGEN, you must copy the distribution kit software to the disk on
which you will generate the new system. Throughout this manual, this disk is called the
target system disk.

For an RSX-11M-PLUS system generation, your target system disk may be one of the
following:

RC25 RMO3 RA81
RD52 RMO5 RAS82
RD53 RM80 RAS0
RD54 RA60 RPO4
RK07 RA70 RPO5
RMO02 RAS80 RPO6

2.1.2 Blank Media Requirements

Use the following guidelines in determining the quantity of blank media to have on hand as
you generate your system:

Turget System Disk—If you have the magnetic tape kit, you need at least one disk to
make a copy of the distribution kit. If you intend to use an RC25, RD52, or RK07 as
the target system disk, you need two blank disks, because the entire magnetic tape
distribution kit does not fit on one disk. If you have the RK07 disk kit, you need two
blank RKO7 disks to copy both of the distribution kit disks.
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*  Backup Copy of Generated System—You should keep a backup copy of the finished
RSX-11M-PLUS system you generate, in case the system disk becomes corrupted
accidentally. You can back up the target system disk to magnetic tape or to another
disk, depending on your needs and on your hardware configuration. You need one
2400-foot magnetic tape (or two 2400-foot tapes if you save the system on tape at a
density of 800 bits per inch (bpi) instead of at a density of 1600 bpi) or one TK50
magnetic tape cartridge for backing up the system to tape. If you back up the system to
disk, you need a blank disk of sufficient size to hold the files on the target system disk.

If you have an RL02 pregenerated system kit, see Chapter 5 for blank media requirements.

2.1.3 Device Mnemonic Information

In RSX~-11M-PLUS commands and in SYSGEN, peripheral devices are referred to both
by their hardware names (for example, RMO05 disk drive, TU77 tape drive) and by their
software device mnemonics (for example, DR1 and MMO0). Appendix B contains a list of
hardware names and their respective software device mnemonics for all RSX-11M-PLUS
devices.

2.2 The Distribution Kit

A distribution kit is a collection of magnetic media containing the software components you
need to generate an RSX-11M-PLUS system. The types of distribution kits available for
RSX~11M-PLUS are as follows:

* 1600-bpi magnetic tape

¢ 800-bpi magnetic tape

¢ TK50 magnetic tape cartridge
¢ RKO07 disk

e RLO2 disk

The RLO2 disk kit is unlike the other kits. It contains a pregenerated, ready-to-use
RSX~11M-PLUS system, and a system generation is not needed. You must follow different
procedures for setting up and using this kit. See Chapter 5 for a complete description of the
contents and use of the RL0O2 pregenerated system kit.

Procedures for handling the magnetic tape (including the TK50 magnetic tape cartridge)
and RKO07 disk kits are described in this chapter and subsequent chapters.

Each kit contains the following software items:

* Distribution files—The kit contains the RSX-11M-PLUS Executive and driver source
files, privileged and nonprivileged tasks, object libraries, SYSGEN command files, and
other files needed to generate an RSX-11M-PLUS system.

* Baseline system—This system is a pregenerated, bootable, RSX-11M-PLUS system
supplied as an operating environment for performing a standalone system generation.

e Standalone RSX-11S system (BRUSYS)—This system is used to copy the distribution
kit tape to disk (or, in the case of the RK07 disk kit, to copy the kit disk to another
RKO07 disk).
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There are two types of distribution files: the first contains all the source, command, and
object files needed to perform a system generation, while the second contains source and
other miscellaneous files.

In magnetic tape kits and in the TK50 magnetic tape cartridge kits, both parts exist on the
tape as backup sets created by the Backup and Restore Utility (BRU), with one backup set
for each part. You must copy these backup sets to disk before you can perform a system
generation.

In RKO7 disk kits, each part is supplied on a separate disk. You should make a copy of
the distribution kit disks and use those copies to perform a system generation. Save the
Digital-supplied disks as masters from which you can make fresh copies of the unaltered
distribution kit, should the need arise.

Figure 2—-1 is an example of the paper labels that are attached to the magnetic tapes or
disks in the RSX~-11M-PLUS distribution kits.

Figure 2-1: Examples of Paper Labels for Magnetic Tapes and for Disks

ORDER-NUMBER
RSX-11M-PLUS Vr.u BRU MT:800
ID:RSX11MPBLnn DIST KIT 1/2

Dipital Equ’bmem c

1082

©

ORDER-NUMBER
RSX-11M-PLUS Vr.u BIN RK7 1/2
ID:RSX11MPBLNn DIST KIT

© 1989 Digital Equipment Corporation

. "

MLO-003948

Each paper label contains the following items of information:
e Current Digital product order number

® Current operating system name and version number
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¢ Tape format (for example, BRU) or disk format (for example, BIN, meaning “binary”)
¢ Density (for magnetic tapes only)
¢ Type of distribution kit (such as RK7 for the RK07 disk kit)

* Software volume label prefixed “ID:”; it should include the current base level number nn
(such as ID:MPLUSBLnnSRC)

* Descriptive text (such as DIST KIT or BRUSYS STANDALONE COPY SYSTEM)
¢ Tape reel or disk number (such as 1/5, which means “reel one of five reels”)

Check the tapes or disks you receive against the lists in the following sections to identify
the various elements of the kit and to ensure that you have received a complete kit.

2.2.1 Magnetic Tape—1600 bpi
The 1600-bpi magnetic tape distribution kit consists of the following two magnetic tapes:
¢ Distribution kit (ID:RSX11MPBLnn DIST KIT)
¢ BRUSYS Standalone Copy System and Layered Product Corrections

2.2.2 Magnetic Tape—800 bpi
The 800-bpi magnetic tape distribution kit consists of the following three magnetic tapes:
¢ Distribution kit tape 1 ID:RSX11MPBLnn DIST KIT 1/2)
¢ Distribution kit tape 2 (ID:MPBLrnSRC DIST KIT 2/2)
e BRUSYS Standalone Copy System and Layered Product Corrections
The first backup set is on the first tape, and the second backup set is on the second tape.

2.2.3 TK50 Magnetic Tape Cartridge

The TK50 magnetic tape cartridge distribution kit consists of the following two magnetic
tape cartridges:

¢ Distribution kit ID:RSX11MPBLnn DIST KIT)
¢ BRUSYS Standalone Copy System and Layered Product Corrections

2.2.4 RKO7 Disk
The RKO07 disk distribution kit consists of the following two RK07 disks:
* Distribution kit disk 1 (ID:RSX11MPBLrn DIST KIT)
¢ Distribution kit disk 2 ID:MPBLnnSRC DIST KIT)

The first distribution kit disk contains all the software components needed to perform a

complete system generation. The second distribution kit disk contains miscellaneous source
files.
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2.3 Host Systems for Generating RSX-11M-PLUS

To generate an RSX-11M-PLUS system, you must have a computer running
RSX-11M-PLUS Version 3.0 or higher, or a VAX computer running VAX-11 RSX to
manage the host computer’s resources. The host computer is the computer on which you
are generating your new RSX-11M-PLUS system. It may or may not be the computer for
which you are generating the new RSX-11M-PLUS system; that computer is referred to as
the target computer.

2.3.1 Generating a New RSX-11M-PLUS System Stand Alone

If your hardware installation is new or if you do not have access either to a computer
running RSX-11M-PLUS Version 3.0 or higher, or to a VAX computer running VAX~11
RSX, you must use the baseline system supplied with the distribution kit to manage
the host computer’s resources and to run the SYSGEN procedure. This is known as a
standalone system generation.

The baseline system has been modified to use a loadable crash dump driver. This allows
baseline system crash dumps on all configurations, including devices supported by loadable
crash dump drivers.

Previously, the baseline system had crash dump support for MM-type devices and could
only produce crash dumps on configurations that included MM-type devices. The baseline
system now has loadable crash dump support for MM-type devices, but you can change the
crash dump driver by using the DCL command SET SYSTEM /CRASH_DEVICE=ddnn: or
the MCR commands SET /CRASHDEV=ddnn: or SET /CRASH_DEVICE=ddnn:. Refer to
the RSX-1IM-PLUS and Micro/RSX Crash Dump Analyzer Reference Manual for more
information on loading crash dump drivers.

To produce a crash dump of the baseline system, you must have previously loaded

the appropriate crash dump driver for the crash dump device that you want. Digital
recommends that you load the appropriate crash dump driver immediately after booting
the baseline system because the crash dump driver cannot be loaded after the system crash
occurs.

2.3.2 Generating a New RSX-11M-PLUS System On Line

If a host computer is already running an RSX-11M-PLUS system (Version 3.0 or higher)
or if you have access to a VAX computer running VAX-11 RSX, you can use that running
system to copy the distribution kit and to run the SYSGEN procedure and related tasks.
This is known as an online system generation.

2.4 Copying the Distribution Kit

Before you can invoke SYSGEN, you must copy the distribution kit software to the target
system disk. Even if you have an RK07 disk distribution kit, you should make a copy of
the Digital-supplied distribution kit disk and use that copy as the target system disk. If
you work on a copy of the distribution kit, you will always have an unaltered copy of the
distribution kit to use should the target system disk accidentally become corrupted during
the system generation procedure.
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Because you must copy the magnetic tape distribution kit to a disk before invoking
SYSGEN, the original kit tapes can be used at any time to make fresh disk copies. The
procedure for copying your distribution kit depends on the type of kit you have and on
whether you are performing a standalone or an online system generation.

Note

Your should always write-protect the distribution kit media before copying the kit in
order to protect the contents from erasure.

If you have an RL0O2 pregenerated system kit, turn directly to the special instructions in
Chapter 5. If you are generating your new system stand alone, read Section 2.4.1 next. If
you are generating your new system on line, read Section 2.4.2 next. If you are generating
your new system on a VAX host computer running VAX-11 RSX, read Section 2.4.3 next.

2.4.1 Copying Kits Stand Alone

If you have a magnetic tape distribution kit, you must copy the distribution kit to the target
system disk. If you have an RK07 disk kit, you must make a copy of the distribution kit
disk to use as the target system disk. The following sections describe the procedures used
to copy each type of distribution kit by using the BRUSYS and baseline standalone systems.

2.4.1.1 The BRUSYS System

The BRUSYS system is a limited-feature, memory-resident RSX-11S system. It is meant to
be used only to prepare the target system disk and to copy the magnetic tape distribution
kit or to copy RKO07 disk kits. The baseline system contained on the target system disk is
used as the operating environment for standalone system generations. Included with the
BRUSYS system are copies of the following utilities:

¢ Backup and Restore Utility (BRU)

¢ Bad Block Locator Utility (BAD)

¢ Disk Volume Formatter Utility (FMT)
¢ Digk Save and Compress Utility (DSC)

Also included is a special-purpose configuration program—the Standalone Configuration
and Disk Sizing Program (CNF)—that allows you to change the CSR and vector addresses
in the BRUSYS system. The BRUSYS system expects your devices to be at the following
CSR and vector addresses:

Device CSR Vector
DB 176700 254
DM 177440 210
DR 176300 150
DU 172150 154
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Device CSR Vector

MM (FOR=0) 172440 330

MS 172522 224
MT 160000 320
MU 174500 260

If your devices are at different CSR and vector addresses, if your MM-type magnetic tape
drive is on a different formatter number, or if CNF returns an “Invalid device” message, you
must change the values in BRUSYS. You can do this by using the following CNF switches
when you enter the device name:

/CSR=csr address
/VEC=vector address
/FOR=formatter number

The vector addresses that BRUSYS expects for DR-, MM-, and MT-type devices are
nonstandard. The CSR addresses that BRUSYS expects for DR- and MT-type devices
are also nonstandard. If you are using one of these devices as an input or output device,
you will usually have to change the values in BRUSYS to match the CSR and vector
addresses of your hardware. You can enter the standard values for these devices by using
the following responses to CNF:

DR:/CSR=176700/VEC=254
MM: /VEC=224
MT: /CSR=160000/VEC=224

To begin copying your distribution kit, you must hardware bootstrap the BRUSYS

standalone system on your host computer. The procedure for hardware bootstrapping
the BRUSYS system depends on the bootstrap hardware present on the host computer.

For information on the bootstrapping procedures for specific hardware configurations, refer
to the documentation supplied with your hardware or consult Digital Customer Service.

If you have a magnetic tape kit, read Section 2.4.1.2 next. If you have an RK07 disk kit,
read Section 2.4.1.3 next.

2.4.1.2 Copying the Magnetic Tape Kit Stand Alone

If your host computer is stand alone, use the following procedure to copy the 800-bpi
magnetic tape, the 1600-bpi magnetic tape, or the TK50 magnetic tape cartridge kits. (The
output disk referred to in this section is the blank disk you intend to use as the target
system disk. All commands shown in this section are issued to the MCR command line
interpreter (CLI).)

1. Put the BRUSYS tape and the output disk in the appropriate drives. If you are not
familiar with the procedure for using the tape or disk drives, consult the hardware
documentation for the drives.

2. Hardware bootstrap the BRUSYS tape. The RSX~11S standalone system prints an
identification line on the console terminal, and then it begins to run CNF.
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3.

In response to the “Enter first device” prompt from CNF, enter the /DEV switch. CNF
prints a list of the devices and the CSR address, vector address, and CSR status that
BRUSYS expects for each device. For example:

>Enter first device: /DEV

DB 176700 254 Present
DK 177404 220 Present
DL 174400 160 Present
DM 177440 210 Present
DP 176714 300 Not Present
DR 176300 150 Present
DU 172150 154 Present
MM FOR=0 172440 330 Not Present
MS 172522 224 Present
MT 160000 320 Not Present
MU 174500 260 Not Present

In the example, CNF does not find devices at the default CSR addresses for DP-, MM-,
MT-, and MU-type devices. If you want to use any of those devices in copying the
distribution kit, you enter the actual CSR or vector address for that device by using the
/CSR or /VEC switch, or both.

If both devices you are using to copy the distribution kit are at the CSR and vector
addresses that BRUSYS expects, follow the instructions in step 4.

BRUSYS expects nonstandard vector addresses for DR-, MM-, and MT-type devices.
BRUSYS also expects nonstandard CSR addresses for DR- and MT-type devices. If you
are using one of these devices to copy the distribution kit, skip to step 5 for instructions
on how to change the values in BRUSYS to match the CSR and vector addresses of your
hardware.

If one or both of the devices you are using to copy the distribution kit are not at the
CSR and vector addresses that CNF prints on your terminal, skip to step 5.

Enter your device specifications in response to the prompts from CNF. The “first
device” is the tape drive containing the BRUSYS tape; the “second device” is the drive
containing the output disk.

If CNF returns an “Invalid device” message when you enter either of the device
specifications, follow the instructions in step 5. If CNF does not print the error message,
skip to step 6.

If your magnetic tape controller or your disk controller are not connected to the CSR
and vector addresses that BRUSYS expects or if your MM-type magnetic tape drive is
on a formatter number other than zero, you must modify the software to incorporate the
correct addresses. You can do this by using the following CNF switches when you enter
each device name:

/CSR=csr address
/VEC=vector address
/FOR=formatter number
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For example, if you have a TU16 magnetic tape at nonstandard CSR and vector
addresses of 1763005 and 150g, respectively, and an RP04 with the default addresses,
and the unit number of both units is zero, the following is the sequence of commands to
CNF:

Enter first device: MMO:/CSR=176300/VEC=150

Enter second device: DBO:

If CNF prints an “Invalid device” error message when you enter either of the device

specifications, check to see that the actual CSR and vector addresses for that device are
the ones you entered.

6. After you have entered device specifications for the first and second devices successfully,
press the RETURN key and enter the date and time by using the TIM command. Then, use
the TIM command again to verify that you entered the correct date and time, as follows:

Hit RETURN and enter date and time as ’'TIM HH:MM MM/DD/YY’

> TIM 20:06 04/02/89[RET|
> TIM

20:06:01 02-APR-~89

>

7. Format the output disk, if necessary. Disks purchased from Digital are preformatted.
You can skip this step if you are certain that your disk is formatted properly. Disks
from other vendors or disks that have produced I/O errors may need to be formatted.
For example, if your output disk is DBO, use the following command sequence:
> RUN FMT
>
FMT> DBO:/VERIFY
** WARNING - Data will be lost on DBO: *¥*

Continue? [Y OR N]: Y
Start formatting

Start verification
Operation complete

FMT> [CTRL/2

8. Run the Bad Block Locator Utility (BAD) on your output disk. For example, if your
output device is DBO, use the following command sequence:

> RUN BAD
>

BAD> DBO:/LIST
BAD -- DBO: Total bad blocks= 0.

BaD>

9. Remove the BRUSYS tape from the tape drive, and replace it with the distribution kit
tape. (If you have an 800-bpi tape kit, load the first of the two distribution kit tapes.)

10. Run the Backup and Restore Utility (BRU) to copy the first backup set on the
distribution kit tape to the output disk.
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In the BRU command line, you must specify the maximum number of files permitted
on and the number of file headers initially allocated o the disk volume to which you
are copying the distribution kit tape. To set these values, you need to use the BRU
qualifiers /MAXIMUM and /HEADERS, respectively. Table 21 gives the appropriate
values needed for the arguments to the MAXIMUM and /HEADERS qualifiers.

Table 2-1: Disk Initialization Qualifier Values

Device Value for /MAXIMUM Value for HEADERS
RAG60 24617 12308
RA70 34180 25593
RAS80 14629 7314
RA81 54815 51699
RAS82 65500 51699
RA90 65500 65495
RC25 3130 1565
RD31 2558 10236
RD32 5117 20471
RD52 3719 1859
RD53 8529 4264
RD54 19143 9571
RKO7 3308 1654
RM02/RM03 8099 4049
RMO5 30781 25593
RM80 14923 7461
RP04/RPO5 10567 5283
RPO6 20956 10478

For example, if you have a 1600-bpi distribution kit tape mounted on MMO, and an
RP06 output disk mounted on a drive designated as DBO, use the following command

BRU> /DENSITY:1600/VERIFY/MAX:20956/HEADERS:10478

sequence:

> RUN BRU

>

From: MMO: |RET]
To: DBO: |[RET]

BRU - Starting Tape 1 on MMO:
BRU - End of Tape 1 on MMO:

BRU - Starting verify pass Tape 1 on MMO:

Getting Started 2-11



11.

BRU - End of Tape 1 on MMO:
BRU - Completed
BRU> [CTRL/Z

If you have a TK50 magnetic tape cartridge kit, do not use the /DENSITY switch in the
command line.

If you have an 800-bpi tape kit, you must use 800 as the argument of the /DENSITY
switch in the command line (for example, /DENSITY:800).

If BRU prints messages indicating that the verify operation failed, repeat this entire
step. If the verify operation fails again, use a new output disk. If the verify operation
fails once again, your distribution kit tape is probably defective and should be replaced.

When BRU finishes, the output disk contains a bootable baseline system and is referred
to as the target system disk.

Note

If you have an 800-bpi distribution kit, remove the first tape; then, put the
second tape in the appropriate drive.

If you have a 1600-bpi distribution kit, do not remove the tape from the drive
at this point. The second backup set is automatically copied by the baseline
startup procedure that runs as the next step.

Hardware bootstrap the target system disk. This brings the baseline system into
memory. (Consult your hardware documentation or Digital Customer Service for
information on bootstrapping disks on your particular hardware configuration.)

When the baseline system comes up, it prints an identification line and invokes the
baseline startup command file, BASTART.CMD, which asks a number of questions
pertaining to your system. Answer these inquiries appropriately. BASTART then
runs online BRU to copy the second backup set from the distribution kit tape. When
BASTART exits, you can remove the distribution kit tape from the tape drive. Proceed
to Chapter 3 for the next step in the system generation procedure.

2.4.1.3 Copying the RKO7 Disk Kit Stand Alone

Use the following procedure to copy the RK07 disk kit when the host computer is stand
alone. The output disk referred to in this section is the blank disk you intend to use as the
target system disk. All commands shown in this section are issued to the MCR command
line interpreter (CLI).

L

Put the first distribution kit disk and a blank RK07 disk in your RK07 drives. If you
are not familiar with the procedure for using RK07 disk drives, consult the hardware
documentation for the drives.

Hardware bootstrap the distribution kit disk. This brings the baseline system into
memory. The baseline system prints an identification line and invokes the baseline
startup command file, BASTART.CMD, which prompts you for the date and time. Press
CTRL/Z in response to the prompt to exit from BASTART. This command file will be run
again after you have copied your kit.
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3. Write-protect the distribution kit disk by entering the write-protect switch on the drive.
Then, software bootstrap the BRUSYS system by using the following command line:
>BOO [6,54]BRUSYS

This command line brings the BRUSYS system into memory. The RSX~-11S standalone
system prints an identification line on the console terminal and then runs CNF.

4. In response to the “Enter first device” prompt from CNF, enter the /DEV switch. CNF
prints a list of the devices and the CSR address, vector address, and CSR status that
BRUSYS expects for each device. For example:

>Enter first device: /DEV

DB 176700 254 Present
DK 177404 220 Present
DL 174400 160 Present
DM 177440 210 Present
DP 176714 300 Not Present
DR 176300 150 Present
DU 172150 154 Present
MM FOR=0 172440 330 Not Present
MS 172522 224 Present
MT 160000 320 Not Present
MO 174500 260 Not Present

If the RK07 disk drives you are using to copy the distribution kit are at the CSR and
vector addresses that CNF prints on your terminal, follow the instructions in step 5.

If the RKO7 disk drives you are using to copy the distribution kit are not at the CSR
and vector addresses that CNF prints on your terminal, skip to step 6.

5. Enter your device specifications in response to the prompts from CNF. The “first
device” is the drive containing the distribution kit disk; the “second device” is the
drive containing the output disk.

If CNF returns an “Invalid device” message when you enter either of the device
specifications, follow the instructions in step 6. If CNF does not print the error message,
skip to step 7.

6. If your disk controller is not connected to CSR and vector addresses that BRUSYS
expects, you must modify the software to incorporate the correct addresses. You can do
this by using the following CNF switches when you enter each device name:

/CSR=csr address
/VEC=vector address

For example, if your disk controller is at nonstandard CSR and vector addresses of
1774443 and 2403, respectively, and if you are using drives DM0 and DM1, the following
is the sequence of commands to CNF:

Enter first device: DMO0:/CSR=177444/VEC=240

Enter second device: DMl1:/CSR=177444/VEC=240

If CNF prints an “Invalid device” error message when you enter either of the device
specifications, check to see that the actual CSR and vector addresses for that device are
the ones you entered.
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7. After you have successfully entered device specifications for the first and second devices,
press the RETURN key and enter the date and time by using the TIM command. Then use
the TIM command again to verify that you entered the correct date and time, as follows:

Hit RETURN and enter date and time as ’TIM HH:MM MM/DD/YY’

>TIM 07:47 04/20/89

> TIM
07:47:01 20-APR-89

>

8. Format the output disk, if necessary. Disks purchased from Digital are preformatted.
You can skip this step if you are certain that your disk is formatted properly. Disks
from other vendors or disks that have produced I/O errors may need to be formatted.
For example, if your output disk is DM1, use the following command sequence:

>RUN FMT
>

FMT> DM1:/VERIFY
** WARNING - Data will be lost on DMl: **

Continue? [Y OR Nl: Y
Start formatting
Start verification

Operation complete

>

9. Run the Bad Block Locator Utility (BAD) on your output disk. For example, if your
output device is DM1, use the following command sequence:

>RUN BAD
>

BAD> DM1l:/LIST
BAD -- DMl: Total bad blocks= 0.
BAD> |CTRL/Z

10. Run the Backup and Restore Utility (BRU) to copy the distribution kit disk to the
output disk. For example, if the distribution kit disk is mounted on DMO and the
output disk is mounted on DM1, use the following command sequence:

>RUN BRU
>

BRU> /VERIFY

From: DMO: [RET]

To: DM1:

BRU - Starting verify pass

BRU -~ Completed
BRU> |CTRL/Z

If BRU prints messages indicating that the verify operation failed, repeat this entire
step. If the verify operation fails again, use a new output disk. If the verify operation
fails once again, your distribution kit disk is probably defective and should be replaced.

When BRU finishes, the output disk contains a bootable baseline system and is referred
to as the target system disk.

2-14 Getting Started



11. Remove the first distribution kit disk and the copy you just made from their drives
and replace them with the second distribution kit disk and another blank RK07 disk,
respectively. Repeat steps 8, 9, and 10 to copy the second distribution kit disk.

When BRU finishes, remove the second distribution kit disk and replace it with the copy
of the first distribution kit disk (the target system disk). Write-enable the copy of the
distribution kit disk.

At this point, you should set aside your original distribution kit disks for safekeeping.

The copies of these disks that you just made should be loaded and ready in your RK07
drives, and both disks should be write-enabled.

12. Hardware bootstrap the target system disk. This brings the baseline system into
memory. (Consult your hardware documentation or Digital Customer Service for
information on bootstrapping disks on your particular hardware configuration.)

When the baseline system comes up, it prints an identification line and invokes the
baseline startup command file, BASTART.CMD, which asks a number of questions
pertaining to your system. Answer these inquiries appropriately. When BASTART
exits, proceed to Chapter 3 for the next step in the system generation procedure.

2.4.2 Copying Kits On Line

The following two sections describe procedures for copying the magnetic tape (including the
TK50 magnetic tape cartridge distribution kit) and RK07 distribution kits when using a
host computer already running an RSX-11M-PLUS system.

If you are using a VAX host computer running VAX-11 RSX, go directly to Section 2.4.3
next. If you have a magnetic tape kit, read Section 2.4.2.1 next. If you have an RK07 disk
kit, read Section 2.4.2.2 next.

2.4.2.1 Copying the Magnetic Tape Kit On Line

Use the following procedure to copy the 800-bpi magnetic tape, 1600-bpi magnetic tape, or
TK50 magnetic tape cartridge kits when using a host computer running an RSX-11M-PLUS
system. The output disk referred to in this section is the blank disk you intend to use as the
target system disk. All commands shown in this section are issued to the MCR command
line interpreter (CLI).

1. Log in to a privileged account on the host system.

2. Put the distribution kit tape and the output disk in the appropriate drives. (If you
have an 800-bpi tape kit, use the first of the two distribution kit tapes.) If you are not
familiar with the procedure for using the tape or disk drives, consult the hardware
documentation for the drives.

3. Allocate and mount the distribution kit tape and the target system disk by using the
MCR command MOU /FOR to mount the tape and the disk as foreign volumes. For
example, if your distribution kit tape is on MS0 and your output disk is on DR2, use the
following command sequence:

> ALL MSO: [RET]
> ALL DR2: |[RET|
> MOU MSO0:/FOR [RET]
> MOU DR2:/FOR
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4. Format the output disk, if necessary. Disks purchased from Digital are preformatted.
You can skip this step if you are certain that your disk is formatted properly. Disks
from other vendors or disks that have produced I/O errors may need to be formatted.
For example, if your output disk is DR2, use the following command sequence:

> RUN $FMT [RET]
FMT> DR2:/VERIFY

*% WARNING - Data will be lost on DR2: **
Continue? [Y OR N]: ¥

Start formatting

Start verification

Operation complete
FMT> |[CTRL/Z

5. Run the Bad Block Locator Utility (BAD) on your output disk. For example, if your
output disk is DR2, use the following command sequence:

> RUN $BAD
BAD> DR2:/LIST

BAD -- DR2: Total bad blocks= O.
map> [CTRL/Z]

6. Run the Backup and Restore Utility (BRU) to copy the first backup set on the
distribution kit tape to the output disk.

In the BRU command line, you must specify the maximum number of files permitted
on and the number of file headers initially allocated to the disk volume to which you
are copying the distribution kit tape. To set these values, you need to use the BRU
qualifiers /MAXIMUM and /HEADERS, respectively. The following table gives the
appropriate values needed for the arguments to the /MAXIMUM and /HEADERS
qualifiers. (This table is the equivalent of Table 2-1.)

Device Value for MAXIMUM Value for HEADERS
RA60 24617 12308
RA70 34180 25593
RAS80 14629 7314
RAS1 54815 51699
RAS82 65500 51699
RA90 65500 65495
RC25 3130 1565
RD31 2558 10236
RD32 5117 20471
RD52 3719 1859
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Device Value for /MAXIMUM Value for HEADERS

RD53 8529 4264
RD54 19143 9571
RKO07 3308 1654
RMO02/RMO03 8099 4049
RMO5 30781 25593
RMS80 14923 7461
RPO4/RP05 10567 5283
RPO6 20956 10478

For example, if you have a 1600-bpi distribution kit tape mounted on MS0 and an RMO03
output disk mounted on DR2, use the following command sequence:

> RUN $BRU
BRU> /DENSITY:1600/VERIFY/INITIALIZE/MAX:8099/HEADERS:4049 [RET]

From: MSO: [RET]
To: DR2:

BRU - Starting Tape 1 on MSO:
BRU - End of Tape 1 on MSO:

BRU
BRU

Starting verify pass Tape 1 on MSO:
End of Tape 1 on MSO:
BRU - Completed

BRU> CTRL/2Z

If you have a TK50 magnetic tape cartridge kit, do not use the /DENSITY switch in the
command line.

If you have an 800-bpi tape kit, you must use 800 as the argument of the /DENSITY
switch in the command line (for example, /DENSITY:800).

If BRU prints messages indicating that the verify operation failed, repeat this entire
step. If the verify operation fails again, use a new output disk. If the verify operation
fails once again, your distribution kit tape is probably defective and should be replaced.

When BRU finishes, the output disk contains a bootable baseline system and is referred
to as the target system disk.

Note

If you have an 800-bpi distribution kit, remove the first tape; then, put the
second tape in the appropriate drive.

If you have a 1600-bpi distribution kit, do not remove the tape from the drive
at this point. The second backup set is automatically copied by the baseline
startup procedure that runs after you bootstrap the baseline system in the next
step.

Getting Started 2-17



7. Dismount the target system disk and mount it again; this time use the volume label
(RSX11MPBLnn) instead of the /FOR switch. Then, set your device default to the target
system disk device. For example, if your target system disk is DR2, use the following
command sequence:

> DMO DR2:/LOCK=NOUNLOAD
DMO -~ TT55: dismounted f£rom DR2: *** Pinal dismount initiated ***
> MOU DR2:RSX11MPBLnn

> ASN DR2:=SY:

8. Change your default directory to [2,54]. Then, invoke the baseline startup command
file, BASTART.CMD. Use the following command sequence:

> SET /NONAMED
> SET /DEF=[2,54]
> @BASTART

BASTART asks a number of questions pertaining to your system. Answer these
inquiries appropriately. BASTART then runs BRU to copy the second backup set
from the distribution kit tape. When BASTART exits, you can remove the distribution
kit tape from the tape drive. Proceed to Chapter 3 for the next step in the system
generation procedure.

2.4.2.2 Copying the RK07 Disk Kit On Line

Use the following procedure to copy the RK(07 disk kit when using a host computer running
an RSX-11M-PLUS system. (The output disk referred to in this section is the blank disk
you intend to use as the target system disk. All commands shown in this section are issued
to the MCR command line interpreter (CLI).)

Note

This procedure requires two free RKO7 drives. If your system has only two RK07
drives, and one of them contains your system disk, you cannot copy your RKO7 kit
on line. You must use the standalone copying procedure described in Section 2.4.1.8.

1. Login to a privileged account on the host system.

Put the first distribution kit disk and a blank RK07 disk in your RK07 drives; then,
write-protect the distribution kit disk. If you are not familiar with the procedure for
using RK07 disk drives, consult the hardware documentation for the drives.

3. Allocate and mount the kit disk and the output disk by using the /FOR switch with the
MOU command to mount the disks as foreign volumes. For example, if your distribution
kit disk is DMO and your output disk is DM1, use the following command sequence:

> ALL DMO: [RET
> ALL DMi:

> MOU DMO:/FOR [RET]
> MOU DM1:/FOR

4. Format the output disk, if necessary. Disks purchased from Digital are preformatted.
You can skip this step if you are certain that your disk is formatted properly. Disks

from other vendors or disks that have produced I/O errors may need to be formatted.
For example, if your output disk is DM1, use the following command sequence:
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> RUN $FMT
FMT> DMl:/VERIFY [RET]

** WARNING - Data will be lost on DMl: *x

Continue? [Y OR N]: Y

Start formatting

Start verification

Operation complete

FMT> |(CTRL/Z

Run the Bad Block Locator Utility (BAD) on your output disk. For example, if your
output disk is DM1, use the following command sequence:

> RUN $BAD ‘
BAD> DML1:/LIST

BAD ~-- DMl: Total bad blocks= 0.
BAD> CTRL/Z |

Run the Backup and Restore Utility (BRU) to copy the distribution kit disk to the
output disk. For example, if the distribution kit disk is mounted on DMO and the
output disk is mounted on DM1, use the following command sequence:

>RUN $BRU [RET|
BRU> /VERIFY/INITIALIZE
From: DMO:

To: DM1: [RET|

BRU - Starting verify pass

BRU - Completed

BRU> |CTRL/Z

If BRU prints messages indicating that the verify operation failed, repeat this entire

step. If the verify operation fails again, use a new output disk. If the verify operation
fails once again, your distribution kit disk is probably defective and should be replaced.

When BRU finishes, the output disk contains a bootable baseline system and is referred
to as the target system disk.

Dismount the first distribution kit disk and the copy you just made. For example, if
the distribution kit disk is mounted on DMO and the copy is mounted on DM1, use the
following command sequence:

>DMO DMO: /LOCK=UNLOAD

DMO -- TT36: dismounted from DMO: *¥** Final dismount initiated **x
>DMO DML :/LOCK=UNLOAD
DMO -- TT36: dismounted from DMl: *** Final dismount initiated ***

Remove the first distribution kit disk and the copy from their drives and replace them
with the second distribution kit disk and another blank RK07 disk, respectively. Repeat
steps 3, 4, 5, and 6 to copy the second distribution kit disk.

When BRU finishes, remove the second distribution kit disk and replace it with the copy
of the first distribution kit disk (the target system disk). Write-enable the copy of the
distribution kit disk.
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At this point, you should set aside your original distribution kit disks for safekeeping.
The copies you just made of these disks should be loaded and ready in your RKO07 drives,
and both disks should be write-enabled.

Dismount the target system disk and mount it again; this time use the volume label
(RSX11MPBLnn) instead of the /FOR switch. Then, set your device default to the target
system disk device. For example, if your target system disk is DMO, use the following
command sequence:

> DMO DMO : /LOCK=NOUNLOAD

DMO -- TT13: dismounted from DMO: *** Final dismount initiated ***
> MOU DMO:RSX11MPBLnn

> ASN DMO:=SY:

Change your default directory to [2,54]. Then invoke the baseline startup command file,
BASTART.CMD. Use the following command sequence:

> SET /NONAMED
> SET /DEF=[2,54]
> @BASTART

BASTART asks a number of questions pertaining to your system. Answer these
inquiries appropriately. When BASTART exits, proceed to Chapter 3 for the next
steps in the system generation process.

2.4.3 Copying Kits on a VAX Host Running VAX-11 RSX

VAX-11 RSX emulates many of the software features of an RSX-11M-PLUS operating
system on a VAX host running VMS. You can use a VAX host computer running VAX-11
RSX to generate an RSX-11M-PLUS system for a PDP-11 target computer.

You must have VAX-11 RSX installed and running on the VMS host computer before you
can continue with the instructions in this section.

2.4.3.1 Logging In and Setting Up Privileges

Before you can begin to copy the distribution kit, you must set certain VMS privileges and
terminal characteristics:

You must have change mode to kernel (CMKRNL) privilege. This allows you to perform
a SET /UIC command, which changes your default User Identification Code (UIC).

You must have the system logical name (SYSNAM) privilege. This allows you to create
system logical names.

You must have logical I/O (LOG_IO) privilege. This allows VMR to perform logical I/O
on system files.

You must have volume protection (VOLPRO) privilege. This allows you to mount
volumes with the /FOREIGN keyword for the MOUNT command.

You must have system protection (SYSPRV) privilege. This allows you to create files in
other directories.
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¢ You must disable the line editing characteristic for your terminal (SET TERMINAL
/NOLINE_EDITING). This allows you to enter an escape character to get help from
SYSGEN.

Use the following procedure to log in and set up the necessary privileges.

1. Log in to the VMS system by using the /CLI=MCR qualifier so that you can use MCR;
all copying and SYSGEN CLI commands use MCR:

Username:  SYSTEM/CLI=MCR
Password:

2. Set up the required privileges by entering the following command line:
> SET PROCESS/PRIVILEGES=(CMKRNL, SYSNAM,LOG_IO, VOLPRO, SYSPRV) [RET]

3. Disable the line editing characteristic for your terminal by using the following command
line:

> SET TERMINAL /NOLINE_EDITING

2.4.3.2 Using $$n Logical Names

Because physical device names on VMS systems are longer than those on RSX systems, the
complete physical device name is not recognized by the RSX SYSGEN procedure or by RSX
utilities such as the Backup and Restore Utility (BRU). This limitation is overcome by using
what is known as a $$n logical name to refer to the device.

During startup, VAX-11 RSX defines the $$n logical names for the devices on your VMS
system or VAXcluster. See the VAX-11 RSX Installation Guide and VAX-11 RSX Release
Notes for additional information on how the $$n names for your system are defined. The
VAX-11 RSX Compatibility Mode Reference Manual provides more detailed information on
$$n logical names.

The $$n logical name for a device should be used in place of the VMS physical device name
wherever a device specification is required. By entering the following command, you can
determine which $$n logical names correspond to the devices you are using.

> SHOW LOGICAL $$*

The following example illustrates how $$n names are used to copy a magnetic tape
distribution kit and to prepare to invoke SYSGEN on a VAXcluster. The tape used is a
TU78 on a HSC controller; the disk used is a local RK07 on controller B.

> SHOW LOGICAL $$*
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(LNMSPROCESS_TABLE)
(LNM$SJOB_803299A0)
(LNMS$SGROUP_000301)
(LNM$SYSTEM TABLE)

"$$0" = "ALEX$DMAO:"
"$$1" = "ALEX$DMB1:"
"$$10" = "BLKHOLSMUAO:"
"$$11" = "BLKHOLSMUAl:"
n$$12n = "CSAl:"

"$$13" = "SYSS$SPECIFIC:"
"$$14" = "SYS$COMMON:"
"$$2" = "ALEX$SMMAO:"
"$$3" = "BLKHOLSDUAO:"
"$$4" = "BLKHOLSDUA4:"
"$$5" = "BLKHOLSDUAS:"
"$$6" = "BLKHOLSDUAG6:"
"$$7" = "BLKHOLSDUA7:"

> MOU $$10:/FOR [RET]
> MOU $$1:/FOR [RET]
> BAD $$1:/LIST

> BRU [RET]
BRU> /DENSITY:1600/VERIFY/INITIALIZE/MAX:3308/HEADERS:1654

From: $$10: [RET]

To: $81:

BRU - Starting Tape 1 on $8510:

BRU - End of Tape 1 on $$10:

BRU - Starting verify pass Tape 1 on $$10:
BRU - End of Tape 1 on $$10:

BRU - Completed

BRU>

> SET DEF $$1:

Although using the $$n logical name is recommended because it allows the use of any device
on the system, using $$n logical names is not necessary in all cases.

If the devices you are using to copy the distribution kit and perform the SYSGEN are on
"controller A" (the first controller for that device type) and if they are local to the system
you are using (not on another system or HSC controller in a VAXcluster), you can use an
abbreviated form of the device name that omits the controller letter and node name. For
example, the devices that appear in the SHOW DEVICE display, shown in the preceding
example as ALEX$MMAO: and ALEX$DMAQO:, can be referred to as MM0: and DMO:
respectively.

The following two sections describe procedures for copying the magnetic tape (including the
TK50 magnetic tape cartridge distribution kit) and the RK07 distribution kits when using a
VAX host computer running VAX~-11 RSX.

If you have a magnetic tape distribution kit, read Section 2.4.3.3 next. If you have an RK07
disk distribution kit, read Section 2.4.3.4 next.
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2.4.3.3 Copying the Magnetic Tape Kit Under VAX-11 RSX

Use the following procedure to copy the 800-bpi or 1600-bpi magnetic tape kits or the TK50
magnetic tape cartridge kit when using a VAX host computer running VAX-11 RSX. (The
output disk referred to in this section is the blank disk you intend to use as the target
system disk. All commands shown in this section are issued to the MCR command line
interpreter (CLI).)

1. Put the distribution kit tape and the output disk in the appropriate drives. (If you
have an 800-bpi tape kit, load the first of the two distribution kit tapes.) If you are
not familiar with the procedure for using the tape or disk drives, consult the hardware
documentation for the drives.

2. Mount the distribution kit tape and the output disk by using the /FOR switch with the
MOU command to mount them as foreign volumes. For example, if your distribution kit
tape is on MS0 and your output disk is on DR2, use the following command sequence:

> MOU MSO:/FOR [RET]
> MOU DR2:/FOR [RET]

3. Run the Bad Block Locator Utility (BAD) on your output disk. For example, if your
output disk is DR2, use the following command sequence:

> 22D
Device: DR2:/LIST

4. Run the Backup and Restore Utility (BRU) to copy the first backup set on the
distribution kit tape to the output disk.

In the BRU command line, you must specify the maximum number of files permitted
on and the number of file headers initially allocated to the disk volume to which you
are copying the distribution kit tape. To set these values, you need to use the BRU
qualifiers /MAXIMUM and /HEADERS, respectively. The following table gives the
appropriate values needed for the arguments to the /MAXIMUM and /HEADERS
qualifiers. (This table is the equivalent of Table 2-1.)

Device Value for MAXIMUM Value for HEADERS
RA60 24617 12308
RA70 34180 25593
RAS80 14629 7314
RAS81 54815 51699
RAS82 65500 51699
RA90 65500 65495
RC25 3130 1565
RD31 2558 10236
RD32 5117 20471
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Device Value for /MAXIMUM Value for  HEADERS

RD52 3719 1859
RD53 8529 4264
RD54 19143 9571
RKO7 3308 1654
RMO02/RM03 8099 4049
RMoO5 30781 25593
RMS0 14923 7461
RP04/RP05 10567 5283
RPO6 20956 10478

For example, if you have a 1600-bpi distribution kit tape mounted on MSO and an RM03
output disk mounted on DR2, use the following command sequence:

>BRU
BRU>/DENSITY:l600/VERIFY/INITIALIZE/MAX:8099/HEADERS:4049IRETI
From: MS0: |[RET

To: DR2: |RET

BRU - Starting Tape 1 on MSO:

BRU - End of Tape 1 on MSO:

BRU - Starting verify pass Tape 1 on MSO:
BRU - End of Tape 1 on MSO:

BRU - Completed

BRU>
If you have a TK50 magnetic tape cartridge kit, do not use the /DENSITY qualifier in
the command line.

If you have an 800-bpi tape kit, you must use 800 as the argument of the /DENSITY
switch in the command line (for example, /DENSITY:800).

If BRU prints messages indicating that the verify operation failed, repeat this entire
step. If the verify operation fails again, use a new output disk. If the verify operation
fails once again, your distribution kit tape is probably defective and should be replaced.

When BRU finishes, the output disk contains a bootable baseline system and is referred
to as the target system disk.

Note

If you have an 800-bpi distribution kit, remove the first tape; then, put the
second tape in the appropriate drive.
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If you have a 1600-bpi distribution kit, do not remove the tape from the drive
at this point. The second backup set is automatically copied by the baseline
startup procedure that runs after you bootstrap the baseline system in the next
step.

5. Dismount the target system disk and mount it again; this time use the volume label
(RSX11MPBLnn) instead of the /FOR switch. For example, if your target system disk is
DR2, use the following command sequence:

>DMO DR2:/NOUNLOAD [RET]
>MOU DR2:RSX11MPBLnn

6. Change your device default to the target system disk and your default directory to
[2,54]. Then, invoke the baseline startup command file, BASTART.CMD. Use the
following command sequence:

>SET DEF DR2: [RET]
>SET /UIC=[2,54] [RET]
>@BASTART

BASTART asks a number of questions pertaining to your system. Answer these
inquiries appropriately. BASTART then runs BRU to copy the second backup set
from the distribution kit tape.

When BASTART exits, proceed to Chapter 3 for the next steps in the system generation
procedure.

2.4.3.4 Copying the RKO07 Disk Kit Under VAX~-11 RSX

Use the following procedure to copy the RK07 disk RSX-11M-PLUS distribution kit when
using a VAX host computer running VAX-11 RSX. The output disk referred to in this section
is the blank disk you intend to use as the target system disk. All commands shown in this
section are issued to the MCR command line interpreter (CLI).

Note

This procedure requires two free RKO7 drives. If your system has only one RKO7
drive, you cannot copy your RKO7 kit on that system.

1. Put the first distribution kit disk and a blank RKO07 disk in your RK07 drives; then,
write-protect the distribution kit disk. If you are not familiar with the procedure for
using RK07 disk drives, consult the hardware documentation for the drives.

2. Mount the distribution kit disk and the output disk by using the /FOR switch with the
MOU command to mount the disks as foreign volumes. For example, if your distribution
kit disk is DM0 and your output disk is DM1, use the following command sequence:

>MOU DMO:/FOR [RET]
>MOU DM1:/FOR [RET]

3. Run the Bad Block Locator Utility (BAD) on your output disk. For example, if your
output disk is DM1, use the following command sequence:

>BaD
Device: DM1:/LIST
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4. Run the Backup and Restore Utility (BRU) to copy the distribution kit disk to the

output disk. For example, if the distribution kit disk is mounted on DMO and the
output disk is mounted on DM1, use the following command sequence:

> BRU

BRU> /VERIFY/INITIALIZE
From: DMO:

To: DM1:

BRU -~ Starting verify pass

BRU ~ Completed
BRU> CTRL/Z

If BRU prints messages indicating that the verify operation failed, repeat this entire
step. If the verify operation fails again, use a new output disk. If the verify operation
fails once again, your distribution kit disk is probably defective and should be replaced.

When BRU finishes, the output disk contains a bootable baseline system and is referred
to as the target system disk.

Dismount the first distribution kit disk and the copy you just made. For example, if
the distribution kit disk is mounted on DMO and the copy is mounted on DM1, use the
following command sequence:

> DMO DMO : /UNLOAD
> DMO DM1:/UNLOAD

Remove the first distribution kit disk and the copy from their drives and replace them
with the second distribution kit disk and another blank RK07 disk, respectively. Repeat
steps 2, 3, and 4 to copy the second distribution kit disk.

When BRU finishes, remove the second distribution kit disk and replace it with the copy
of the first distribution kit disk (the target system disk). Write-enable the copy of the
distribution kit disk.

At this point, you should set aside your original distribution kit disks for safekeeping.

The copies you just made of these disks should be loaded and ready in your RK07 drives,
and both disks should be write-enabled.

Dismount the target system disk and mount it again; this time use the volume label
(RSX11MPBLnn) instead of the /FOR switch. Then, set your device default to the target
system disk device. For example, if your target system disk is DMO, use the following
command sequence:

> DMO DMO:/NOUNLOAD [RET]
> MOU DMO:RSX11MPBLnn
> SET DEF DMO:

Set your default directory to [2,54]. Then, invoke the baseline startup command file,
BASTART.CMD, as follows:

> SET /UIC=[2,54]
> @BASTART

BASTART asks a number of questions pertaining to your system. Answer these
inquiries appropriately.
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8. When BASTART exits, proceed toc Chapter 3 for the next steps in the system generation
process.

2.5 Applying Layered Product Corrections

Correction files are used to apply any corrections to layered products that are supported
on RSX-11M-PLUS. For the tape distribution kits, the layered product correction files are
located in backup sets on the separate tape that contains BRUSYS. For disk distribution
kits, the layered product correction files are located in directories on the second disk.

There is a documentation file (DOC file type) for each layered product that explains how to
apply the corrections to the layered product. Read the documentation files for each layered
product that you have on your system.

You should apply any corrections to layered products after you use the SYSGEN procedure
to generate a new system. The layered products require the corrected versions of certain
files (for example, SYSLIB.OLB) that are produced during the system generation procedure.

If you are installing an RSX-11M-PLUS system for the first time, turn now to Chapter 3
for instructions on performing a system generation.

2.5.1 Accessing the Corrections with the Magnetic Tape Package

If you have the magnetic tape distribution kit, the files for each product are contained in a
BRU backup set on the BRUSYS tape. You must restore the backup set from the tape to
the disk before you can apply the layered product files. Use BRU to restore the backup set
to disk, and then type or print the appropriate documentation file for further instructions.

You can display a documentation file at your terminal by entering the following command
line, replacing ddnn: with the name of the drive containing the disk and replacing
[directory] with the appropriate directory specification as listed in the RSX-1IM-PLUS
Release Notes:

PIP TI:=ddnn: [directory]product.DOC

To restore a backup set, mount the layered product correction tape as a foreign volume and
copy the backup set by using BRU. For example, if the tape is loaded on drive MMO and the
disk to which you wish to copy the PDP-11 FORTRAN-77/RSX backup set is DM0 (an RK07
mounted as a Files—11 volume), use the following command sequence:

> MOU MMO:/FOR
> BRU /NOINI/UFD/DENS:1600/SUPER/BAC:F77 MMO: DMO:

If you have an 800-bpi tape, substitute /DENS:800 in the command line above. If you
have a TK50 magnetic cartridge tape, do not include the /DENS switch. For other layered
products, substitute the correct backup set name.
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2.5.2 Accessing the Corrections on RKO7 or RLO2 Distribution Kits

If you have the RK07 distribution disk, mount the second RK07 disk as a Files—11 volume
and type or print the appropriate documentation file.

If you have the RL02 distribution disk, mount the second RL02 disk as a Files~11 volume
and type or print the appropriate documentation file.

You can display an instruction file at your terminal by entering the following command line,
replacing ddnn: with the name of the drive containing the disk and replacing [directory]
with the appropriate directory specification as listed in the RSX—1IM-PLUS Release Notes:

PIP TI:=ddnn: [directory]lproduct.DOC

You can copy the contents of selected directories to disk by creating the necessary directories
by using the MCR command UFD and then by using the Peripheral Interchange Program
(PIP). For example, to copy the contents of directory [252,200] from an RK07 disk mounted
on DM1 to your system disk mounted on DMO, use the following command sequence:

>UFD DMO:{252,200]
>PIP DMO:[252,200]/CD/FO/SU=DM1: [252,200]

Refer to the RSX—-11M-PLUS Release Notes for a list of the directories that contain the
various layered product files.

2-28 QGetting Started



Chapter 3
Running SYSGEN

3.1 What You Should Know Before You Start

This section contains general information concerning SYSGEN format, conventions, and
features.

3.1.1 Format of SYSGEN Questions

The Indirect Command Processor (Indirect) determines the format that SYSGEN questions
take. Generally, SYSGEN questions begin with an asterisk (*) followed by the question
number, the text of the question, and a prompt (contained within brackets) indicating the
type of response required.

Question numbers consist of 2 characters designating the section of SYSGEN followed by
a number designating the particular question in that section (for example, SU010). The
following are the 2-character designators for each section:

SU  Choosing SYSGEN Options

CE Choosing Executive Options

CP  Choosing Peripheral Configuration
AE  Assembling the Executive and Drivers
BE  Building the Executive and Drivers
BP  Building the Privileged Tasks

BN  Rebuilding the Supplied System Tasks
CS  Creating the System Image File

The questions are numbered sequentially, but not consecutively. You can use question
numbers for looking up a particular question in this chapter; the question numbers printed
by SYSGEN are the same as the ones in this chapter.

The prompt at the end of each SYSGEN question indicates the type of response that is
required, the range of acceptable responses, and the default response.
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SYSGEN questions require a response in one of the following ways:
* A character (ASCII) string response

* A logical response—Y (for Yes) or N (for No)

* A numeric response

Most SYSGEN questions have an implied response, known as the default. The default is
the value assumed by SYSGEN if an option is not explicitly specified. Many of the SYSGEN
questions contain the default response within brackets immediately following the text of
the question. How the default response appears in a given question depends on the type of
response required for that question (ASCII string, logical, or numeric).

Press the RETURN key without entering any characters to select the defauit response for any
SYSGEN question (unless the explanatory text that accompanies the question explicitly
states that there is no default for that question).

The following is a typical SYSGEN question requiring an ASCII string response:
* CE010 What is your target processor type? [S R:5.-12. D:"11/44"]:

The first key letter (S) inside the brackets indicates that the response should be an ASCII
string—in this case, a processor type. The second key letter (R) indicates that the range
or number of characters allowed in the response is from 5 to 12;9. The third key letter (D)
indicates that the default response is 11/44. Pressing the RETURN key without entering any
characters enters the default response.

The following is a typical SYSGEN question requiring a Yes or No response:
* CE270 Do you want to include XDT? [Y/N D:N]:

The prompt Y/N at the end of the question indicates that the response should be either a Y
(for Yes) or an N (for No). The default response for this example is No, but Yes/No questions
can also have a default response of Yes.

The following is a typical SYSGEN question requiring a numeric response:
* CP0836 What is the physical unit number of DB2:? [0 R:0-7 D:2]:

The prompt R:0-7 at the end of the question indicates that the question requires a numeric

response. The first key letter (O) inside the bracket indicates that the response is an octal

number. A key letter of D in this position indicates that the response is a decimal number.

The second key letter (R) indicates that the range for the response is from 0 to 7. The third
key letter (D) indicates that the default response is 2.

If you are not certain how to answer a particular question, take the default by pressing the
RETURN key without entering any characters. The defaults have been chosen so that they will
produce acceptable results with most systems. You can change your answer and perform
another SYSGEN later. It is easier to generate a simple, working system first, and then to
tailor that system by performing additional system generations later when you have gained
experience and familiarity with SYSGEN and RSX-11M-PLUS.

If you answer a question with an incorrect value, SYSGEN displays a message describing
the error and suggests a procedure to correct the problem. The question then appears again
on your terminal.

3-2 Running SYSGEN



3.1.2 How to Get Help

All the questions posed during SYSGEN have associated help paragraphs. You can have the
help paragraphs printed on your terminal before each question is asked by entering Yes to
the following question:

* SUO10 Do you always want the explanation printed?

If you feel sufficiently familiar with the SYSGEN procedure and do not choose to have the
help paragraphs automatically printed, you can still examine the help paragraphs for any
question by pressing the ESCAPE key in response to the question. SYSGEN then prints the
help paragraphs and asks the question again.

Other manuals in the RSX-11M-PLUS documentation set contain information that is
relevant to system generation. Where appropriate, this manual contains pointers to specific
manuals and, sometimes, to chapters within those manuals.

3.1.3 What to Do if You Make a Mistake

If you enter a response out of the proper range for a specific question or set of questions
or if you choose options that are incompatible, SYSGEN prints an error message on your
terminal.

If the message is labeled as a warning, take appropriate action as described in the error
message or simply note the content of the message for later reference.

If the message is labeled as fatal, SYSGEN exits. After correcting the condition that caused
the error, you can restart SYSGEN by doing the following:

1. Change your default directory back to [200,200] by entering the following command line:
> SET /UIC=[200,200]

2. Check to see whether the saved answer files are usable (see Section 3.1.4). If they are
not usable, delete them.

3. Invoke SYSGEN as follows:
> @SYSGEN

Note

If you exit from the SYSGEN procedure by pressing CTRL/Z, you may render the
current saved answer files unsuitable for future use. For more information on
dealing with saved answer files, see Section 3.1.4.

If you are performing a PREPGEN (as you should before actually generating a system)
and you make a mistake, you can redo the PREPGEN and correct the mistake. When you
run the PREPGEN the second time, use the saved answer files for those sections that are
correct; do not use the saved answer file for the Section 8.1.5 for information on performing
a PREPGEN.

If you do not discover a mistake until after you have completed SYSGEN, you might still be
able to correct the mistake without performing another complete SYSGEN.
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Most of your answers in the Choosing Executive Options (CE) section govern conditionally
assembled code in the Executive and therefore cannot be changed without performing
another SYSGEN. However, you can make changes to the following:

* The Queue Manager (QMG) can be task built and added to the system at any time.

* The batch processor can be task built and added to the system if virtual terminal
support and QMG have been included.

¢ Either version of the file system Ancillary Control Processor (ACP) (FCPMDL or
FCPLRG) can be task built and added to the system at any time.

¢ Your answer to the memory size question is not crucial. The size you specify is used as
the size of the unsaved system. Once the system is bootstrapped and saved, the actual
memory size is determined and used.

¢ If you choose Floating Point Processor support, the system will run on processors with
or without a floating-point unit.

If you made a mistake in the answers that you gave to the following questions in the
Choosing Peripheral Configuration (CP) section, you can correct the mistake after you have
completed SYSGEN:

* SYSGEN asks for the control and status register (CSR) and vector addresses of every
controller in your system. If you specify a wrong address, you can change it after your
system image file has been created by using the VMR command CON.

¢ SYSGEN asks for the drive type for many of the disk units. For example:
* CP0860 Is DBO: an RP04, RPO5, or RP06?

This information determines the size of the disk and is only important for the device on
which you will be bootstrapping the system image and for RKO5F disks.

If you will be bootstrapping the unsaved system from an RK06 or RK07 disk drive, you
must specify the correct drive type during SYSGEN. If you will be bootstrapping the
system from any other type of disk, you must specify the correct drive type or the drive
type of a larger disk. When the system is bootstrapped and the devices are brought on
line, the actual drive type overrides whatever you specified during SYSGEN.

The RKO5F disk is treated as two units. It is important to specify the correct drive type
for these devices so that SYSGEN will generate the correct number of units.

¢ If you leave out a device whose driver can be built with a loadable database, you can
add the device to your system after the SYSGEN is complete. See Chapter 4 for a
description of adding a device after SYSGEN.

¢ If you specify the wrong configuration for a device whose driver is built with a loadable
database, you can respecify the configuration and replace the incorrect database after
the SYSGEN is complete. See Chapter 4 for a description of adding a device after
SYSGEN.
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3.1.4 Saved Answer Files

Whenever you answer a question during SYSGEN, the text of the question as asked and
your response are placed in files on the target disk. These saved answer files can be used to
redo a SYSGEN without requiring you to answer all the questions again.

SYSGEN creates the following saved answer files:

SYSGENSA1.CMD Contains the responses to questions in the Choosing Executive Options (CE),
Assembling the Executive and Drivers (AE), Building the Executive and
Drivers (BE), Building the Privileged Tasks (BP), and Creating the System

Image File (CS) sections.

SYSGENSA2.CMD Contains the responses to questions in the Choosing Peripheral Configuration
(CP) section.

SYSGENSA3.CMD Contains the responses to questions in the Rebuilding the Supplied System
Tasks (BN) section.

In later system generations, you can use these files as input.

When you specify these files as input, SYSGEN uses the information contained in the files
as answers to SYSGEN questions, without printing the questions on your terminal. If
SYSGEN encounters a question for which there is no saved answer, it prints that question
on your terminal and prompts you for a response.

Before creating each saved answer file, SYSGEN asks you for a comment describing

the system being generated. This comment is included in the saved answer file as
documentation and is printed when the saved answer file is used as input. This comment
may contain more than one line. SYSGEN will continue prompting for input until you enter
a null line (produced by pressing the RETURN key without entering any characters in response
to the prompt).

Each saved answer file contains a list of the SYSGEN questions, with each question followed
by its response. The files also include headings that indicate when each file was created.
The responses are in the form of Indirect .SET directives.

Format

.SET symbol value

Parameters

symbol
Specifies an internal SYSGEN symbol.

value
Specifies your response.

In the Choosing SYSGEN Options (SU) section, SYSGEN asks whether you want to use
saved answer files for input. If you enter Yes, the saved answer file that you specify will
supply the answers to the proper section or sections.
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Every time you perform SYSGEN, it creates saved answer files with the three file names
just listed. Each time you specify saved answer files as input, SYSGEN uses the saved
answer files from the last time SYSGEN was performed (unless you specify different input
files).

If you exit SYSGEN by pressing CTRL/Z, the saved answer file is closed at the point where it
was interrupted. If you later use that file as input, SYSGEN examines the file and prints a
message warning that the file may be incomplete. SYSGEN reads the answers that the file
contains, and SYSGEN then begins asking questions from the point at which you left off in
the aborted SYSGEN. As you answer further questions, SYSGEN appends your answers to
the incomplete file.

If SYSGEN exits abnormally, the saved answer files it was creating may be incomplete or
locked. You may have to unlock or delete these incomplete files; therefore, it is important
that you keep track of the various versions of saved answer files you are creating. One way
to do this is to rename the current saved answer files with meaningful names after you exit
SYSGEN.

You can use saved answer files to perform a SYSGEN without having to spend much time
at a terminal waiting for assembly and task building to complete; see Section 3.1.5.

3.1.5 PREPGEN

PREPGEN is the SYSGEN procedure performed with MCR command lines inhibited. You
have the opportunity to answer all the questions, and saved answer files are created;
however, a new system is not assembled or built, and no files are deleted. Performing

a PREPGEN is a way of quickly generating saved answer files that can then be used to
perform a “real” SYSGEN unattended.

To perform a PREPGEN, invoke SYSGEN as you normally would and enter Yes to the
following question:

* SU080 Do you want to do a PREPGEN?

If you have never generated an RSX-11M-PLUS system before or if you are unfamiliar
with this version of RSX-11M-PLUS, you may find it useful to run through the questions
a number of times to ensure that you make the proper choices for your installation.
PREPGEN allows you to change your choices in, for example, the Choosing Peripheral
Configuration (CP) section without having t{o reanswer the questions in the Choosing
Executive Options (CE) section. After you are satisfied with your answers, you can then
perform a “real” SYSGEN by using the saved answer files from the PREPGEN.

3.1.6 Autoconfigure

Of all the sections of SYSGEN, the longest and most complicated is the Choosing Peripheral
Configuration (CP) section. It is not always convenient to obtain the correct CSR and vector
addresses for your specific peripheral devices.

If you are performing a standalone system generation and the host computer is the
computer for which you are generating an RSX-11M-PLUS system, you can avoid confusion
by directing SYSGEN to run Autoconfigure on your hardware.
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To run Autoconfigure, enter Yes when SYSGEN asks the following question:

* SU100 Do you want to run Autoconfigure on the host system hardware?

3.1.6.1 What Autoconfigure Does

When you answer Yes to the Autoconfigure question, SYSGEN automatically determines
the correct hardware configuration of your host system: the processor type, the CSR and
vector addresses of your peripheral devices, and any optional hardware that may be present
(such as floating-point or extended instruction set hardware). SYSGEN displays complete
configuration information at your terminal after Autoconfigure has finished.

You can use the Autoconfigure results for responses to questions in the Choosing Peripheral
Configuration (CP) section of SYSGEN. In this case, SYSGEN automatically answers (and,
therefore, bypasses) any questions for which Autoconfigure results can be used as responses.
You can also override the results of Autoconfigure (see Section 3.1.6.2).

Autoconfigure is a valid option only if you are generating RSX—-11M-PLUS on the baseline
system (that is, performing a standalone system generation). Autoconfigure can accurately
determine the hardware configuration only when there is no pending I/O. Autoconfigure
uses a complex series of device interrupts, which requires that there be no other activity on
the system.

If you use an input saved answer file containing a saved peripheral configuration and
also run Autoconfigure on the host system, SYSGEN merges the device information from
both the saved answer file and the autoconfiguration into a single list. Where there are
discrepancies in the saved answer file and the Autoconfigure list, the saved answer file
always overrides the Autoconfigure results.

If SYSGEN fails to produce an Autoconfigure report like that in Example 3—1 within 1
minute, then Autoconfigure has failed to determine the configuration of your hardware.
If this occurs, you must rebootstrap the baseline system and invoke SYSGEN again
without choosing the Autoconfigure option. When SYSGEN fails to report Autoconfigure
results, a severe hardware malfunction might have occurred, or your devices might not
be at addresses corresponding to the standard Digital configuration algorithm (detailed in
Appendix D).

Autoconfigure does not find all the devices about which SYSGEN asks questions. Section
3.1.6.3 describes those devices that Autoconfigure finds. Note that, for many devices,
Autoconfigure finds only the first controller.

If you use Autoconfigure, SYSGEN does not ask about any of the devices that Autoconfigure
finds, but SYSGEN uses the Autoconfigure results instead. SYSGEN always asks about
those devices not found by Autoconfigure.

Table 3-1 lists all the remarks that Autoconfigure might include with the configuration
information.
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Example 3-1:

Processor Type:

Options:

Floating Point Processor (FP1ll)

Sample Autoconfigure Output
11/70

Extended Instruction Set (EIS)
Extended (22-bit) Addressing
Switch Register (SWR)
Display Register

Cache Memory
Parity Memory

Name

DEKA

DMA

YHC
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Vector

220

210

224

150

204

254

264
214
200
270
060
?22?
310
314
324
340
350
360
22?

CSR
177404

177440

172440

176300

176400

176700

177170
177342
177514
164004
177560
175610
170500
170510
170520
160020
160040
160060
160100

Unit

(=] N O
[ =]

o

[P M e

Memory Size:

Type

RKO5
RKO5

RKO6
RKO6
RKO7

TU77
TU77

RMO3
ML11lA
RPO6
RPO6

RPOS5
RPO5

512. Rw

Remarks

TMO3
TMO3

Dual access

Failed to interrupt

Failed to interrupt



Table 3-1: Autoconfigure Remarks and Meanings
Remark Meaning

Failed to interrupt The specified device is either malfunctioning or the hardware
configuration is nonstandard, causing Autoconfigure to report
unreliable information. Autoconfigure places three question
marks (???) in the vector field of the report. SYSGEN does not
include the specified device in the resulting system.

Mixed MASSBUS devices Autoconfigure has detected a MASSBUS controller configured
with several classes of peripherals attached to it (for example,
an RM03 and an RP06 drive).

TMO02 Indicates the type of magnetictape formatter associated with
TMO03 this tape drive. Magnetic tape unit numbers are displayed in
the following format:
0.1
where:

0 is the formatter unit number.

1 is the tape drive unit number.

Priority n Autoconfigure has detected a device with an interrupt priority
higher than expected. The actual interrupt priority is n.

Dual access The specified unit has the dual access option installed. Dual
access allows a unit to be shared by two controllers.

??? (in the vector field) See “Failed to interrupt” remark.

Sector interleaved The RS03 or RS04 displayed supports sector interleaving, which

allows the unit to optimize data accesses.

3.1.6.2 Overriding Autoconfigure Results

When you direct SYSGEN to run Autoconfigure, SYSGEN asks the following question,
allowing you to override the results of Autoconfigure:

* SUL110 Do you want to override the Autoconfigure results?

This option directs SYSGEN to display the Autoconfigure results in the default field of each
question. Instead of directing SYSGEN to use Autoconfigure results as responses to the
questions in the Choosing Peripheral Configuration (CP) section, each SYSGEN question
appears with the Autoconfigure results as the default instead of the standard default
response. You can then examine the Autoconfigure results and either enter a different
response or press the RETURN key to use the Autoconfigure result.

You can override Autoconfigure results to enter information not normally determined by
Autoconfigure. For example, if your system has four RK06 drives, but one is down with
serious hardware problems, Autoconfigure would only report finding three of them. If you
know that the drive will be repaired soon, you can override the Autoconfigure results by
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entering 4 as the number of units for the RK06 drives, instead of the default of 3 provided
by Autoconfigure.

Table 3-2 lists the devices supported by the Autoconfigure option. Devices that are
not listed in Table 3-2, as well as any malfunctioning devices, cannot be automatically

configured.
3.1.6.3 Hardware Supporied by Autoconfigure

Autoconfigure supports most standard devices supplied by Digital. For those Digital
devices in your hardware configuration not supported by Autoconfigure, SYSGEN asks
the appropriate question in the Choosing Peripheral Configuration (CP) section to get the
specific controller information for those devices.

Autoconfigure does not determine the number of units for DK, DP, DT, or MT devices.
However, it does determine the CSR and vector addresses for those devices. SYSGEN asks
questions in the Choosing Peripheral Configuration (CP) section that require you to input
the number of units for those devices.

All devices that are to be configured into your system by Autoconfigure must be connected
to the system bus and must be powered up. In addition, DK-type and DU-type devices must
have a disk spinning in the drive for Autoconfigure to work properly.

Table 3-2 is a list of the hardware supported by Autoconfigure. Refer to Appendix D for
more information on the hardware supported by Autoconfigure and the algorithm used to
assign addresses to devices attached to the UNIBUS.

Note

Your host system configuration must conform to the standard PDP-11 configuration
algorithm (described in Appendix D) for Autoconfigure to report reliable information.

Table 3-2: Hardware Supported by Autoconfigure
Processor

PDP-11/23-PLUS (Also called MicroPDP-11/23)
PDP-11/24

PDP-11/44

PDP-11/70

PDP-11/53 (Also called MicroPDP-11/53)
PDP-11/73 (Also called MicroPDP-11/78)
PDP-11/83 (Also called MicroPDP-11/83)
PDP--11/84

(continued on next page)
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Table 3-2 (Cont.):

Hardware Supported by Autoconfigure

Processor Memory Options

FP-11 FPP-—Floating Point Processor

KE-11E EIS—Extended Instruction Set
CIS—Commercial Instruction Set

KW-11P Programmable Clock
Cache Memory
Switch Register
Display Register
Parity Memory

/O Peripheral and

Controller Devices

CcT TA1l cassette’

DB RP04/05/06 disk drive

DD TU58 DECtape 11

DK RK11/RKO5 cartridge disk controller !

DL RL211/RLOV/RLO2 disk drive?

DM RK61URK711 RK06/RKO7 disk drive'

DP RP1U/RPO2/RPO3 disk drive!

DR RMO02/RMO03/RM05/RM80/RPO7 disk drive

DS RS03/RS04 fixed-head disk drive

DT TC11/TU56 DECtape’

DU KDA50/UDA50/RC25/RA60/RA70/RASO/RAST/RAS2/RA90 disk drive?
RQDXV/RQDX2/RQDX3/RD51/RD52/RD53 disk drive®
RX383/RX50/RUX50 diskette drive®

DX RX11/RX01 diskette drive!

DY RX211/RXV21/RX02 diskette drive’

EM ML11 semiconductor disk emulator

LP LP/LS/IV11 line printer

MM TU16/45/77/TE16 magnetic tape drive

MS TK25/TS11/TU80/TSV05 magnetic tape drive

"Autoconfigure detects only the first controller for these devices.
2For pregenerated RSX-~11M-PLUS systems only, Autoconfigure detects up to four controllers for

these devices.

(continued on next page)
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Table 3-2 (Cont.): Hardware Supporied by Autoconfigure

I/O Peripheral and
Controller Devices

TM11/TU10/TE10/TS03 magnetic tape controller!
TK50/TUSVTUSLE magnetic tape drive®
PR11/PC11 paper tape reader!

PC11 paper tape punch!

RH11/RH70 MASSBUS controller

DH11 asynchronous terminal interface
DL11/DLV11-A/B asynchronous interface
DL11/DLV11-C/D/E asynchronous interface
DL11/D1LV11-J asynchronous interface
DL11-W console interface with line clock
DM11-BB modem controller for DH11

DHV1VDHU1VDHQ11
CXA16/CXB16/CXY08 asynchronous terminal interface

DZ11/DZQ11/DZV11 asynchronous terminal interface

SESESEEHBRAES

S

!Autoconfigure detects only the first controller for these devices.
2For pregenerated RSX-~11M-PLUS systems only, Autoconfigure detects up to four controllers for
these devices.

3.1.6.4 The Baseline System

The baseline system is a basic RSX—-11M-PLUS system included with the distribution
kit. It contains all the software components and Executive features you need to generate
an RSX-11M-PLUS system. The baseline system provides sufficient capability for many
users, but is not customized. To acquire a customized system that is optimized for the
requirements of your site, you must go through the SYSGEN dialogue and specify options.

If you copied your distribution kit on line and intend to invoke SYSGEN on line, you do not
need the baseline system.

If you copied your distribution kit stand alone according to the directions in Chapter 2,
the baseline system should be currently running on the host computer, and you can use it
to invoke and perform the SYSGEN procedure. If the baseline system is not running, you
must hardware bootstrap the distribution kit disk before you invoke SYSGEN. This brings
the baseline system into memory and starts it running.

The baseline system that Digital supplies in the distribution kit uses a loadable crash dump
driver. This allows baseline system crash dumps on all configurations, including devices
supported by loadable crash dump drivers.
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In earlier versions, the baseline system had crash dump support for MM-type devices and
could produce crash dumps only on configurations that included MM-type devices. The
baseline system now has loadable crash dump support for MM-type devices, but you can
change the crash dump driver with the following DCL command:

SET SYSTEM /CRASH_DEVICE=ddnn:
You can also use either of the following MCR commands:

SET /CRASHDEV=ddnn:
SET /CRASH DEVICE=ddnn:

Refer to the RSX-11IM-PLUS and Micro/RSX Crash Dump Analyzer Reference Manual for
more information on loading crash dump drivers.

To enable a crash dump of the baseline system, you must have previously loaded the
appropriate crash dump driver for the crash dump device that you want. Digital
recommends that you load the appropriate crash dump driver immediately after booting
the baseline system because the crash dump driver cannot be loaded after the system crash
occurs.

Tables 3-3 and 3—4 show the peripheral devices generated into the baseline system.

Table 3-3: RSX-11M-PLUS Baseline Device Configuration
Device No. of

Mnemonic Units CSR Vector
DB 8 176700 254
DR 8 176700 254
MM 2 172440 224
DK 2 177404 220
DM 2 177440 210
DL 2 174400 160
DU 4 172150 154
MU 1 174500 260
MSs 1 172522 400
DX 2 177170 264
DY 2 160000 410
DD 2 160000 420
LP 1 177514 200
MT 2 160000 430
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Table 3-4: Terminal Configuration

Controller Controller Terminal

Mnemonic Type Lines CSR Vector
YLA (Console) DL11/DLV11 1 177560 60
YLB DL11/DLV11 1 160000 440
YHA DH11 8 160000 450
YVA DHV11/DHQ11/CXY08 8 160000 460
YVA CXA16/CXB16/DHU11 16 160000 460
YZA DZ11/DZQ11/DZV11 4 160000 470

3.1.7 Invoking SYSGEN

Before you invoke SYSGEN, you should have made a copy of your distribution kit according
to the instructions in Chapter 2. After you have made a copy of your distribution kit, invoke
the SYSGEN procedure by following these two steps:

1.

If it is not mounted already, mount your target system disk and assign logical device
SY to it. For example, if your target system disk is spinning in DBO, use the following
command sequence:

> MOU DBO:RSX11MPBLnn [RET
> ASN DBO:=SY:

Set your default directory to [200,200] and invoke the SYSGEN command file, as
follows:

> SET /UIC=[200,200]
> @SYSGEN

This procedure invokes the first SYSGEN indirect command file and starts the SYSGEN
procedures.

3.1.7.1 Invoking SYSGEN on a VAX Host Running VAX~11 RSX

Before you invoke SYSGEN, you should have made a copy of your distribution kit following
the instructions in Chapter 2. Also, refer to Section 2.4.3.2 for information on using $$n
logical names to refer to devices.

When you are ready to invoke SYSGEN, use the following procedure:

1.

If it is not mounted already, mount your target system disk. For example, if your target
system disk is DRO, enter the following command line:

> MOU DRO:RSX11MPBLnn

Set your default device to the target system disk. For example, if your target system
disk is DRO, enter the following command line:

> SET DEF DRO:
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SYSGEN Options (SU)

3. Set your default User Identification Code (UIC) and directory to [200,200] and invoke
the SYSGEN command file. For example:

> SET /UIC=[200,200]
> @SYSGEN

This procedure invokes the first SYSGEN indirect command file and starts the SYSGEN
questions.

3.2 SYSGEN Questions

The rest of this chapter describes the questions that the SYSGEN procedure asks. SYSGEN
uses your responses to assemble and task build a version of RSX-11M-PLUS that meets
your specific needs and is tailored to your hardware configuration.

If this is your first time generating an RSX-11M-PLUS system, you should use
Autoconfigure to determine (if possible) your peripheral configuration, and you should
choose the Full-functionality Executive option. Choosing these options reduces the number
of questions you must answer, and, although the system that results may not be optimized
for your needs, you will have a correct, full-functionality system.

When you have gained experience and familiarity with your system, you can perform
another SYSGEN to produce a system that is tailored specifically to your requirements.

SYSGEN never asks all the questions described in this chapter because many questions
involve choices that are mutually exclusive. Therefore, although not every question in
a sequence appears on your ferminal, the order in which they are listed in this section
parallels the order in which SYSGEN asks them.

The questions are divided into eight sections:

¢ Choosing SYSGEN Options (SU)

¢ Choosing Executive Options (CE)

¢ Choosing Peripheral Configuration (CP)

e Assembling the Executive and Drivers (AE)
¢ Building the Executive and Drivers (BE)

e  Building the Privileged Tasks (BP)

¢ Rebuilding the Supplied System Tasks (BN)
¢ Creating the System Image File (CS)

3.2.1 Choosing SYSGEN Options (SU)

In this section, SYSGEN asks questions about the kind of SYSGEN you wish to perform.
You can specify the saved answer files to be used, whether you want to do a PREPGEN,
whether you want to use Autoconfigure, or whether you want to do a complete SYSGEN.

Your answers to the questions in this section are not saved in a saved answer file; you must
answer them each time you invoke SYSGEN.
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The following pages describe all the possible questions you could be asked in the Choosing
SYSGEN Options (SU) section.

* SU010 Do you always want the explanation printed? [Y/N D:Nj:

If you are unfamiliar with SYSGEN, the help paragraph for each question can be printed
automatically before the question appears on your terminal.

Enter Yes if you have not performed a SYSGEN before or if you are performing a Version
4.2 SYSGEN for the first time and you want to have the explanation printed.

If you enter No, you can still obtain the help paragraph for any question by pressing the
ESCAPE key in response to the question.

* SU020 Do you want to use a saved answer file as input for
* the Executive options? [Y/N D:N]:

SYSGEN always creates saved answer files containing your responses to the questions
asked during a particular SYSGEN. The following is a list of the files created and the
responses they contain:

SYSGENSA1.CMD  Choosing Executive Options, Assembling the Executive and Drivers, Building
the Executive and Drivers, Building the Privileged Tasks, Creating the System
Image File

SYSGENSA2.CMD  Choosing Peripheral Configuration
SYSGENSA3.CMD  Rebuilding the Supplied System Tasks

If you have performed a SYSGEN (or PREPGEN) before, you can use the saved answer files
created during the previous SYSGEN as input to your current SYSGEN. The SYSGEN
procedure uses the saved answers as your responses to the questions in the current
SYSGEN.

You should perform a PREPGEN first to create saved answer files and then perform a
SYSGEN specifying those saved answer files as input to the various SYSGEN sections.

If you enter Yes, SYSGEN asks you to provide the file name for the saved answer file that
contains answers to the questions in the Choosing Executive Options (CE), Assembling
the Executive and Drivers (AE), Building the Executive and Drivers (BE), Building the
Privileged Tasks (BP), and Creating the System Image File (CS) sections.

If you enter No, SYSGEN proceeds to Question SU040.
For more information on saved answer files, see Section 3.1.4.
* SU030 Enter saved answer file name [S D:"SYSGENSAl.CMD"]:

This question appears only if you indicated that you wanted to use saved answers to the
“Executive group” questions.

Enter the file specification of the saved answer file containing previously generated answers
to the questions in the Choosing Executive Options (CE), Assembling the Executive and
Drivers (AE), Building the Executive and Drivers (BE), Building the Privileged Tasks (BP),
and Creating the System Image File (CS) sections.

* SU040 Do you want to use a saved answer file as input for
* the peripheral configuration? [Y/N D:NJ]:
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If you enter Yes, SYSGEN asks you to provide the file name for the saved answer file that
contains answers to questions in the Choosing Peripheral Configuration (CP) section.

If you enter No, SYSGEN proceeds to Question SU060.
* SU050 Enter saved answer file name [S D:"SYSGENSA2.CMD"]:

This question appears only if you indicated that you wanted to use saved answers to the
Choosing Peripheral Configuration (CP) section.

Enter the file specification of the saved answer file containing previously generated answers
to the questions in the Choosing Peripheral Configuration (CP) section.

* SUO60 Do you want to use a saved answer file as input for
% the supplied system task builds? [Y/N D:N]:

If you enter Yes, SYSGEN asks you to provide the file name for the saved answer file that
contains answers to questions in the Rebuilding the Supplied System Tasks (BN) section.

If you enter No, SYSGEN proceeds to Question SU080.
* SU070 Enter saved answer file name [S D:"SYSGENSA3.CMD"]:

This question appears only if you indicated that you wanted to use saved answers to the
supplied system task-build questions.

Enter the file specification of the saved answer file containing previously generated answers
to the questions in the Rebuilding the Supplied System Tasks (BN) section.

* SU080 Do you want to do a PREPGEN? [Y/N D:Nj:

PREPGEN allows you to answer all the SYSGEN questions and to create saved answer files
without performing SYSGEN: no MCR commands are executed, no files are deleted, and
the Executive is not assembled or built. After successfully completing the PREPGEN, you
can invoke SYSGEN and use the saved answer files generated during PREPGEN. Then,
SYSGEN proceeds unattended. For more information on PREPGEN, see Section 3.1.5.

* SU0S0 Enter the name of the disk drive containing your
* target system disk [ddnn:] [S R:2-5}:

Enter the unit designation (for example, DB2:) of the drive containing the copy of the
distribution kit prepared according to the instructions in Chapter 2. This disk volume is
referred to in this and subsequent chapters as the target system disk.

* SU100 Do you want to run Autoconfigure on the host system
* hardware? [Y/N D:N]:

This question appears only if you are running on the baseline system (that is, if you are
performing a standalone SYSGEN).

Enter Yes if you want to use the Autoconfigure task to determine the hardware
configuration of the host system. For a description of the Autoconfigure task, see Section
3.1.6.

If the host processor is not the processor for which you are generating this system, enter
No.
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After determining your hardware configuration, Autoconfigure prints a table of what it

found. If no results are printed within a few minutes, Autoconfigure has failed and you
should rebootstrap your system and restart the SYSGEN. Do not use Autoconfigure the
next time.

If you have already performed a PREPGEN or SYSGEN during which you ran
Autoconfigure, and you are using the saved answer files from that PREPGEN or SYSGEN,
you do not need to run Autoconfigure again. The saved answer files contain all the device
information from Autoconfigure.

* SUl10 Do you want to override the Autoconfigure results? [Y/N D:NJj:

If you enter Yes, the configuration data obtained by Autoconfigure appears in the default
fields of each question. You can then choose to use some of the Autoconfigure results (by
pressing the RETURN key and by taking the default), or you can override the Autoconfigure
results by entering a different response.

If you enter No, SYSGEN uses all the information Autoconfigure obtained to answer the
questions in the Choosing Peripheral Configuration (CP) section. Questions about devices
that Autoconfigure supports but did not find in your configuration are not asked. Questions
about devices that Autoconfigure does not support are asked as usual.

If you are using both the Autoconfigure results and a saved answer file, the saved answer
file responses take precedence over the Autoconfigure results.

For additional information on Autoconfigure, see Section 3.1.6.

* SU120 Do you want to do a complete SYSGEN? [Y/N D:Y]:
Every time you start SYSGEN, you have the following options:

*  You can do a complete SYSGEN.

* You can continue a previous SYSGEN.

* You can do an individual section of SYSGEN.

A complete SYSGEN performs all the following sections of SYSGEN:
* Choosing SYSGEN Options (SU)

® Choosing Executive Options (CE)

® Choosing Peripheral Configuration (CP)

* Assembling the Executive and Drivers (AE)

¢ Building the Executive and Drivers (BE)

¢ Building the Privileged Tasks (BP)

* Rebuilding the Supplied System Tasks (BN)

® Creating the System Image File (CS)

If you are generating a new RSX-11M-PLUS system, you should enter Yes.

If you enter Yes, each section leads directly into the next section, and SYSGEN proceeds to
Question CE010.
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If you enter No, SYSGEN proceeds to Question SU130.

* SU130 Do you want to continue a previous SYSGEN from
* some point? [Y/N D:Y]:

If you have an incomplete SYSGEN that you want to continue or if you want to redo part
of a previous SYSGEN, you can start SYSGEN at any of the sections just listed. SYSGEN
proceeds from that section to the end.

Note

Before you continue SYSGEN at a particular section, all previous sections must
have been completed successfully.

If you enter Yes, SYSGEN proceeds to Question SU140.

If you enter No, SYSGEN proceeds to Question SU150.

* SU140 At which section would you like to restart SYSGEN? [S R:0-1]:
This question appears only if you entered Yes to Question SU130.

Enter the letter of the section at which you want to restart SYSGEN as follows:
Choosing Executive Options (CE)

Choosing Peripheral Configuration (CP)

Assembling the Executive and Drivers (AE)

Building the Executive and Drivers (BE)

Building the Privileged Tasks (BP)

Rebuilding the Supplied System Tasks (BN)

Creating the System Image File (CS)

Q "9 B3 O Q w b

* SU150 Do you want to do any individual sections of SYSGEN? [Y/N D:Y]:

Instead of performing a complete SYSGEN or continuing a previous SYSGEN, you can
specify individual sections of SYSGEN that you want to perform. You would perform
only selected sections of the SYSGEN procedure if you wanted to add a new device to
a previously generated system or if you wanted to create a new system image file. See
Chapter 4 for further information on making changes to a system you have generated
already.

Note that the SYSGEN sections must be done in order because each depends upon the
output of the previous sections. Do not perform the sections out of order.

If you enter Yes, SYSGEN proceeds to Question SU160.
If you enter No, SYSGEN exits.
* SU160 Which sections would you like to do? [S R:0.-15.]:

This question appears only if you entered Yes to Question SU150.
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Enter the letters (separated by commas) of the sections of SYSGEN you want to perform, as

follows:

A Choosing Executive Options (CE)

B  Choosing Peripheral Configuration (CP)

C  Assembling the Executive and Drivers (AE)
D  Building the Executive and Drivers (BE)

E  Building the Privileged Tasks (BP)

F  Rebuilding the Supplied System Tasks (BN)
G  Creating the System Image File (CS)

H  Adding a Device (AD)

3.2.2 Choosing Executive Options (CE)

The questions in this section pertain to the RSX—11M-PLUS Executive. You can assemble
one of the following Executives:

¢ Full-functionality
¢ User-tailored

The Full-functionality Executive is the recommended choice because it includes all
RSX~-11M-PLUS Ezxecutive options. Selecting this Executive saves time (options are
included automatically and questions do not appear) and ensures that important options
are not inadvertently excluded.

The User-tailored Executive requires that you explicitly select the options for which you
want support. Among these options are several that are required for optimum system
performance. Select the User-tailored Executive only when specific applications require
exclusion of an option.

Your answers to questions in this section are put in the saved answer file
[200,200]SYSGENSA1.CMD.

The following pages describe all the possible questions in the Choosing Executive Options
(CE) section.

* CE010 What is your target processor type? [S R:5.-12. D:"11/70"]:

Enter the processor type of the target system, choosing from the following list:

LSI-11/73

PDP-11/23-PLUS (Also called MicroPDP-11/23 and 11/23-B)
PDP-11/24

PDP-11/44

PDP-11/53 (Also called MicroPDP-11/563)

PDP-11/70

PDP-11/73 (Also called MicroPDP-11/73)

PDP-11/83 (Also called MicroPDP-11/83)

PDP-11/84
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The processor type determines whether Executive data space and supervisor-mode library
support can be included in the system. You can run an RSX-11M-PLUS system with
Executive data space or supervisor-mode library support only on a PDP-11/44, PDP-11/70,
MicroPDP-11/73, MicroPDP-11/83, or PDP-11/84 processor. You can run a system without
this support on any of the specified processors.

* CEO020 Do you want the Full-functionality Executive? [Y/N D:Y]:

Enter Yes to select an Executive that includes all the following RSX-11M-PLUS operating
system options:

Support for Executive data space and user data space (option is included in the
Full-functionality Executive only if your processor contains hardware for instruction
and data space, such as the PDP-11/44, PDP-11/70, MicroPDP-11/73, MicroPDP-11/83,
and PDP-11/84)

Support for supervisor-mode libraries (tasks linked to FCSFSL; PDP-11/44, PDP-11/70,
MicroPDP-11/73, MicroPDP-11/83, and PDP-11/84)

Tasks linked to FCSRES (MicroPDP-11/23, PDP-11/23-PLUS, and PDP-11/24 only)
Fast-mapping facility

Task headers out-of-pool support

Extended logical name support

All Digital-supplied drivers loadable

Interrupt Control Block (ICB) pool size of 128 words
Decimal version numbers in file specifications

Shadow Recording (SHA) support

Disk data caching

Console driver support

Resource Accounting support

Batch processor support

Queue Manager (QMG) for spooling

DCL and alternate command line interpreter (CLI) support
CTRL/C abort support

High-performance file control processor (FCP)

File windows in secondary pool

Virtual terminal support (maximum virtual terminal unit buffer size is 184;¢ bytes;
default virtual terminal unit buffer size is 12019 bytes)

Character translation support
Terminal driver extended I/O support
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¢ Timeout on unsolicited terminal input after 30,¢ seconds

Enter No to select the User-tailored Executive. This option requires you to specify
which Executive options you want to include in your system. Choosing this Executive is
not recommended. Select this Executive only if your application demands that specific
RSX-11M-PLUS options be excluded from the system.

If you enter Yes, SYSGEN proceeds to Question CE120.
If you enter No, SYSGEN proceeds to Question CE030.

* CEO030 Do you want to reconsider your selection? [Y/N D:N]:

Enter Yes if, having read the previous descriptions and recommendations, you want to select
the Full-functionality Executive. SYSGEN then proceeds to Question CE120.

If you enter No, SYSGEN proceeds to Question CE050.

* CEO50 Do you want Executive data space support? [Y/N D:N]:

This question appears only if you selected the User-tailored Executive and if your target
processor is a PDP-11/44, PDP-11/70, MicroPDP-11/73, MicroPDP-11/83, or PDP-11/84.

Enter Yes to generate an Executive with separate instruction and data space. (The
hardware for instruction and data space separates code from data and maps the two
separately).

Enter No if you do not want to include Executive data space support. The MicroPDP-11/23,
PDP-11/23-PLUS, and PDP-11/24 processors do not contain hardware for instruction and
data space; systems generated with software support for Executive data space will not

run on these processors. Also, you should enter No if you need to generate a system that
will run on both types of processors: those that cannot support instruction and data space
(MicroPDP-11/23, PDP-11/23-PLUS, or PDP-11/24) and those that can support instruction
and data space (PDP-11/44, PDP-11/70, MicroPDP-11/73, MicroPDP-11/83, or PDP-11/84).

This option significantly increases the available amount of system pool.

If you answer Yes, SYSGEN automatically includes support for supervisor-mode libraries.
In addition, SYSGEN makes all Digital-supplied drivers and their databases loadable.

Note

In a system including Executive data space support, all drivers must be loadable.
Therefore, if you want to include a resident, user-written driver, you must exclude
this option by entering No.

* CE060 Do you want user data space support? [Y/N D:Nj:

This question appears only if you selected the User-tailored Executive, your target processor
is a PDP-11/44, PDP-11/70, MicroPDP-11/73, MicroPDP-11/83, or PDP-11/84, and you
selected Executive data space support.

User data space support allows tasks to use the user-mode instruction and data space
mapping hardware to map code and data separately.

* CEO070 Do you want support for task headers out-of-pool? [Y¥/N D:N]:

This question appears only if you selected the User-tailored Executive.
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Enter Yes to allow task headers to reside in physical memory outside of the dynamic storage
region (pool), which increases the amount of pool available for other system functions.

Out-of-pool task headers are required for RTEM-11, the RT-11 emulator that runs under
RSX~-11M-PLUS. Note that RTEM~-11 must be purchased and installed separately. Enter
Yes if you intend to install RTEM-11 on your system.

* CE075 Do you want extended logical name support? [Y/N D:Nj:
This question appears only if you selected the User-tailored Executive.

Enter Yes to include the directives to create, delete, and translate logical names into
their equivalence strings. Extended logical name support also includes the directives used
for parsing and merging file specifications into an expanded format or into data blocks
compatible with File Control Services (FCS) or RMS-11.

Entering No results in an Executive that includes only the traditional RSX limited logical
name support (the ability to assign logical names of the form ddnn: to devices).

Choosing extended logical name support decreases the amount of available secondary pool
and affects system performance if a large number of logical names are defined.

* CE080 Do you want supervisor-mode library support? [Y/N D:NJ:

This question appears only if you selected the User-tailored Executive and excluded
Executive data space support and if your target processor is a PDP-11/44, PDP-11/70,
MicroPDP-11/73, MicroPDP-11/83, or PDP-11/84.

Enter Yes to generate an Executive that can map large, pure libraries in supervisor space
rather than in the user’s address space. The RSX-1IM-PLUS and Micro/RSX Tusk Builder
Manual supplies details on using supervisor-mode libraries.

If you enter Yes, SYSGEN builds many of the privileged tasks to link to FCSFSL, the FCS
supervisor-mode library. It alse allows you to use the prebuilt supplied system tasks of the
form xxxFSL.TSK that are supplied on the distribution kit. See Section 3.2.7.

* CEO0S90 Do you want to use FCSRES, the FCS resident library? [Y/N D:Nj]:

This question appears only if you did not include support for supervisor-mode libraries
or if you chose the User-tailored Executive and your processor is a PDP-11/23-PLUS,
PDP-11/24, or MicroPDP-11/23.

FCSRES is a resident library of commonly used FCS routines. Tasks can be built to map to
the FCS routines in this library instead of including the FCS routines in their task images.
This saves physical memory, because the many separate copies of FCS routines that would

occur in task images are replaced by a single, shared copy used by all tasks.

If you enter Yes, SYSGEN builds many of the privileged tasks to link to FCSRES. It also
allows you to use the prebuilt supplied system tasks of the form xxxRES.TSK supplied on
the distribution kit. For more information, see Section 3.2.7.

* CE094 Do you want support for the fast map facility? [Y/N D:Nj]:

This question appears only if you selected the User-tailored Executive.
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Enter Yes to include an alternate interface to the memory management hardware, which is
much faster than the memory management directives. You can use the fast-mapping facility
to improve the performance of memory-resident overlaid tasks and FORTRAN tasks that
use virtual arrays. The memory management directives are still included if you enter Yes.

* CE100 Do you want all Digital-supplied drivers and their databases
* to be loadable? [Y/N D:N]:

This question appears only if you selected the User-tailored Executive and if you excluded
Executive data space support. It applies only to Digital-supplied drivers (those provided
with the RSX—11M-PLUS distribution kit). If you intend to include user-supplied drivers,
you will be asked to specify whether each user-supplied driver and database is loadable or
resident in the Choosing Peripheral Configuration (CP) section.

If you enter Yes, all Digital-supplied drivers and their databases are built as loadable.

If you enter No, you are asked to specify whether each driver and database is loadable or
resident in the Choosing Peripheral Configuration (CP) section of SYSGEN.

* CE110 What is the ICB pool size (in words)? [D R:16.-1024. D:128.]1:
This question appears only if you did not include Executive data space support.

For loadable drivers, the hardware cannot dispatch directly to an interrupt service routine
in the driver. The driver is outside the Executive address space and therefore must be
mapped before you use it. The code required initially to service an interrupt and dispatch
to the proper driver resides in an Executive structure called the Interrupt Control Block
(ICB). Thus, the interrupt vector for a controller serviced by a loadable driver points to an
ICB rather than to the driver. See the RSX-1IM-PLUS and Micro/RSX Guide to Writing
an I/0 Driver for details.

On a system without Executive data space, ICBs are allocated from the system pool. On

a system with Exzecutive data space, ICBs are allocated from a separate ICB pool. Your
response to this question determines the minimum size of the ICB pool in the unsaved
system image. When the unsaved system is saved, more space is automatically allocated to
the ICB pool.

For every 16, controllers of a given type, there must be one ICB, 8;¢ words long, that can
be loaded in the unsaved system image.

The default response allocates 1289 words for ICB pool space. This amount is adequate for
most systems and is the recommended response.

If you do not enter the default response, the acceptable range is from 16 to 1024,,.

* CE120 Do you want support for communications products
* (such as DECnet, PSI,and LAT)? [Y/N D:N]:

Enter Yes if you intend to use DECnet, PSI, LAT, or other communications products. Refer
to the specific product documentation for more information. Note that DECnet and other
communications products must be purchased and installed separately.

If you enter Yes, DCL and alternate CLI support and Network Command Terminal (NCT)
support is also included.

* CE130 What is the system name? [S R:0-6 D:"RSXMPL"]:
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The system name is an arbitrary character string. It should be the same as the DECnet
node name, if any. Enter an alphanumeric string of 6 or fewer characters to be used to
identify your system.

* CE140 Do you want shadow recording support? [Y/N D:Nj:
This question appears only if you selected the User-tailored Executive.

Shadow Recording (SHA) creates mirror images of disk volumes. For more information on
Shadow Recording, see the RSX-1IM-PLUS and Micro/RSX System Management Guide.

* CE145 Do you want disk data caching support? [Y/N D:N]:
This question appears only if you selected the User-tailored Executive.

Enter Yes to include support for disk data caching. Keep in mind that although disk
data caching can improve disk I/O and overall system performance, it takes up space in
memory and increases processor overhead. See the RSX-1IM-PLUS and Micro/RSX
System Management Guide for more information.

* CE150 Do you want console driver support? [Y/N D:N]:
This question appears only if you selected the User-tailored Executive.

Enter Yes to include support for the console driver. Console driver support provides a
means of intercepting and logging console terminal messages. See the RSX-1IM-PLUS and
Micro /| RSX System Management Guide for more information on the Console Output Task
(COT) and the console driver.

* CE160 Do you want accounting support? [Y/N D:N]:
This question appears only if you selected the User-tailored Executive.

Enter Yes to include support for Resource Accounting. See the RSX-1IM-PLUS and
Micro /RSX System Management Guide for more information on Resource Accounting.

* CE170 Do you want to include the batch processor? [Y/N D:NJ:

This question appears only if you selected the User-tailored Executive.

The batch processor (BPR) provides background processing of job streams.

If you enter Yes, the Queue Manager (QMG) and virtual terminal support are also included.

For more information on the batch processor, see the RSX-1IM-PLUS Batch and Queue
Operations Manual.

* CE180 Do you want to include the Queue Manager? [Y/N D:Nj:

This question appears only if you selected the User-tailored Executive and you have not
included the batch processor. If you included the batch processor, the Queue Manager
(QMG) is automatically included and this question does not appear.

QMG provides for input and output spooling. For more information on QMG, see the
RSX-11IM-PLUS Batch and Queue Operations Manual.

* CE190 Do you want to include DCL and alternate CLI support? [Y/N D:NJ]:
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This question appears only if you selected the User-tailored Executive and you did not
include support for communications products. If you included support for communications
products by entering Yes to Question CE120, DCL and alternate CLI support are
automatically included and this question does not appear.

DCL is compatible among several Digital operating systems. Alternate CLI support allows
you to include your own CLIs in your system. For information on DCL syntax, see the
RSX-1IM-PLUS Command Language Manual. The RSX-11M-PLUS and Micro/RSX
System Management Guide contains a chapter on the DCL task and other information
needed by users who want to write their own CLL

* CE194 Do you want CTRL/C abort support? [Y/N D:NJ]:
This question appears only if you selected the User-tailored Executive.

CTRL/C abort support is a DCL feature that allows you to abort the task running at
your terminal by pressing CTRL/C. You can turn this behavior on or off by using the DCL
command SET TERMINAL/CONTROL=C. For more information on CTRL/C abort, see the
RSX-11IM-PLUS Command Language Manual.

This feature is not available through MCR; however, it is available through alternative
CLlIs.

* CE200 Which FCP do you want? [S R:1-6 D:"FCPLRG"]:
This question appears only if you selected the User-tailored Executive.

The following two versions of the Files—11 Ancillary Control Processor (F11ACP) are
available on RSX-11M-PLUS:

¢ FCPMDL

This is a 5K-word, overlaid file control processor (FCP), which provides good
performance for systems with limited memory. It provides buffering for caching of
directories and the bit map, as well as buffer space for about 20 open files. Also included
are preaccessed directories, providing for minimum use of system pool.

e FCPLRG

This is a 9K-word, nonoverlaid FCP, which provides maximum performance for F11ACP.
Because it does not use overlays, it incurs no system overhead for executing any code
sequence. FCPLRG has the maximum number of buffers for all operations, as well as a
large directory buffer.

Both versions of F11ACP have the same software features. The default is FCPLRG.
* CE210 Do you want support for file windows in secondary pool? [Y/N D:N]:
This question appears only if you selected the User-tailored Executive.

Enter Yes to allow the FCP to put file windows in secondary pool instead of primary pool,
which frees valuable primary pool space and reduces the likelihood of pool space problems.

* CE214 Do you want decimal version numbers in
* file specifications? [Y/N D:N]:

This question appears only if you selected the User-tailored Executive.
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This option determines whether version numbers in file specifications are treated as octal
or decimal. If you answer No, version numbers will be in octal. If you answer Yes, version
numbers will be in decimal.

File version numbers are stored on disk or tape in binary. This option does not affect
how the files are stored. No matter how you answer this question, you can still access all
versions of your files. This option affects only how you refer to the files and how the file
specifications are displayed: either with octal or decimal version numbers.

* CE220 Do you want virtual terminal support? [Y/N D:N]:

This question appears only if you selected the User-tailored Executive and you did not
include batch processor support. If you included batch processor support, virtual terminal
support is automatically included and this question does not appear.

Virtual terminal support permits a parent task to simulate terminal I/O for an offspring
task. See the RSX-11IM-PLUS and Micro/RSX Executive Reference Manual for more
information on virtual terminal support and the associated Executive directives.

* CE230 What is the default virtual terminal unit buffer

* size? [D R:1.-512. D:120.]:

This question appears only if you selected the User-tailored Executive and you included
batch processor support or virtual terminal support.

The Create Virtual Terminal (CRVT$) directive creates the data structure for a virtual
terminal and links it to the device list. Directive parameters include asynchronous system
trap (AST) addresses and the maximum buffer size allowed for offspring I/O requests. If
you omit the maximum buffer length in the directive, it defaults to the value you specify in
response to this question.

The acceptable range is from 1 to 5§12;y. The default is 120;3. See the RSX-1IM-PLUS
and Micro/RSX Executive Reference Manual for more information.

* CE240 What is the maximum virtual terminal unit buffer
* size? [D R:1.-512. D:184.]:

This question appears only if you selected the User-tailored Executive and you included
batch processor or virtual terminal support.

Enter the maximum buffer size that can be specified in a Create Virtual Terminal (CRVT$)
directive.

The acceptable range is from 1 to 512;5. The default response is 184;3. See the
RSX-11M-PLUS and Micro/RSX Executive Reference Manual for more information.

* CE250 Do you want character translation support? [Y/N D:N]:
This question appears only if you selected the User-tailored Executive.

Character translation support is a terminal driver option that allows you to select the
translation to be performed between the character set used by your application and the
character set used by your terminal. This feature allows applications that use the DEC
Multinational Character Set to be used with terminals that support different national
character sets.
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You can use the translation routines supplied with RSX~11M—PLUS, or you can use your
own. You can load different translation routines for each terminal in your system. If you
enter Yes, you also get terminal driver extended I/O support.

* CE260 Enter unsolicited input timeout (in seconds) [D R:0.-255. D:30.]:
This question appears only if you selected the User-tailored Executive.

The full-duplex terminal driver discards unsolicited input when the timeout value that you
specify expires. (The driver issues a CTRL/U.) The valid timeout range is from 0 to 255,¢.

Enter 0 to inhibit the full-duplex terminal driver unsolicited input timeout feature. The
default response is 30;¢ seconds.

* CE264 Do you want IP1ll industrial I/O subsystem support? [Y/N D:N]:

The IP11 industrial I/O subsystem is a package combining hardware and software used for
process control and monitoring in manufacturing and industry. It consists of an RSX device
driver (IPDRV) and a set of FORTRAN-callable routines that are used to communicate
with a variety of hardware I/O modules. See the RSX-1IM-PLUS and Micro/RSX I/0
Operations Reference Manual for more information on installing the software.

Enter Yes if you intend to use the IP11 subsystem hardware and software. If you enter Yes,
SYSGEN proceeds to Question CE266.

If you enter No, SYSGEN proceeds to Question CE270.
* CE266 Do you want IP11l powerfail support? [Y/N D:N]:

This question appears only if you selected IP11 support by answering Yes to Question
CE264.

Enter Yes to include IP11 powerfail support in the Executive.

You must include this support in the Executive before you can include powerfail support in
the IP11 driver (IPDRV). Choosing this support adds approximately 40g bytes to the size of
the Executive.

The IP11 subsystem can save the context of digital outputs and digital-to-analog (D/A)
converters if system power fails and will restore the outputs when the power is restored.
See the I/0 operations documentation for more information.

* CE270 Do you want to include XDT? [Y/N D:N]:

The Executive Debugging Tool (XDT) provides a subset of ODT-11 commands for use
in system state. If selected, XDT is included in the Executive. Including XDT allows
interactive debugging of Executive modules, privileged tasks, I/O drivers, and interrupt
service routines.

If you enter Yes, consistency check code is included in the dynamic memory allocation
routines. Note that entering Yes reduces the amount of primary pool if your target processor
is a PDP-11/23-PLUS, PDP-11/24, or MicroPDP-11/23 or if you did not include Executive
data space support. If you included Executive data space support, XDT does not reduce the
available amount of primary pool.

If you enter No, XDT support is not generated into your system. However, the loadable
version of XDT can be used.
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For more information on XDT, see the RSX-1IM-PLUS and Micro/RSX XDT Reference
Manual and the RSX-11M-PLUS and Micro/RSX Guide to Writing an I/O Driver.

* CE280 Enter the crash notification device CSR
* address [O R:160000-177700 D:177564]:

If the system crashes, the Executive crash module issues a message at the selected device.

Enter the CSR address (the I/O page address of the transmitter register) for the crash
notification device. The normal device is the console terminal, which has a CSR address of
17756435. This is the default response. If you do not select the default, the acceptable range
is from 160000 to 1777005.

* CE290 On what device and unit do you want crash dumps
* to be written? [S R:2-6]:

Enter the device mnemonic and the unit number of the device on which you want the
Executive crash module to write memory dumps. Mnemonics of supported devices are DB,
DD, DK, DL, DM, DT, DR, DU, MM, MS, MT, and MU. Enter both the device mnemonic
and the unit number (for example, DK2: or MSO0:).

The crash device must not be a fixed-medium device. For example, if you specify DU3 as
the memory dump device and DUS3 is an RA80 disk (a fixed-medium device), your system
will not be able to perform a memory dump after