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PREFACE

This manual describes the complete process for generating and installing a BASIC-PLUS run-time system, BASIC-PLUS
system programs, and a monitor for Version VO6C of RSTS/E, the PDP-11 Resource Sharing Time Sharing System/
Extended. The manual also presents information needed to change system characteristics, to optimally arrange system
components, and to correct hardware and software problems. The material is of interest to those at an installation who
are responsible for hardware and software policy and procedure. Certain information is also of interest to field service
engineers, software support representatives, and system managers who are responsible for solving operational problems
and for maintaining published changes to system software. Before attempting to generate a RSTS/E system, you

should be familiar with the RSTS/E and BASIC-PLUS software, with the hardware on which RSTS/E will run, and with
any published changes (patches) to system software.

Procedures for generating and installing diagnostic and optional software are described in other manuals provided with
that software.

For more information on RSTS/E documentation for standard and optional software, consult the RSTS/E Docu-
mentation Directory. For information on hardware supplied with RSTS/E, consult the user documents that accom-
panied the system.

This manual uses the following symbology conventions:

() indicates pressing the LINE FEED key
(1)) indicates pressing the RETURN key
(s ) indicates pressing the ESCAPE key (shown as ALT MODE on some terminals)

In addition, user input is underlined in all examples. Unless otherwise noted, user input is terminated by pressing the
RETURN key.

For a quick reference to a subject in this guide, refer to the following list of topics.

If you need to know about: See Section:
Adding auxiliary RTS support 6.3

Adding more memory to RSTS/E 3.84.3
Adding swap files 3.7
Automated patching 6.7
Bootstrapping a device Appendix A
Building system library files 6.2
Changing line printer characteristics 39.3
Changing system files 3.7.4
Changing the maximum job size allowed 3.8.1
Changing the maximum number of users 3.8.1
Changing the default run-time system 3.8.2
Configuration question considerations 4.2
Configuration question examples Appendix F
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CHAPTER 1
INTRODUCTION

Before generating a RSTS/E system, you should understand the fundamental elements of a RSTS/E system. You can
then generate a system by performing the following steps, which are outlined in Figure 1-1.

1. Bootstrap the RSTS/E distribution medium (Step 1)
2. Use system initialization options to tailor a RSTS/E system (the SYSGEN system) supplied by DIGITAL
to the needs of your installation. (Steps 2—11)
3. Use the SYSGEN system to generate a target RSTS/E system that supports the hardware and software
your installation requires. (Steps 12—16)
4. Use system initialization options to tailor the target system to the needs of your installation. (Steps 18-25)
5. Build alibrary of RSTS/E system files (Steps 26—31)

NOTE
This documentation refers to the RSTS/E system
generation (SYSGEN) system, the RSTS/E target sys-
tem, and their system disks. DIGITAL supplies the
SYSGEN system on a distribution disk, magtape, or
DECtape. The SYSGEN system is a RSTS/E system
that can run on any valid RSTS/E hardware configura-
tion. While running the SYSGEN system, you generate
a target system, which supports the hardware and
software features that your installation requires. This
manual calls the disk or tape supplied by DIGITAL
the distribution disk or tape. This disk or tape is
always mounted write-protected. The SYSGEN
system disk is the disk to which you copy the SYS-
GEN files and on which you perform the system
generation. The target system disk is the disk on
which the target system is placed. At some installa-
tions, this disk and the SYSGEN disk are the same.

After you generate the first target system, you can generate additional monitors and BASIC-PLUS run-time systems,
These can replace the original versions permanently or can be installed for temporary use. You can generate them
during timesharing and tailor them immediately before using them as described in Chapter 7.

1.1 FUNDAMENTALS OF RSTS/E
Every RSTS/E system has a system disk that contains the following elements:

A RSTS/E file structure

The system initialization code

A monitor Save Image Library (SIL)
A run-time system

An error message file

A swapping file

Auxiliary system files (optional)
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The RSTS/E file structure on the system disk includes a bootstrap block and three directories. One directory is the
Master File Directory (MFD) account[1,1]. It contains entries for itself, for the system file account[0,1], and for
the system library account [1,2]. (Nonsystem disks do not require a system library account.) The MFD also includes
the pack cluster size and disk pack identification (pack ID). In addition, the MFD notes whether the disk is public or
private and whether the directories for the files on the disk retain the date on which the files were last accessed or
the date on which the files were last modified. The second directory, which is catalogued in the MFD, is the User File
Directory (UFD) for account [0,1]. This directory initially contains entries for the files SATT.SYS and BADB.SYS.
The third directory is the UFD for account[1,2], which (after the system library build procedure) contains system
library files.

The file SATT.SYS, which RSTS/E requires in account[0,1] on each disk, is a storage allocation table for that disk.
SATT.SYS maps which disk clusters are allocated and which are free. BADB.SYS, also required on each disk, is the
file to which the bad blocks found on that disk are allocated. (A bad block is a block from which the system cannot
reliably read data.) The initialization code permanently allocates bad blocks to BADB.SYS to prevent their allocation
to another file.

During system generation, you can use the system initialization code (INIT.SYS) to write a file structure on disks
that will be used under RSTS/E. The system initialization code is a stand-alone program that contains routines to
initialize disks, create system files, enable and disable peripheral devices, install a monitor, set system defaults, and
perform other tasks that are necessary to create the RSTS/E operating environment.

A monitor Save Image Library (SIL) contains the actual operating system code - i.e., the RSTS/E monitor code and
the File Processor (FIP) overlay code. It also includes global symbol values (which allow symbolic monitor patching),
space for monitor default specification and patches, and an index of its contents. The system generation process runs
programs that link the monitor and overlay code and build a SIL.

The RSTS/E system permits more than one monitor to be on a disk simultaneously; of course, only one is installed
(i.€., in use as the monitor for timesharing) at any time. For example, an installation might have one monitor installed
during the daytime for applications use and a different monitor installed at night for program development. Before
any monitor can be installed, however, it must be in account [0,1]. The monitor SIL file can be written anywhere

on the system disk and need not be contiguous.

RSTS/E provides run-time systems to control the interface between user jobs and the monitor. The system associates
each job with a run-time system. The run-time system issues the proper monitor directives to perform whatever
operations the job specifies. The system loads a run-time system upon receiving a request from a job for that
run-time system. The request can be a special run-time system command or merely a command to run a program
that is associated with a particular run-time system. A run-time system is code that jobs may share. Once a run-time
system has been added to the system, any number of jobs can be associated with it. The monitor brings the run-time
system into memory automatically whenever one of the jobs associated with the run-time system is running. The
run-time system is the primary controller for the job. It interprets job input and directs the monitor accordingly.

RSTS/E requires as the system default a run-time system that is a keyboard monitor. The keyboard monitor prompts
the user at the terminal and accepts RSTS/E command strings.

The default run-time system for RSTS/E systems is normally BASIC-PLUS. The BASIC-PLUS run-time system accepts
input from logged-out terminals and logs in jobs (with the LOGIN program). It prompts users at terminals for input
(the READY message) and accepts command strings (ASSIGN, RUN, and SAVE among others). In addition, the

BASIC-PLUS run-time system includes a language processor. This facility enables a user to enter, debug, and execute
programs in the BASIC-PLUS language.
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The default run-time system for the SYSGEN system is RT11. This run-time system emulates many monitor functions
of DIGITAL’s RT11 operating system. DIGITAL provides and supports the RT11 run-time system and utility programs
solely for the purposes of RSTS/E system generation.

Each system includes the error message file ERR.ERR so that RSTS/E can notify users with the appropriate text when-
€VET an error Occurs.

The RSTS/E system needs a swapping file -- i.e., contiguous disk space in which it can place jobs it has swapped out of
memory. You can allocate the swapping space as one or more files and/or one or more non-file-structured swapping
disks. One swapping file, SWAP.SYS, is always required on the system disk. You can allocate other files or disks for
swapping depending upon your installation’s requirements and resources. The system must include enough swapping
space to hold all the jobs on the system at any given time (each job at its maximum size).

Four auxiliary RSTS/E system files (OVR,SYS, ERR.SYS, BUFF.SYS, and CRASH.SYS), may also exist. The system
can access the overlay code directly from the SIL or from a separate file (named OVR.SYS) on a nonsystem disk. If your
system includes an auxiliary fixed head disk, you may be able to improve system performance by creating OVR.SYS.
The file ERR.SYS is a copy of ERR.ERR, which is the system error message file. As with OVR.SYS, you can create
ERR.SYS on an auxiliary fixed head disk to increase access speed. All systems configured for DECtape require
BUFF.SYS. which provides the buffer space necessary for DECtape operations. CRASH.SYS is necessary if you enable
the crash dump facility. If a fatal monitor error occurs while the crash dump facility is enabled, the system dumps the
contents of the read/write area of the monitor to the CRASH.SYS file. DIGITAL strongly recommends that you create
the CRASH.SYS file and enable the crash dump facility.

The remaining sections of this chapter provide an overview of Chapters 2 through 7. In addition to the usual text, this
manual includes five sections summarizing the system generation procedures described in each chapter. These sections,
which are on colored paper, are intended for use by those experienced at generating RSTS/E. Note that Chapter 2,
intended for all users, contains only procedural information and is therefore on colored paper.

1.2 BOOTSTRAPPING THE DISTRIBUTION MEDIUM

The first step in system generation is to use the hardware bootstrap loader to bootstrap the initialization code into
memory from the distribution medium. Chapter 2 describes the procedures to follow to bootstrap the distribution
medium. DIGITAL distributes RSTS/E on 7-track and 9-track magtape, and RKOS5, RLO1, RK06, and RK07 disk
cartridge. The distribution media contain the initialization code and other programs and data files needed to
generate and tailor a RSTS/E system.

System generation procedures (except for the mounting and dismounting of distribution volumes) are essentially the
same for all the distribution media.

1.3 TAILORING THE RSTS/E SYSGEN SYSTEM

After you bootstrap the distribution medium, you can use the initialization options (as described in Chapter 3) to
tailor the SYSGEN system for your installation. The SYSGEN system is configured at DIGITAL to support a minimal
number of each standard RSTS/E device — four RKOS units, two units of each other disk type, two DECtape units,
two units of each magtape type, two keyboards (the console keyboard and one pseudo keyboard), one line printer,
etc. During the tailoring procedure, you must use options that perform the following functions:

Initialize RSTS/E disks (DSKINT option)

Copy SYSGEN system files from the distribution medium to the system disk (COPY option)
. Correct the system code (PATCH option)

. Specify the hardware configuration if necessary (HARDWR option)

- Install the SYSGEN monitor (INSTALL option)

. Allocate system files for the SYSGEN system (REFRESH option)

Set system defaults (DEFAULT option)

. Specify characteristics of device units (e.g., line printer) if necessary (SET option)

. Start timesharing with the SYSGEN system (START option)

oD W -
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If the console terminal for your system is not a standard type, you may need to set its fill factor (for use by the
initialization code) before using any other option. Use the FILL option to do so.

In addition to the listed options, the initialization code includes three other options, which enable you to bootstrap
devices, load stand-alone programs, and enable only the console terminal. These options are not generally required
during the tailoring of the SYSGEN system.

1.4 GENERATING THE RSTS/E TARGET SYSTEM

After tailoring and starting the SYSGEN system, your next step is to generate a target system. The system generation
process uses several programs that copy and edit files, ascertain the system configuration, and assemble and link com-
ponents of the RSTS/E target monitor. The distribution medium contains a program that copies the necessary

files to the system generation disk and chains to another program, which asks the system configuration questions.

Answering the configuration questions involves declaring permanent settings in the RSTS/E monitor code and BASIC-
PLUS run-time system. These settings indicate the devices and optional software the system will support. Examples of
configured elements include the device controllers in the RSTS/E monitor and the mathematical functions in the
BASIC-PLUS run-time system. The only way to change the configuration is to regenerate the system. Configuring a
system is different from tailoring a system. When you tailor a RSTS/E system, you specify variable factors for the
RSTS/E monitor. You can change the tailored elements within their configured limits any time the initialization code
is running.

After answering the configuration questions, the next step is to run another batch stream, which generates the target
monitor and BASIC-PLUS run-time system.

1.5 TAILORING THE TARGET SYSTEM

Your next step is to tailor the target system as described in Chapter 5. Using the same initialization options that you
used to tailor the SYSGEN system, do the following:

Initialize RSTS/E disks (DSKINT option)

Specify the hardware configuration if necessary (HARDWR option)
. Install the target monitor (INSTALL option)

. Correct the system code (PATCH option)

. Allocate the system files (REFRESH option)

. Set system defaults (DEFAULT option)

. Specify characteristics for device units, if necessary (SET option)

. Start timesharing with the target monitor (START option)

o e Y R i e

1.6 BUILDING THE SYSTEM LIBRARY FILES

DIGITAL supplies a library of system programs in the distribution kit. After tailoring the target system, you can begin
to build the library. Chapter 6 explains building the system library, producing text and message files, and creating

user accounts. The build procedure copies the system programs to the system disk and compiles them. You can then
use the library programs (if necessary) to build optional software packages, such as the FORTRAN 1V and COBOL
languages. You can also use the system library programs to produce files containing information for users and files
containing commands to be issued at system start up. As your final step, create user accounts. You can then make

the RSTS/E system available for general use.

1.7 REGENERATING RSTS/E

You can generate additional RSTS/E monitors, BASIC-PLUS run-time systems, or both during RSTS/E timesharing
using the RT11 run-time system. (You need not use the SYSGEN monitor.) Chapter 7 describes generating a RSTS/E
monitor and/or BASIC-PLUS run-time system on line. After ensuring that all the system generation programs are on
the system, you can run the SYSGEN.SAV program, which asks the configuration questions.
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After you answer the configuration questions, you can (using SYSBAT .SAV) start the batch file that generates the
monitor and/or BASIC-PLUS run-time system. After the batch run terminates, you can shut down the running system
at a convenient time and use the initialization code to tailor and start the new system. If you generate only a run-time
system, you can use the initialization code to make it the system default or use the UTILTY program to add it as an
auxiliary run-time system.

1.8 PATCHING RSTS/E CODE

DIGITAL classifies RSTS/E patches as mandatory or optional. Mandatory patches must be installed in your system
if the component needing the patch is in your system. Optional patches need not be installed in your system, as they
extend or configure some optional feature of a software component. For further information on mandatory and
optional patches, refer to the RSTS/E VO6C Release Notes (AA-5246B-TC).

With the release of RSTS/E VO6C, DIGITAL issues RSTS/E patches two ways:

1. All RSTS/E patches, mandatory and optional, are published in the RSTS/E VO6C Release Notes and the
RSTS/E VO6C Software Dispatches.

2. ALL mandatory patches for RSTS/E VO6C are distributed as command files on a RSTS/E-compatible
magnetic tape or disk, as the RSTS/E Automated Patching Facility Kit. The objective of the kit is to allow
you to automate the patching process for mandatory patches, thereby reducing the time required to install
patches while improving the reliability of the patches.

This manual contains procedures for using the Automated Patching Facility Kit during the system genera-
tion process.

1.9 INSTALLING AUXILIARY RUN-TIME SYSTEM SUPPORT

You must install auxiliary Run-Time System support on a RSTS/E system in order to use one or more optional lan-
guage processors such as BASIC-PLUS-2, COBOL, and FORTRAN. The language and version determine the Run-Time
System required, as given in the table below:

Language (Version) Run-Time System
BASIC-PLUS-2 RSX (plus BASIC2 and/or BP2COM)
COBOL-11 (V03) RSX, RMS11

FORTRAN IV RT11

RPG-1 (V8) RSX, RMS11

In addition, the Record Management Services (RMS) subsystem requires the RSX Run-Time System.

Section 6.3 of this manual contains the procedures you must follow to add these Run-Time Systems to your RSTS/E
system.
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CHAPTER 2
BOOTSTRAPPING THE DISTRIBUTION MEDIUM

The distribution medium is the tape or disk on which DIGITAL supplies the RSTS/E system. To bootstrap the
distribution medium, use the switches on the Central Processing Unit (CPU). The switches initiate a hardware loader
that contains machine instructions for reading the first record of the distribution medium into memory. The record,
called a bootstrap record, executes a program that loads additional program code from the distribution medium into
memory and executes that code. This code prints a message on the console terminal. The message marks the successful
completion of the bootstrap procedure. For example:

Erabtiling only consoler disksy and Lares.

RETS VO&C (MTQ)

Detiomd

For the bootstrap operation to succeed, the distribution medium must be on line and ready; the medium accessed must
contain a proper bootstrap record; the console terminal must be on line. The following sections describe the bootstrap
procedures for each of the distribution media. Detailed bootstrap procedures appear in Appendix A. Figure 2-1 is a
flowchart of Step 1.

STEP 1
Bootstrap
distribution
medium

Figure 2-1 Bootstrap Procedure
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Bootstrapping the Distribution Medium

STEP 1. Bootstrapping the Distribution Medium
Procedure:
4. For magtape distribution:

The operation of the magtape devices is described in the RSTS/E Svsrem User's Guide. To bootstrap the
mugtape, proceed as follows:

Mount the system generation tape on unit 0 with the write enable ring removed. This tape is labelled:

AP-2773F-BC for a 9 track TU10, TE1D, TSO3, TU16, TEI6 or TU4S drive
AP-27T2F-BC for a 7-track TULO or TE10 drive
NOTE

The magtape booistrap in the system initialization code

will not use a TUI6, TEIG, or TU4S tape drive if

TUIO, TELD, or TSO3 drive is present. Therefore, il your

systein includes drives of both types (TUI0/TE10/TS03

and TUI6/TEL6/TU45). hootstrap the distribution tape

on the TU10. TE10, or TSO3 drive.

Ensure that the tape is at its load point. (The LD PT indicator light comes on.) The computer does not
bootstrap the device unless the tape is at its load point,

Set the ON-LINE/OFF-LINE switch on the tape unit to ON-LINE and ensure that the RDY indicator
is lit.

Ensure that the console terminal is on-line.
Follow the instructions in Appendix A for the type of hardware hootstrap device that is on the system.
b. For disk cartridge distribution:
To buootstrap the disk cartridge, proceed as follows:
Insert in a free unit the cartridge labelled
AN-2771F-BC for an RKOS5 disk drive
AX-DS27F-BC for an RLO1 disk drive
AM-2774F-BC for an RKO6 disk drive
AY-DS26F-BC for an RKO7 disk drive
Ensure that the RDY light is on.
Ensure that the WR PROT light is on.

Ensure that the console terminal is on-line.

Follow the instructions in Appendix A for the type of hardware bootstrap device that is on the system.
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CHAPTER 3
TAILORING THE SYSGEN SYSTEM

After you bootstrap the distribution medium, your next step in system generation is to tailor the SYSGEN system for
your installation. The initialization code includes 13 options that you can use to tailor the SYSGEN system. The
following sections describe the initialization options.

3.1 OVERVIEW OF INITIALIZATION OPTIONS

When you bootstrap the RSTS/E distribution disk or tape, the RSTS/E system initialization code is loaded into memory.
The RSTS/E system initialization code (INIT.SYS) is a collection of routines that create the RSTS/E file structure,
system files, and start-up conditions for RSTS/E timesharing. The initialization code allows you to start the special
SYSGEN monitor, which you can then use to generate a target RSTS/E system. When the target system generation
process is complete, you can shut down the SYSGEN system and use the initialization code again to install the target
system monitor and start timesharing.

The initialization code is one large stand-alone program with many functions. Initialization code routines (options)
create a RSTS/E disk environment, install the monitor and run-time system, and set system defaults. Initialization
routines also check the integrity of the system disk and load stand-alone programs. They allow you to patch system
components, declare device characteristics, and disable hardware units and controllers.

Table 3-1 lists all the initialization options. This chapter describes all the initialization options. Usually, you need not
use all the options in tailoring the SYSGEN system. A brief description of each option follows.

1. The disk initialization routines (DSKINT) initialize, format, and perform pattern checks on any RSTS/E

disk. They write the minimum RSTS/E file structure and can create the library account [1,2}.

. The file copying routines (COPY) copy system files to an initialized RSTS/E system disk from the
distribution medium. :

3. Patching routines (PATCH) allow you to alter the RSTS/E system code or the INIT.SYS code to correct
errors. Patches are published in the RSTS/E Release Notes and in monthly software publications.

4. Device controller routines (HARDWR) allow you to enable and disable device controllers, specify non-
standard addresses and vectors for device controllers, and specify DM11-BB and DH11 associations.

5. Monitor installing routines (INSTALL) designate the Save Image Library file to be used as the monitor
for a SYSGEN or target system.

6. The file manipulation routines (REFRESH) allow you to create and position system swapping files, update
the bad block file, and arrange optional system files on the system disk or any auxiliary disk.

7. The default setting routines (DEFAULT) set system default start-up conditions. Among these conditions
are job and swap maximums, the default run-time system, and the error message file.

8. Device characteristic routines (SET) enable and disable device units, set and reset modem control for key-
boards, place and remove restrictions on the use of device units, and set line printer unit features.

9. Start-up routines (START) start the RSTS/E system for SYSGEN or normal timesharing. These routines
load monitor tables, enable devices, and load the monitor and default run-time system into memory. START
also allows you to override previously set system defaults for one timesharing session.

10. Bootstrap routines (BOOT) simulate the hardware bootstraps. They load an operating system into memory
from disk or tape, or reload the initialization code into memory after you have corrected it on disk.
11. Loading routines (LOAD) load into memory and execute any stand-alone program.

T~
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12. A special diagnostic routine (UNISYS) allows you to start a RSTS/E system (by typing UNISYS and then
typing START) with only the console terminal enabled. Problems sometimes occur in the terminal inter-
faces of new systems. These problems can prevent the start of timesharing when the start-up code fails
to enable the terminal interfaces. UNISYS helps to isolate the problem to the terminal interface configura-
tion by allowing you to start the system with only the console terminal enabled.

13. Fill factor routines (FILL) tell the terminal driver in the initialization code to insert the proper number of
fill characters when printing messages on the console terminal.

14. A help option (HELP) prints a list of valid options.

Table 3-1

Initialization Options

Option Name Abbreviation Meaning

DSKINT DS Initialize and optionally format a disk. Check
for bad blocks.

COoPY Cco Copy required RSTS/E files from distribution
medium (or system tape) to system disk and
bootstrap the system disk.

PATCH PA Alter RSTS/E system code to correct problems.

HARDWR HA Specify device controller characteristics.

INSTALL IN Install a RSTS/E monitor.

REFRESH RE Create or rebuild the system files in account
[0,1] on any initialized RSTS/E disk; rebuild
the storage allocation table for a disk; add bad
blocks to BADB.SYS.

DEFAULT DE Establish or change a monitor’s start-up defaults.

SET SE Set device characteristics on a unit-by-unit basis.

START ST or LINE FEED key Start timesharing operations.

BOOT BO Bootstrap a device.

LOAD LO Load a stand-alone program from account [0,1].

UNISYS UN Enable only the console terminal interface. Used
as a diagnostic tool with the START option.

FILL FI Set the fill factor of the console terminal for the
initialization code.

HELP HE

Print a help message.
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The user interface with the initialization code is a dialogue. Most questions in the dialogue have a long form and a
short form. The initialization code automatically prints the short question. To receive the long form question, press
the RETURN key in response to the short form question. Long form questions usually include information that may
help you to answer the dialogue questions. For example, pressing the RETURN key in response to the DSKINT
option’s PACK CLUSTER SIZE? question yields a list of valid pack cluster sizes for the disk you are initializing.

The initialization code dialogue begins with the OPTION: prompt and returns to this prompt after the execution of
each option. Typing HELP in response to OPTION: gives you a list of valid responses, as in the following example.

{t=tionmt HELF

The valid KRSTS initislisstion ortions ared
START Gtart timesharios
<LF Start timeshzsreing (fast)
DSKINT  Irmitizlize disk to RSETE file structure
HARIWR  Set controller characterisltics
EOOT Bootstrasr a devics
L.GAD Load a starmcd-slone rrogrsm
INGTALL Imstall s monitor SIL
SEFRESH Manmisulate files din [Gr17
LEFAULT Set moritor defaults

SET Set device characteristics
COryY Corw minimal sugstem Lo dishk
FATCH Fetch a file

HELF Tura this HELF message

FILL Set console 111 for INIT

UNISYS Uisable &1 out conscle terminal
Orly the first two characters need e twred.

fe=tion?

To request an option, type the first two or more characters of its name. The initialization code proceeds directly to
execute the requested option. You can type the CTRL/C combination in response to any question during the
execution of the option to abort execution and return to the OPTION: prompt.

Using the initialization options, perform the following steps to tailor the RSTS/E SYSGEN system:

1. DSKINT option — If you plan to put the SYSGEN and target systems on separate disks, first mount and
initialize the target disk. Dismount it if you need the disk drive for the SYSGEN disk. After initializing
the target disk (if necessary), initialize the SYSGEN disk and leave it mounted.

2. COPY option — Copy system files from the distribution medium to the SYSGEN system disk. The

COPY option automatically bootstraps the SYSGEN system disk.

. PATCH option — If necessary, correct errors in the initialization code.

4. HARDWR option — If necessary, disable device controllers, specify nonstandard UNIBUS addresses and

floating vectors for device controllers, and specify the associations of DM11-BBs with DH11 multiplexers.

. INSTALL option — Install the file SYSGEN.SIL as the RSTS/E monitor for system generation.

. REFRESH option — Allocate swapping and other system files for the SYSGEN system.

7. DEFAULT option — Establish SYSGEN monitor defaults for job and swap maximums, the run-time
system (RT11), the error message file, the installation name, the allocation of memory space, the crash
dump facility, and the labelling format for magtapes.

W2

A W

33



Tailoring the SYSGEN System

8. SET option — If necessary, disable device units, enable modem control for keyboard lines, restrict the use
of device units, and set type, width, and case for line printer units.
9. START option — Start timesharing on the SYSGEN system with RT11 as the default run-time system.

Note that if your console terminal is not an ASR33, KSR33, VTO0S, VT50, VT52, LA30, or LA36, you may need to
use the FILL option (described in Section 3.14) immediately after using the COPY option. The FILL option sets the
console terminal fill factor used by the initialization code for the current system device.

After starting the SYSGEN system, proceed to Chapter 4 to configure the target system.

NOTE
If you will be using the RSTS/E Automated Patching
Facility Kit and the ONLPAT program to patch initiali-
zation code, you may not need to install some patches
until after the SYSGEN system is started. Refer to
Section 6.7 for instructions.
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3.2 INITIALIZING DISKS ,

Before using any disk under RSTS/E, you must initialize it. Initialization consists of formatting the disk, performing
pattern checks on the disk for bad blocks, and writing a RSTS/E file structure on the disk. Initialization is necessary
for fixed head and moving head disks. The only exceptions are disks to be used non-file-structured only, such as
swapping units and foreign (non-RSTS/E) volumes.

NOTE
Do not initialize a disk that contains any important informa-
tion such as a monitor SIL or other files. Initialization destroys
the data on the disk. Do not initialize the distribution disk.

Formatting (which should be done for RK05, RKOSF, RP02, RP03, RP04, RP0S, and RP06 disks) means writing the
necessary timing and sense marks onto the disk and erasing any extraneous information. You must format all
removable disks (except RLO1, RK06, RK07, RM02, and RMO03 disks, which are formatted at the factory) at least
once before using them on a RSTS/E system.

You can choose from one to eight possible patterns (which DIGITAL supplies) to check for bad blocks on a disk. You
can also specify up to eight patterns of your own. DIGITAL recommends that you use two or more patterns; the
initialization code requires that you use at least one pattern. Using a larger number of patterns increases the probability
that all bad blocks will be found and decreases the possibility that you will lose data later by writing into a bad block.

The RSTS/E file structure, which is described in Section 1.1, contains a bootstrap block and two directories. The
Master File Directory (MFD) account [1,1] contains entries for itself and the system file account [0,1], the disk pack
identification (pack id), pack cluster size, designates whether the files on the disk are catalogued according to the
date they were last accessed or the date they were last changed, and indicates whether new files are to be added at the
beginning or the end of a directory. It also designates the disk as public or private. The User File Directory (UFD) for
account [0,1] contains entries for the files SATT.SYS and BADB.SYS.

During disk initialization you can request the creation of the system library account [1,2] on the disk. If you are
initializing a system disk, the disk initialization routines create the account {1,2] automatically.

3.2.1 Initializing a Disk for Optimal Performance
The disk initialization process allows you to set up a disk for optimal performance. When you specify pack, MFD, and
library cluster sizes, and position the file SATT.SYS, you can set up the disk to reduce access time and head movement.

The disk pack cluster size must be a power of 2. It cannot be less than the device cluster size for the disk (which may be
1,2, 4, or 8) nor greater than 16. The pack cluster size is the minimum number of disk blocks that the system can
allocate to a file on the disk pack. It is thus the minimum account and file cluster size as well. Specifying a large pack
cluster size for a disk increases the speed of creation and extension of files on that disk by reducing the size of the
storage allocation table (SATT.SYS). A large pack cluster size can, however, cause disk space to be wasted. For example
if the pack cluster size for a disk is 8, even a file that physically requires only 1 block is allocated 8 disk blocks (1 pack
cluster).

3

The MFD cluster size, which cannot be less than the pack cluster size nor greater than 16, is the cluster size for account
[1,1]. This value limits the number of user accounts possible on the system to approximately 108 times the MFD

cluster size.! DIGITAL recommends that the MFD cluster size be 16, unless BASIC-PLUS and/or FORTRAN are used
exclusively.

You must set the system library [1,2] cluster size to at least 4. A larger value may be necessary if you intend to store
many files in account [1,2]. DIGITAL recommends that the library cluster size be 16. The maximum number of files
allowed in this account (or any other) is approximately 72 times the UFD cluster size for the account. This estimate may
not be true for accounts with large files or for systems that use RMS. Files with attributes (which are normally created
only by RMS) consume additional directory space in the UFD. The maximum number of files with attributes that can
be saved under an account is approximately 54 times the UFD cluster size for that account.

' The number of user accounts which may be stored in the MI'D is impacted by the number and size of files put in account [1,1], as
required by RMS.
3-5
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You have two options regarding the positioning of the file SATT.SYS: you can specify its position yourself, or you
can let DSKINT find a place for it. Positioning the file yourself is most advantageous on a moving-head system disk.
In this system, you can group all system files near the middle of the disk to reduce average seek time for the disk
heads. If DSKINT positions the file, it is placed in the first available space.

3.2.2 Performing the Initialization

To initialize a disk, use the DSKINT initialization option. If you plan to put the SYSGEN and target systems on
separate disks, first mount and initialize the target disk. Dismount it if you need the disk drive for the SYSGEN disk.
After initializing the target disk (if necessary), initialize the SYSGEN disk. Use different pack ids for the SYSGEN
disk, the target disk, and the distribution disk (if present). Leave the SYSGEN disk mounted. Note that you must
initialize each half of an RKOSF disk separately. Therefore, to initialize an RKOSF, you must use the DSKINT option
twice. Table 3-2 summarizes the DSKINT dialogue. After you answer the questions in the dialogue, DSKINT begins
the initialization process.

NOTE
During the DSKINT dialogue, you can type CTRL/Z in re-
sponse to any prompt after DISK? to cause DSKINT to
back up to the previous prompt.

The first user-specified process that DSKINT performs is formatting. DSKINT prints STARTING FORMAT PASS when
it begins formatting, and END FORMAT PASS when it completes formatting the disk. The time required for format-
ting depends on the size and type of disk involved.

When RP02 and RPO3 disks are being initialized, the DSKINT dialogue includes two requests immediately after the
STARTING FORMAT PASS MESSAGE:

SET FORMAT ENABLE SWITCH, THEN TYPE <LF>:

You must set the RP11 controller FORMAT ENABLE/NORMAL switch to ENABLE, then type the LINE FEED
key.

SET FORMAT SWITCH TO NORMAL, THEN TYPE <LF>:

You must set the RP11 controller FORMAT ENABLE/NORMAL switch to NORMAL, then type the LINE FEED
key.

After it formats the disk, DSKINT runs the pattern checks and counts the bad clusters. If DSKINT finds 161 or more
bad clusters, it prints the message EXCESSIVE BAD CLUSTERS and returns the OPTION: prompt. Use a different
disk. If the pack contains fewer than 161 bad clusters, DSKINT builds the RSTS/E file structure. When the building
of the file structure is complete, DSKINT returns to the OPTION: prompt. Several examples are in the following two
sections.

3.2.3 Initializing a System Disk
In this example, a user initializes the disk to be used as the SYSGEN system disk. The printout from the dialogue
follows. Each line is marked with a letter and is explained in the subsequent text.
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Ortiorn?! DSKINT

ODo-MMM-YY? 12-JUN~-78
10109 AM?T 08:00

Digk? DK

Unit? 0

Fack ID? SYSGEN

Fack cluster size? 1
SATT.SYS base? QO

MFD rassword? SYSGEN

MFD cluster size? 2

FURy FRIy or SYS8? 5YS
lLibrary rassword? SYSLIER
librarwy UFD cluster size? 4
Date last modified? NO B
New files first? Y

Use rrevious had block info? N
Format? Y

Fatterns? 3

Froceed (Y or N)7? Y
Starting format rass

End format rass

Fattern # 3
Fattermn # 2
Fatterrn # 1
Ortion

3.7
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At line a, the user types the twocharacter device designator of the disk to be used in the SYSGEN disk. The query at
line b, which DSKINT prints for DS, DK, DL, DM, DP, DR, and DB disks, requests, the unit number of the device on
which the disk is mounted. For an RS11 (DF) disk, the PLATTERS? query replaces the UNIT? query. The user would
respond to the PLATTERS? query by typing the number of RS11 disks (platters) connected to the RF11 controller.

In response to the PACK ID query at line c, the user types one to six alphanumeric characters, which become the pack
identification label for the disk. RSTS/E uses this label as a system-wide logical name for the disk and internaily as the
password of system account [0,1].

At line d, the user specifies the pack cluster size for the system disk. Refer to Appendix C for a list of disk device sizes.
The pack cluster size must be at least the device cluster size and no greater than 16. In general, large pack cluster sizes
permit faster access to data stored on the disk at the expense of wasted disk space. Small pack cluster sizes permit more
efficient allocation of disk storage space at the expense of frequent access to retrieval information (pointers to file
data) stored in user file directories. You can improve the access speed on a disk with a small pack cluster size by cluster-
ing individual files and user file directories (UFDs) at a size greater than the pack cluster size. DIGITAL recommends
the minimum cluster size for almost all installations.

At line e, the user specifies a base address for SATT.SYS, which is the storage allocation table for the disk.

The user types. at line f, one to six alphanumeric characters which become the password for the Master File Directory
(MFD) account [1,1]. The MFD password should be kept secret, because irresponsible access to the MFD (or to any
privileged account) can destroy system security.

At line g, the user specifies the cluster size for the MFD, With the restriction that the MFD cluster size cannot be less
than the pack cluster size, the MFD cluster size can be 1, 2, 4, 8, or 16. The system manager can create approximately

(108 *MFD cluster size) accounts. DIGITAL recommends that the MFD cluster size be 16, unless BASIC-PLUS and/or
FORTRAN are used exclusively.

The user types SYS at line h to initialize a system disk. For a system disk, DSKINT automatically creates the library
account |1,2] and prints the queries at lines i and j. At line i, the user types one to six alphanumeric characters, which
become the password for account [1,2]. The user specifies 4 as the cluster size for account [1,2] at line j. The cluster
size for the system library must be at least 4. You may need to specify a larger cluster size if you plan to save many of
your installation’s library files in account [1,2]. DIGITAL recommends that the library cluster size be 16.

The user types NO in response to the DATE LAST MODIFIED? query at line k. Therefore, the system will retain the
date on which files on the disk were last accessed and not the date on which the files were last changed.

The user types Y in response to the NEW FILES FIRST? query at line . Therefore, as files are created, their directory
entries will be placed at the beginning of the directory for the account.

The user types N in response to the USE PREVIOUS BAD BLOCK INFO? query at line m. Therefore, DSKINT creates
a zero-length bad block file on the disk. Had the user typed Y in response to the query, DSKINT would have used the

information in the disk’s current bad block file (if one was present) to create a new bad block file on the disk.

At line n, the user requests that DSKINT format the disk. At line o he requests the use of three patterns to check for
bad blocks. Since he has made no errors in his responses, he types Y in answer to the query at line p.

3-8
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Table 3-2
DSKINT Dialogue Questions

Question

Description of Response

DD-MMM-YY?

HH:MM?

DISK?

UNIT?

PLATTERS(n)?

PACK ID?

PACK CLUSTER SIZE?

SATT.SYS BASE?

MFD PASSWORD?

MFD CLUSTER SIZE?

PUB, PRI, OR SYS?

CREATE LIBRARY
ACCOUNT?

Type the current date in alphabetic or numeric format. Press the
LINE FEED key to accept the date printed in the prompt.

Type the current time in 24-hour or AM/PM format. For example, 14:53
or 2:53 PM. Press the LINE FEED key to accept the time printed in the
prompt.

Type two characters to indicate the type of disk being initialized.
Acceptable entries are DC, DF, DS, DK, DL, DM, DP, DR, or DB.

For all disks except DC and DF. Type the physical unit number on which
the disk, DECpack, or disk pack resides. Acceptable entries are 0 through

3 for DL disks and O through 7 for other disks. For an RKOS5F, use DSKINT
twice, once for each half of the disk (i.e., once for each of two units).

For DF and DC type disks only. The value n in the prompt is the num-
ber of platters that the initialization code found. Press the LINE FEED
key to use n as the number of platters. Otherwise, type the number of
platters connected to the RF11 or RC11 controller. Acceptable entries
are | through 8 for DF disks and 1 through 4 for DC disks.

Type one to six alphanumeric characters to be used when logically
mounting the disk.

Type the number of 256-word blocks that each cluster allocated on the
disk will contain. Acceptable pack cluster sizes are 1,2, 4, 8, or 16 for
RS64, RS11, RS03, RS04, RK05, RKOSF, RLO1, RK06, and RKO7 disks.
For RP0O2 and RPO3 disks, acceptable values are 2, 4, 8, or 16. For RM02,
RMO03, RP04, and RPOS disks, acceptable values are 4, 8, or 16. For

RPO6 disks, acceptable values are 8 or 16.

Type the logical block number (from 1 to the device size minus 1) in
decimal at which to locate the file SATT.SYS on the disk. DSKINT
rounds this number up to the next pack cluster boundary. Type the
LINE FEED key or 0 to let DSKINT routines position the file at the
first available space. Appendix C contains a table of device sizes.

Type one to six alphanumeric characters, which become the password
of account [1,1] on the disk.

Type the decimal number of 256-word blocks that each cluster allocated to
the MFD will contain. The MFD cluster size must be a power of 2 greater
than or equal to the pack cluster size and less than or equal to 16. The max-
imum number of user accounts that can be created is approximately 108
times the MFD cluster size.

This setting is permanent; you can change it only by re-initializing the disk.
DIGITAL recommends that the MFD cluster size be 16.

Type PUB to designate the disk as public. Type PRI to designate the disk
as private. Type SYS to initialize a system disk.

For PUB or PRI disks only. Type Y to create the account {1,2] on the
disk. If you type N, DSKINT does not create the account and does not
ask the next two questions.
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Table 3-2 (Cont.)
DSKINT Dialogue Questions

Question Description of Response

LIBRARY Type one to six alphanumeric characters, which become the password

PASSWORD? of account [1,2].

LIBRARY UFD Type the number of 256-word blocks allocated for each of the seven

CLUSTER SIZE? possible UFD clusters for the library account [1,2]. The number of files
that can be stored under any account is approximately 72 times the
UFD cluster size. The library UFD cluster size must be a power of 2.
It cannot be less than the pack cluster size or greater than 16. DIGITAL
recommends that the library UFD cluster size be 16.

DATE LAST Type Y to retain in the disk directory the date on which files on the

MODIFIED? disk were last modified. Type N or the LINE FEED key to retain the

NEW FILES FIRST?

USE PREVIOUS BAD
BLOCK INFO?

FORMAT?

PATTERNS?

YOUR PATTERN?

PROCEED (Y OR N)?

date on which files were last accessed.

Type Y to cause new files on this disk to be added at the beginning of
the directory for the account in which they are created.

Type N to cause new files on this disk to be appended to the end of the
directory for the account in which they are created.

Type Y to have the new bad block file created using information from
the current bad block file (if present).

Type N to have DSKINT create a zero-length bad block file. If Y is typed,
but there is no current bad block file, a zero-length bad block file is
created.

For DK, DM, DP, DR, and DB disks only. Type Y to write hardware timing
and sense data on the disk. Type N to omit the formatting operation. If you
type Y, DSKINT routines print messages indicating the start and end of the
format pass. You must format all new disk packs and cartridges (except
RLO1, RK06, RK07, RM02, and RMO3 disks) before using them on a
RSTS/E system. You should never format a disk that contains any impor-
tant data; formatting destroys the data on the disk.

To print the time required to execute each pattern for each type of
disk, press the RETURN key. To specify the number of patterns in use
in checking for bad blocks, type a number from one to eight. If you
append an X to your response, DSKINT uses the specified number of
DIGITAL’s patterns and asks the next question.

Asked only if the response to the last question ended with the letter X.
(This capability is intended primarily for DIGITAL field service
engineers.) Type an octal word beiween 1 and 177777, inclusive. The
DSKINT option repeats the question until you have typed 8 patterns or
pressed the LINE FEED key to indicate no more patterns.

Type Y to proceed with the disk initialization. Type N to abort the
initialization and return to the OPTION: prompt. This question allows
you to double-check your responses to the dialogue questions and abort
the initialization if you have made any errors.
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3.2.4 Initializing a Nonsystem Disk
The DSKINT option initializes, formats, and does pattern checking on nonsystem disks that will be used on the RSTS/E

system. (System disk initialization is described in Section 3.2.3.) The example that follows applies only to nonsystem
disks. Note that DSKINT must be run separately for each half of an RKOSF.

The following example initializes an RKOS cartridge as a private disk:
Ortiond DS

14-JUN-787
08:07 AM?

Disk? DK

Unit? O

Fack ID? MYPACK

Fack cluster size? 1
BATT.SYS base? -
MFD rassword? DATA
MFII cluster sice?
FUBy FRIy or SYS? FRI

Create library asccount? NO
Nate last modified? N

New files first? Y

Use rmrevious bad block info? N
Format? Y

Fatterns? 3

Froceed (Y or NDT Y

Starting formalt rass

Erd format rass

TR

Fattern ¥ 3
Fattern ¥ 2
Fattern % 1

Dretion?

In the example, the pattern checks discovered no bad blocks. When bad blocks are found, however, DSKINT prints a

summary of the block number, cluster, and hardware information (for use by DIGITAL field service personnel). The
following example (for an RK06 disk) shows the summary:

Fatterns? 2
Proceed (Y ar N7 Y

Nigsk serial & S7402

Cul Trk Sec Rlock Cluster
87 1 5 5769 1442

Fattern % 2

M1l Error RKCS1 RKWC RKIIA RRKECS2 RKDS RKER RKDCYL
100222 174502 000405 000201 100301 000200 000127

100222 177502 000405 000201 100301 000200 000127
Rlock Cluster

85769 1442



Fattern % 1

1 Ervor RRKCS1 RKWC RKDA RKCS2 RKDS RKER RROCYL.
100292 174502 000405 000201 100301 000200 000127
100222 177502 000405 000201 100301 000200 000127
Block Cluster
5749 1442

Ortion?

3.2.5 Initializing a Non-File-Structured Disk

It is not necessary to use DSKINT on disks that you will use non-file structured for swapping. However, you can use
the DSKINT option to perform pattern checking on these disks. Such disks do not require the RSTS/E file structure
that DSKINT creates. The file structure is useless and is overwritten during timesharing operations.

During initial hardware installation or when a hardware malfunction is suspected, DSKINT can supplement the tests per-
formed by standard diagnostic methods. DSKINT does not duplicate all the tests performed by diagnostic programs
and should be used only in addition to standard hardware maintenance procedures.

The example that follows shows the use of DSKINT to run pattern checks on an RS04 fixed head disk.
Oetion?d DEKINT

14-JUN-78
08117 AM7?

Disk? DG

Unit? O

Fack 1D7 SWAF

Fack cluster sized® |1
SATT.BYS base? -

MFI rassword? SWEMFD

MFD cluster size® 1

FUERy FRI» or SYS? PUR
Create library account? NO
Nate last modified? N

New files first? N

Use srevious bhad block info? N
Fatterns? 4

Froceed (Y or N7 Y

Fatterrn ¥ 4
Fatterrm # 3
Fattern ¥ 2
0s0 Error RSCH1 RSWCE RSRA RSDA RECS2 REDS RSER

144250 172066 056154 001463 040700 010600 000000
Fattern % 1
Ortion?
If DSKINT discovers bad blocks on a fixed head disk, you should not use the disk non-file-structured for swapping. Call

DIGITAL field service to locate the hardware problem. You can avoid the bad blocks by using the disk for file-structured
swapping space. Refer to Section 3.7.1.1 for a discussion of swapping files.
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3.2.6 DSKINT Dialogue Error Messages
Table 3-3 summarizes the error messages that can appear during the DSKINT option dialogue.

Table 3-3
DSKINT Dialogue Error Messages

Message Meaning

BLOCK NUMBER TOO BIG The block number you typed is greater
than or equal to the maximum logical
block number for the disk.

DRIVE NOT READY The initialization cannot proceed
because the disk to be initialized is not
on-line and ready. You can ready the
drive and press the LINE FEED key to
proceed or you can type CTRL/C to
abort the initialization.

DSKINT NOT LEGAL ON SYSTEM DISK You specified the disk from which the
initialization code was bootstrapped.
You cannot initialize this disk now
because the initialization code would
be destroyed.

ILLEGAL DISK NAME The string you typed is not the name
of a valid RSTS/E disk device.

ILLEGAL NUMBER, TRY AGAIN The number you typed is not a valid
octal number between 1 and 177777.

SORRY, BUT THAT DISK DOESN'T EXIST The string you typed is a valid

RSTS/E disk name, but that disk
controller or the unit number does not
exist on this system.

The preceding table describes only the errors that can occur during the DSKINT option dialogue. For information on
the error messages that can appear during the initialization process, refer to Appendix B.
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3.3 COPYING SYSTEM FILES TO DISK
The COPY option copies system files to the SYSGEN disk from account [0,1] on the distribution medium (during
tailoring of the SYSGEN system) or to the target disk from account [0,1] on a system tape (during tailoring of the
target system). The following are the files:

1. INIT.SYS, which is the system initialization code .

2. SYSGEN.SIL (for the SYSGEN system) or the first file in [0,1] with the extension .SIL (for the target
system), which is the RSTS/E monitor Save Image Library

3. RT11.RTS (for the SYSGEN system) or the first file in [0,1] with the extension .RTS (for the target
system), which is the run-time system

4. ERR.ERR (for the SYSGEN system) or the first file in [0,1] with the extension .ERR (for the target
system), which is the RSTS/E error message text

5. All files in [0,]] with the extension .SAV, which are stand-alone programs that can be loaded by the
LOAD option

The COPY option automatically copies the files from the device that was last bootstrapped. If you are tailoring a
SYSGEN system, the option copies the files from the distribution disk or tape. If you are tailoring a target system, the
option copies the files from the system tape written by the batch stream.

As it attempts to transfer each file, COPY scans the output disk for a file with the same name. If it finds one, COPY
issues the following prompt, substituting the filename and extension for filnam.ext.

FILE filnam.ext EXISTS:
Press the RETURN key for the following additional information:

ihe file mamed above already exists on the outeut disk.

Ture ‘0’ to delete it and creste a rnew file of the same name.
Ture ‘5’ to skis this imrut file and contirwue.

Ture DONTROLAC to abort the COPY orerationt

After each filename scan, COPY creates the file on the output disk and copies the contents of the input file to it. How-
ever, COPY neither creates nor copies the file if it finds the file on the output disk and you specify ‘S’. The COPY
option does not generate an error if one or more of the input files is missing.

After COPY has transferred all the files, it scans the output disk to verify that account [0,1] contains a minimal set
of system files (INIT.SYS, a .SIL file, a .RTS file, and a .ERR file). If one or more of the files is missing, COPY prints
an error message and returns to the OPTION: prompt. If all the files are present, it bootstraps the output disk and
returns to the OPTION: prompt. Therefore, the initialization code is running with a different system device after the
COPY option completes.

The following is an example of the COPY option:
Ortion? COFY

14-HIN-787
08127 AMT

To which disk? DK
Unit? 0

Emabling only consoler disksy and tares.

RSTS V0&6C (DKO)

Ortion?
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In the example, the user presses the LINE FEED key to accept the date and time printed. He then specifies the disk
and unit number to which to copy the files. The COPY option copies the files, then bootstraps the output disk. When
the disk has been bootstrapped, the initialization code prints the system identification message and the OPTION:
prompt.

NOTE
To copy to the output disk all files that have .SIL, .RTS,
and .ERR extensions, you can use the /A switch in re-
sponse to the TO WHICH DISK? query. For example:

TO WHICH DISK? DK/A

Table 3-4 summarizes the error messages that can appear during the COPY option dialogue.

Table 3-4
COPY Option Dialogue Error Messages

Message Meaning

CANNOT COPY TO THE SYSTEM DISK You specified the current system disk,
which is invalid as an output disk for
the COPY option.

ILLEGAL DISK NAME You typed an invalid disk name or spec-
ified a unit number for a DC or DF
disk.

INVALID UNIT NUMBER The disk unit number you specified
does not exist on this PDP-11.

INVALID RESPONSE Your response to the FILE filnam.ext
EXISTS: prompt was not D, S, or
CTRL/C.

SORRY, BUT THAT DISK DOESN'T EXIST The disk type you specified does not
exist on this PDP-11.

For information on errors that occur during the copying operation, refer to Appendix B.
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3.4 CORRECTING THE SYSTEM CODE

The RSTS/E initialization code provides a method for altering RSTS/E system code as errors are found and corrections
are published. DIGITAL publishes patches in the RSTS/E Release Notes (available with the release) if problems are
uncovered in a new system release version after a current system release but before the new release version is available
from DIGITAL’s Software Distribution Center. Between releases, patches are published in the monthly software
publications.

You can patch any file in account [0,1]. This account includes the initialization code (INIT.SYS) and any SIL. Patching
makes permanent changes to the code on disk and has no effect on the code currently in memory. Therefore, after
patching the initialization code, you must bootstrap the system disk to load the corrected initialization code into
memory.

Patches take many different forms. Some are in-place patches to one or more words in one or more modules. Others
require patch space in the affected areas. The RSTS/E monitor, initialization code, and run-time system always include
patch space. You can patch the overlay code by using free space in overlay segments or monitor patch space. Some-
times, patches affect fixed addresses and are straightforward; usually, however, the exact octal address of a patch varies
from system to system. Published patches describe in detail the procedures required to make the alterations correctly.

When you generate a new RSTS/E system, refer to the RSTS/E Release Notes for patches and patching information.
Unless instructed otherwise by the RSTS/E Release Notes, you should install all required patches immediately after

the SIL is placed on the SYSGEN or target system disk. This procedure is necessary because patches may affect the
initialization code, which builds required file structures, creates system files, and sets up tables used during timesharing.

3.4.1 Using the PATCH Option

Use the PATCH option to perform patching operations. To invoke PATCH, type PATCH or PA. PATCH replies by
asking for the name of the file to patch, a MODULE NAME (if the file is a SIL and has more than one module), a
BASE ADDRESS, and an OFFSET ADDRESS.

In response to the FILE TO PATCH? query, type the name and extension of the file that requires patching. Press the
LINE FEED key to patch the installed monitor SIL. Since the initialization code cannot always distinguish a SIL from
other files, the published patch may append /N to the name of any file that is not a SIL.

The module name designates the SIL module to be patched. You can obtain a list of SIL modules by pressing RETURN
in response to the MODULE NAME? question. The base address defines the actual locations to be patched. For
example, if you are patching the PRINT USING section of BASIC-PLUS, you can enter the symbol PU as the base
address. The offset address is the first location to be patched relative to the specified base. For example, a PRINT
USING patch may begin at an offset of 100 octal bytes from the beginning of PRINT USING.

Responses to the BASE ADDRESS? and OFFSET ADDRESS? queries can be numbers or expressions. Valid octal
numbers are 0 to 177777, and leading zeros are optional. Valid decimal numbers are 0. to 65535., and are distinguished
from octal numbers by the presence of a trailing decimal point. When patching a SIL, you can substitute a global
symbol name for an octal number anywhere. The load map for the module being patched is part of the SIL file. It
contains that module’s global symbol names and their values. A global symbol name must be one to six alphanumeric
characters and must be defined in the symbol table for the current module. To refer to a global symbol in another
module of the current SIL, type the symbol name followed by a commercial ‘at’ sign (@) and the name of the module
in which the symbol is defined. For example, LOGIN@BASIC and DISK@ERR refer to the symbols LOGIN and

DISK in the modules BASIC and ERR, respectively. An expression consists of one or more numbers or global symbals,
separated by arithmetic operators (+,-, *, and /). Parentheses can be used to group portions of an expression.

After you specify the base and offset addresses, PATCH opens the specified locations, prints the old contents, and
accepts input. Table 3-S5 summarizes the possible input.
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Table 3-5
Possible Input to the PATCH Option

Input Meaning

number, symbol, or expression Enter the number, symbol, or expression as the new
contents of the current location.

LINE FEED Advance to the next location without altering the con-
tents of the current location.

~ (circumflex) Return to the previous location without altering the
contents of the current location.

CTRL/Z Return to the previous question.

CTRL/C Finish all patching and return to the OPTION:
prompt.

PATCH makes the specified changes immediately after you press the RETURN key. Therefore, if you make an error,
you must patch the location again to correct your mistake. To check that an entire patch is correct, use CTRL/Z to
return to the OFFSET ADDRESS? query. Type the same offset, then press the LINE FEED key to examine all the
patched locations. If the old contents listed for any location do not match the published patch, restore all locations to
their original contents and try again to install the patch. If you have followed the published procedures correctly and
the old contents do not match the published patch, consult your software support representative. The above procedure
describes the PATCH option in detail. In general, however, published patches include the necessary instructions,

If you patch the initialization code, you must rebootstrap the system. Rebootstrapping loads the changed version of
the initialization code into memory. To perform the bootstrap procedure, follow the instructions in the published patch
and use the BOOT option, which is described in Section 3.11.

The examples in the following sections illustrate the use of PATCH.
3.4.2 Patching the Monitor — Example

The following example shows the procedure for patching the installed monitor SIL. The patch in the example is a
sample only, NOT a real patch.

a Ortion! FATCH
b File to ratch? (1F)
¢ Module name? OVR
d Base address? DLNOST
e Offset address? 300
Base Offset 0Old New?
f 032000 000300 006200 7T 4737
g 032000 000302 032711 7 FATCH+10
h 032000 000304 040000 7?7 ~C



At line a, the user specifies the PATCH option and (at b) presses the LINE FEED key to patch the installed monitor
SIL. He specifies the module OVR (line ¢) in response to the MODULE NAME? question and types the global symbol
name DLNOST to specify the base address (line d). The location to patch is offset 300 octal bytes from the base name
DLNOST, as indicated by the response at e. At lines f and g, the user types in the new values. Line g shows the use of
addition in an expression. At h, the user types CTRL/C to exit from the PATCH option. The second use of the PATCH
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Ortion?

Offget
Base

023136
023134
023136
023136
\023136

Ortion:

PATCH
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File to F'atc.‘h'?
Module name? RSTS
Base address? FATCH

address?
Offset
000010
000012
000014
000016
000020

0
01ld New?
000000 7 6200
000000 7 32711
000000 7 40000
000000 7 207
000000 7 "L

option (at i) continues the installation of this patch.

3.4.3 Patching the Initialization Code — Example

The following example shows the procedure for patching the initialization code. The patch in the example is a sample

only, NOT a real patch.

a

b
c
d

[+

h

Ortion?

FATCH

File to ratch? INIT.SYS
Rase address? 26:117002

Offset address? O
Base Offset 0ld
117002 000000 016700
117002 000002 177672
{117002 000004 042705
Offset address? "Z

Base address? 104260

Offset address? O

Base Offset 0Old
104260 000000 000000
1042460 000002 000000
104260 000004 000000
104260 000006 000000
104260 000010 000000
104260 000012 000000
104260 000014 000000
Offset address? O

Base Offset 0l1d
104260 000000 022127
104260 000002 000040
104260 000004 017375
104260 000006 105711
104260 000010 000261
104260 000012 000207
Ortion:

New?

? 4737

T 104260
? "7

D Z
T

rE
3 -
-

+J
~N

-3
>
c

-3

o
~N
L]
~J
R

o} e
PRI
oINS
N+ LR
N
[rs

-3

3
N

]
£
-3

)
IO -n:"l:'

L

L
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At line a, the user specifies the PATCH option. He types the file name INIT.SYS at b and the base address at ¢. The
example in Section 3.4.2 specified the base as a simple address. The base address in this example (26:117002) is the
combination of an address (117002) and a relative block number (the 26th octal block) within the file INIT.SYS. After
specifying the base, the user types the offset address (at d) and begins to enter the patch. Note (at lines e and f) the
use of CTRL/Z to return to the previous question. After entering the patch, the user presses the LINE FEED key to
examine successive locations (at g) and ensure that the patch is properly installed. At h, the user types CTRL/C to
finish patching and return to the OPTION: prompt.

3.4.4 PATCH Option Error Messages
Table 3-6 summarizes the error messages that can occur during the PATCH option dialogue.

Table 3-6
PATCH Option Dialogue Error Messages

Message Meaning

ADDRESS ABOVE MODULE BOUNDS
ADDRESS BELOW MODULE BOUNDS
BLOCK OFFSET BEYOND EOF

FILE NOT FOUND

ILLEGAL FILE NAME

INVALID MODULE NAME

INVALID CHARACTER
INVALID EXPRESSION

INVALID SIL FORMAT

MODULE NOT FOUND IN SIL

SYMBOL NOT FOUND IN STB

The address you specified is above the bounds of the module.
The address you specified is below the bounds of the module.

The block offset address you typed is greater than or equal to the
number of blocks in the file.

The initialization code did not find the file you specified in
account [0,1] on the system disk.,

The filename you typed is in an incorrect format. The name must
be no more than six characters long; the extension must be no
more than three characters long. The filename must be alpha-
numeric and can contain no embedded spaces. Typing the LINE
FEED key in response is illegal if no monitor SIL is installed.

The module name you typed is in an incorrect format. The name
must be one to six alphanumeric characters,

The expression line contains an illegal character.

The expression contains an illegal symbol name or an invalid
operator, Symbol names must be one to six alphanumeric
characters. Valid operators are +,-, *,and /.

The file you specified does not contain a valid SIL directory. If
the file is not a SIL, append the /N switch to the filename.

The module you specified is not in the SIL. Press the RETURN
key in response to the MODULE NAME query for a directory of
SIL modules.

A symbol you typed is not in the symbol table for the module.
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3.5 SPECIFYING THE HARDWARE CONFIGURATION

With the HARDWR option, you can perform the functions summarized in Table 3-7. The option operates whether
or not you have installed a monitor SIL because the settings it affects are written on the system disk, not in the
monitor SIL. Thus, when you change system devices you must use the HARDWR option again. If you only change
monitors, you need not use the option.

The HARDWR option includes a set of suboptions, which are summarized in Table 3-7.

Table 3-7

HARDWR Suboptions
Suboption Function
LIST List the system hardware configuration
DISABLE Disable a device controller
ENABLE Enable a device controller
CSR Declare a nonstandard controller address
VECTOR Declare a nonstandard vector assignment
RESET Set all vectors and addresses to the standard and

enable all devices

DM Declare DM11-BB and DH11 associations
HERTZ Specify AC line frequency of system
SWITCH Specify CPU Switch Register characteristics

The LIST suboption lists the current configuration and all requested changes.

The ENABLE and DISABLE suboptions allow you to enable or disable a device controller, not just a single unit. By
disabling the RK611 or RK711 (RM) controller, for example, you disable all RK06 and RK07 disk units. To disable
or enable devices on a unit-by-unit basis, see Section 3.9.

The CSR suboption enables you to set nonstandard values for a device controller’s CSR set. The CSR set is the
unique set of addresses on the UNIBUS to which a device controller responds. When the initialization code is boot-
strapped, it ascertains the number of each type of controller on the system by applying standard rules for finding
CSR sets. (See Appendix F.) DIGITAL Field Service répresentatives follow these rules when they install systems;
thus, you probably will not need to use the CSR suboption.

With the VECTOR suboption, you can specify a non-standard vector for any device controller. A controller vector
assignment directs the processor to the proper routines when that controller requests an interrupt. When you boot-
strap the system, the initialization code ascertains each device controller’s vector assignment by forcing each device
to interrupt. If a device does not respond, the initialization code disables it and prints a message at the console
terminal. If more than one device has the same vector assignment, the initialization code disables all except the

first one it finds. The VECTOR suboption should not be used except for non-DEC hardware and for card readers
with non-standard vectors.

The RESET suboption returns all CSR sets and vector assignments to the standards, enables all devices, and asso-

ciates each DM11-BB unit with the DH11 multiplexer that has the same unit number. If you have no HARDWR
changes, you can use RESET to cause INIT. SYS to reboot the system device and execute a full configuration scan.
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The DM suboption allows you to specify the DM11-BB modem control multiplexer that is associated with each
DHI11 terminal multiplexer.

The HERTZ suboption allows you to specify the AC line frequency of your system, and the SWITCH suboption
allows you to specify the characteristics of your systems CPU Switch Register.

To use the HARDWR option, type HARDWR or HA. In response, the option requests a suboption name. Type the
name of a suboption from Table 3-7. You need type only the first two characters. HARDWR then performs the
dialogue (if any) for the suboption you selected. [f you make any changes to the controller characteristics, HARDWR
does not effect them immediately, but instead applies them when it bootstraps the system disk (when you exit from
the HARDWR option). Thus, you can examine and verify the changes before the option applies them. If you have
made any errors, you can correct them before HARDWR applies them.

After you have made (and verified) the changes you need, type EXIT or LINE FEED in response to the HARDWR
SUBOPTION? query. HARDWR effects the changes, bootstraps the system disk, and prints one of the following
messages:

Message Meaning

OPTION: You have made no HARDWR changes; and the initialization code
has previously done a complete scan of the system’s hardware
configuration.

nn CHANGES PENDING Same as above, except you have made nn changes, which are now

REBOOTING . .. applied by the initialization code. A complete hardware scan is done
as the system reboots.

ENABLING ALL DEVICES. The initialization code had previously completed only a partial

nn CHANGES PENDING scan of the system’s hardware configuration. You have made

REBOOTING . .. nn changes (or have used the RESET suboption). The changes

are now applied by the initialization code, and a complete hardware
scan is done as the system reboots.

If you have not yet used the HARDWR option and have not used the INSTALL option to install a monitor on the
system disk, the complete hardware configuration is not available. That is, the initialization code (INIT. SYS) has

not yet scanned the entire hardware configuration. (This prevents INIT. SYS from incorrectly treating devices at
nonstandard addresses.)

You can declare any nonstandard device characteristics at this time by using the HARDWR suboptions you need.
You can enter and verify changes, then exit from the HARDWR option. HARDWR will bootstrap the system disk;
INIT. SYS will then scan the entire hardware configuration, applying the changes you have entered.

The INIT. SYS message
ENABLING ONLY CONSOLE, DISKS, AND TAPES.

when you bootstrap INIT.SYS indicates that the initialization code has done only a partial scan of your system’s
configuration. Note that the message occurs, for example, when the RSTS/E distribution medium is bootstrapped.

If you have no changes to device characteristics you can cause INIT. SYS to scan the entire hardware configuration
by using the HARDWR suboption RESET, or by using the INSTALL option to install a monitor SIL. Either of these
options will reboot the system disk (if necessary) to cause INIT. SYS to do a complete hardware scan.

To exit from the HARDWR option without applying any changes, type CTRL/C. CTRL/C returns to the OPTION:
query.
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Queries in the DISABLE, ENABLE, CSR, and VECTOR suboptions request the name of a controller. To get a list of valid
controller names, type a question mark (?) in response to the query. The suboption responds with the following list:

Name Max no Descristion

TT 1 Console terminal

RC 1 RC11 fixed head dishk

RF 1 RF11 fixed head dishk

RS 1 RSO3I/RS04 fixed head disk

RK 1 RKOG/RKOSF disk

RL. 1 RLO1 disk

RM 1 RKO&L/RKO7 disk

RF 1 RFO2/RFO3 disk

RE 1 RFOA/RFOS/RFO&6 disk

RR 1 RMO2/RMO3 dish

™ 1 TULO/TS03 madtare

TU 1 TULSE/TUAY magtare

TG 1 TC11l DECtare

FR 2] Farer tare reader

FF 8 Farer tare runch

LF ] Lime rrinter

RX 4 RX11 flosry disk

CR 2] CR11/CM11 card reader

ch 8 Ch1ll card reader

Kl. 16 KL11/DL1I1A/DLLILR sindgle lime interface
Dl 31 DL11C/011D sindle line interface
LE 31 OL1I1LE single line interface

DF 32 Ll sunmchromous lime interface
nc 32 it simgle lime modem interface
KG 8 K611 CRC arithmetic unit

M 16 oMli-BE modem control for DH11

n. 16 0DJ11l 16 linme multirlexer

nH 14 IH11 16 lime multirlexer

Ly 16 Uil sindle line swnchronous interface
ni 16 DUPLL simgle lime swnchronous interface
XM 16 OMC11 interrrocessor link

nz g nNZi1 8 line multirlexer

The first column contains the controller names. The second column, Max no, is the maximum number of each type of
controller that can be connected to a PDP-11. The final column describes the controller.

Your reply to a request for a controller name should be a 2-character controller name followed by the number of the
controller you plan to change. Controllers, like device units, are numbered from O to 1 less than the maximum possible
number of controllers. You can omit a controller number of 0 if only one such controller is possible. For example,

RK and RKO are equivalent because a PDP-11 can have only one RKOS controller. On the other hand, LP and LPO are

not equivalent. LPO designates line printer controller number 0; LP is invalid because more than one line printer con-
troller can be on the system.

To exit from a suboption without specifying a controller name, type CTRL/Z in response to the query.
Controller characteristics set by the HARDWR option remain with the disk device rather than with the RSTS/E

monitor. Therefore, when you install a different monitor on the same systei disk, you need not reset the device
controller characteristics. If you create and bootstrap a new system disk, however, the initialization code sets all

3.22



Tailoring the SYSGEN System

controller characteristics to the standards and reverts to doing only a partial configuration scan. You will then
need to use the HARDWR option to set nonstandard characteristics if necessary.

3.5.1 Listing the Hardware Configuration

The LIST suboption lists the current hardware configuration table, including all changes that HARDWR will apply
when you exit from the option. The following is a sample listing:

HARDWR subortion? L1
1 change rending,

Name Address Vector Comments

line a 1T 177560 060
RS 172040 204 Uriits: O(RS04)
RK? 177400 220 RKOSF wumits! rnone
RES 176700 254 Urnits! O
TU? 172440 224
TC? 177340 214
LFOS 177514 200

line ¢ (LFO! Sustem Ilisabled)

Lo 175610 310
DL1: 1785620 320
.2 s 175630 330
nL3s 175640 240
line b KNGO Disabled
[IMO 2 170500 474 [HO
DHOY  X160100 %300
DH1: %1460120 X510
ouG e 160060 400
KWill 177546 100
KW1i1lF 172540 104

SR 177570
DR 177570

Hertz = 60.
Other! FFUs SL
HakDWR subortion?

The top line lists the number of changes that HARDWR will enact (changes that are currently pending) when you exit
from the option. If no changes are pending, the LIST suboption omits this line.

Next is the table itself. It contains one line for each device controller that actually exists on the system. (See line a.)

The table also contains a line for controllers that are currently either disabled or nonexistent. This type of line is
shown at b.

The table contains an additional line (in parentheses) at ¢ for each controller that has changes pending. This line is
present whether or not the controller has a listing line like that at a. Thus, if you declare nonstandard characteristics
for a controller that does not yet exist on the system, HARDWR prints a parenthetical change line noting the changes.
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Each line is divided into four columns. The first column contains the name and number of the device controller. The
second column for a line like that at a includes the address of the controller’s CSR set. The third column contains the
controller’s vector address. (If the device has two vectors, HARDWR prints the lower address.) An asterisk (*) precedes
a CSR or vector address that is nonstandard.

In a parenthetical change line, the Address column contains either a nonstandard address or the notation SYSTEM. The
notation SYSTEM means that the initialization code will find the CSR set according to the standard fixed and floating
address rules when it bootstraps the system disk. (See Appendix F for a discussion of fixed and floating address rules.)
The third column in a change line is blank or contains a nonstandard vector address that you specified.

The fourth column, for any line, supplies information about the controller. Table 3-8 summarizes the comments that
may be in the listing for each controller.

Following the device table there are several lines of information. The information reported will vary with the system
configuration and the changes (if any) you have made to the configuration.

The information reported is:

Line Meaning
KW11-L 177546 100 If system has a KW11-L clock, its address and vector
are reported
KW11-P 172540 104 If system has a KW11-P clock, its address and vector are
reported.
SR 177570 [VOLATILE If the CPU has a Switch Register, its address is reported.
DISABLED If you have used the SWITCH suboption to specify

Switch Register VOLATILE or DISABLED, that choice
is reported.

SR : —VOLATILEq The CPU does not have a Switch Register, but you have
| DISABLED used SWITCH suboption to ENABLE or DISABLE it.

(SR [ DISABLED |) There is a pending change from SWITCH suboption.

ENABLED

| VOLATILE |

DR 177570 If the CPU has a Display Register, its address is reported.

HERTZ = [50] The system’s AC line frequency is always reported.

60
(HERTZ = [50] ) There is a pending change to the system’s AC line
60 - frequency.

FPU The CPU has the Floating Point Processor option.

FIS The CPU has the Floating Instruction Set option.

SL The CPU has a stack limit register

MED The CPU has the Maintenance Examine/Deposit

instruction.

324



Tailoring the SYSGEN System

Line Meaning
CACHE The CPU has main memory cache.
CACHE w/ADDRESS The CPU retains address information upon a cache

memory fault.

SYSTEM ID = nnnnnn The contents of the CPU identification register are
reported, if the register exists.

Table 3-8
Possible Comments in the Configuration Listing
Device Comment Meaning
ALL Disabled Device is (or will be) disabled.
ALL Not Found Device has a nonstandard CSR set that did not respond when you last
bootstrapped the system.

RC, RF n platters n is the number of disk platters present.
RS units: m ...t m through t are unit numbers of drives that exist on the controller

(8 are possible). In parentheses after each unit number is the disk type.
Following the disk type is IL, if that unit interleaves sectors.

RP RPO3 units: m ...t | m through t are unit numbers of RP03 disks. (Note that 8 units are pos-
sible.) Unit numbers of RP02 drives are not listed.
RL units: m(RLO1) . . m through p are unit numbers of drives that exist on the controller
p(RLO1) (4 are possible). In parentheses after each unit number is the disk type.
RM units: m(RKO7) ... | m through t are unit numbers of drives that exist on the controller
t(RK07) (8 are possible). In parentheses after each unit number is the disk type.
RB, RR units: m(RM02) ... | m through t are unit numbers of drives that exist on the controller
t(RM02) (8 are possible). In parentheses after each unit number is the disk type.
Following the disk type is DP, if that unit is a dual-ported disk.
DM DHn DH11 controller number n is logically associated with this DM11-BB
unit.
No DH11 No DH11 controller is logically associated with this DM11-BB unit.
RK RKOSF units: n/m n and m are the even and odd unit numbers of the RKOSF drive.

RKOSF units: none No RKOSF units are on the system.

3.5.2 Disabling a Device Controller

The DISABLE suboption allows you to make a device controller unavailable for timesharing use. This suboption has
two possible uses: (1) to disable a controller that needs repairs, and (2) to disable an erroneously detected controller.

In certain circumstances, the initialization code interprets a nonstandard device as a normal PDP-11 device, and there-
fore enables the standard PDP-11 device. With the DISABLE suboption, you can disable the nonexistent PDP-11 device.
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The following is a sample use of the DISABLE suboption:

HARIWR subortion? DIS

Controller to disable? [IMO

HARDWR subortion? LIST

2 chandes rendind,

Name Address Vector Comments

1T
RF 3
RK
RE3
T™M:
TGS
FROS
FFO3
(M
o
C(LFO S
MO
(MO 2
IHo ¢

KWiil
KW11F
SR
DR

Hertz =

Other?

177560
177460
177400
176700
172520
177340
177550
177554
177514

Sustem)
170500
Sustem
160020

177546
172540
177570
177570

60.

FPUy SL

060
204
220
254
224
214
070
074
200

300

310

100
104

HARDWR subortion®

2 rlatters
RKOSF wunmits! none
RFO3 wunits? O 1

Disabled

UHO
Disabled)
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In the example, the user specifies DMO as the device controller to disable. The initialization code executes the
DISABLE suboption and returns to the HARDWR SUBOPTION? query. The user then uses the LIST suboption to
verify that DMO will be disabled when he exits from the HARDWR option.

3.5.3 Enabling a Controller
Use the ENABLE suboption to reenable a disabled controller. The following example illustrates the use of the ENABLE
suboption:
HARDWR subortion? ENARLE
Controller to enable® LDFO
HARIWR subostion® LIST

1 change rending.

Name Address Vector Comments

TT: 177560 060

RF 3 177460 204 2 wlatters

KRR 177400 220 RKOSF units! none
RF3 174700 254 RFO3 units?: O 1
TH? 172520 224

TC? 177340 214

FROS 177550 070

FRO? 177554 074

LEOt 177514 200

neEos lisabled
(DFQ: Sustem)

MO ¢ 170500 300 [Ho

[HO ! 160020 310

KW1ilL 1773546 100
KWilP 172540 104
SR 177570
IR 177570

Hertz = 60.
Othert: FFU» SL
HARDWE subosrtion?

The user in the example enables the DPO controller. When the initialization code returns to the HARDWR SUBOPTION?
query, the user lists the hardware configuration to verify the change.

3.5.4 Declaring a Nonstandard Controller Address

The CSR suboption allows you to specify a nonstandard address for a device controller’s CSR set. Use the CSR sub-
option when a controller is installed at the wrong place or when you need to rearrange device controller assignments.

To invoke the CSR suboption, type CSR. The suboption responds by requesting a controller name and address. In
response, type the controller name as described in Section 3.5. When the CSR suboption prints the query, type the
address of the lowest register in the controller’s CSR set. The address must be an even 6-digit octal number greater
than 160000. To remove a nonstandard address and revert to the standard, type RE or REMOVEinstead of a response.
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To return to the HARDWR SUBOPTION? query without specifying a new address, type CTRL/Z.
The following example shows the use of the CSR suboption:
HARDWR subortion? L8R

Controller with non-standarod address?® DHO
New controller address? 1460100

HARDWR subostion? El
1 chande mendins.

Name Address Vector Commerits
177860 0460

RES 172040 204 Units?! O(RS04)
RIS 177400 220 RKOSF wunits: none
RES 176700 254 Units! ©

TLI: 172440 224

1013 177340 214

LFGs 177514 200

Lo 175610 310

Dl 175620 320

nLa2s 1758630 330

.33 175640 340

AETH 170700

0BMo s 170500 474 HO
(NHO? %1601000

os 160060 400

KW1lL 177546 100
KW1lP 172540 104
SR 177570
DR 1727570

Hertz = &0.

Othert: FFU» SL

HARDWR subortion?

In this example, the user requests the CSR suboption. He types DHO as the controller and specifies a new address of
160100. He then uses the LIST suboption to verify the change.

3.5.5 Declaring a Nonstandard Vector Address
The VECTOR suboption permits you to specify a nonstandard vector address for a device controller. Use VECTOR if

the initialization code incorrectly determines a controller’s vector address or if the hardware configuration includes
more than one card reader.

If you have a nonstandard device controller, DIGITAL strongly recommends that you use only the CSR suboption.
This tells INIT. SYS to find the device at its nonstandard UNIBUS address, but still lets INIT. SYS determine the
device’s vector. If the device is functioning properly, INIT. SYS will find the device’s nonstandard vector. The only
devices which INIT. SYS cannot determine vectors are card readers. If a card reader has a nonstandard vector, you
must use the VECTOR suboption.
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You must be careful when assigning nonstandard vectors to devices. INIT. SYS checks all device vectors (assigned
through the VECTOR suboption or automatically determined) against a table of reserved locations. INIT also
determines if a vector location is used by more than one device. If it finds any conflict, INIT. SYS prints the
message:

Vector for Device XXn : (vwv) already in use — device disabled.

where vvv is the octal address of the erring vector.

The RSTS/E reserved locations, which may not be used as device vectors, are:

Address RSTS/E Usage
0-2 Detection of jumps to 0 and traps to 0
4-36 System trap vectors
40-56 Reload start addresses, failure HALT
100-102 KW11-L line frequency clock vector
104-106 KW11-P crystal clock vector
110-112 Jump to 0 handling
114-116 Memory parity trap vector
144-146 Crash dump handling
234-236 Statistics handling
240-242 PIRQ trap vector
244-246 FPP or FIS exception trap vector
250-252 Memory Management Unit trap vector

VECTOR requests the device controller’s name and its new vector address. Type the name as described in Section 3.5.
The vector address is the 3-digit octal address of the lowest vector for the device controller. The address must be even.
To remove a nonstandard vector address and return to the standard, type RE or REMOVE. Type CTRL/Z to return to
the HARDWR SUBOPTION? question without specifying a new vector address.
The following is an example of the VECTOR suboption:

HARDIWR suportion™ VEC

Cantroller with rnon-standard vector? [HO
New vector address? $500

HARDWR subortion? LI
1 ohandge =ending,

Name Address Vector Comments

TT: 177560 060

R& ¢ 172040 <04 Urnits: O(RS04)
RK3 177400 220 RROSF umits! none
RE: 176700 254 Uniits? O

TU: 172440 224

TGS 177340 214

LFD3 177514 200

Lo 175610 310
.1 175620 320
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UL2s 175430 330

[ RCR 175640 340

KGGS 170700

fiMo 3 176500 474 IHO
CUHO KL&0L0C %3000

DG 160066 400

HARDWR subortion?
The user in this example has already set a nonstandard controller address for DHO. He now sets a nonstandard vector

address for DHO. In response to the NEW VECTOR ADDRESS? query, he types 500. He then lists the configuration to
verify the vector address.

3.5.6 Resetting the Configuration
The RESET suboption sets all device characteristics to the standards. It removes all nonstandard CSR sets and vector
addresses and enables all devices. The following example shows the effects of the RESET suboption.

HAkDWE supostion® LIET

3 chandges sendilng.,

rMame Adoress Vector Comments

TT? 1778560 D40

RF 3 177440 204 2 wlatters

kS 177400 220 RKOSF wumits? none
RF e 1746700 2549 RFEO3 wnits: O 1
M3 1722520 224
{TM} Buwstem K22é)

TG 1727340 214

FRD: 177550 070
CFROY X1460000)

P03 177554 074

LFO3 177514 200

NEQos [isabled
Q2 Sustem)

Mo 170500 200 IHO

MO 2 160020 310

MARIWR subosrtion? RESET
HARDWR subosrtion? LIST
1 chande rending.

Name Address Vector Comments

TTS 1775460 060

RF ¢ 177460 204 2 rlatters

RK$ 177400 220 RKOSF units! none
RF$ 176700 254 RFO3 units?: O 1
TM? 172820 224 ‘
TC? 177340 214

FRO3 177550 070
FFO2 177554 074
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LFO? 177514 200

HFo S Disabled
(DO Sustem)

LMo 170500 300 DHO

HHO ! 160020 310

HARDWR subortion?

For the purposes of this example, the LIST suboption is used before and after the RESET suboption to show the
effects of resetting the configuration. The first listing shows that two devices (TM: and PRO:) will have nonstandard
addresses and vectors set when the user exits from the HARDWR option. A third device, DPQ:, is disabled and will be
enabled with a standard address and vector. After the use of the RESET suboption, the listing shows that TM: and
PRO: have returned to standard characteristics. Note that the listing for DPO: did not change because DPO: was already
designated to be enabled with standard characteristics.

3.5.7 Declaring DM11-BB and DH11 Associations

The DM suboption allows you to specify the DM11-BB modem control multiplexer that is associated with each DH11
terminal interface multiplexer. The DH11 terminal interface multiplexer has 16 lines (which are numbered from O to
15), any number of which can be modem lines. A PDP-11 can have up to 16 DH11s. The DM11-BB modem control

multiplexer also has 16 lines. Each line can answer one modem line on a DH11, A PDP-11 can have only as many
DM11-BBs as DH11s.

DM11-BB modem control lines and DH11 modem lines must meet the following conditions under RSTS/E:

1. A DM11-BB can answer modem lines on only one DH11,

2. A DHI1 can be associated with only one DM11-BB.

3. The line numbers of the DH11 modem line and its associated DM11-BB line must be the same. For example,
a DM11-BB line number 4 can control only a DH11 modem line number 4.

The RSTS/E software cannot ascertain the DM11-BB unit that is associated with a DH11. Therefore, RSTS/E assumes
that DM11-BB unit number O controls modem lines on DH11 unit number 0, and so forth. On most systems, the unit
numbers are equal. RSTS/E does not, however, require that DH11 and DM11-BB unit numbers be equal. Thus,
DM11-BB unit number 2 can control modem lines on DH11 unit number 4, as long as the preceding rules are followed.

The DM suboption allows you to specify the DM11-BB unit that is associated with each DH11 on the system. The
suboption requests the DM11-BB unit number in the following prompt:

DH FOR DMn (xxx)?

In response, type the number of the DHI1 unit with which DM11-BB unit number n is associated or press the LINE
FEED key to accept the current setting, which appears in parentheses. If no DH11 is currently associated with the
DM11-BB, a question mark (?) appears in parentheses. If DM11-BB unit n is not on the system, the notation NX

(for nonexistent) appears in parentheses. HARDWR requests DH11 unit numbers for all 16 possible DM!1-BB units
whether or not the system includes 16 units. Therefore, you can logically associate a DH11 unit with a DM11-BB that
is not yet on the system, but is expected in the future. You need not specify associations for nonexistent DM11-BBs;
you can type CTRL/Z at any time to return to the HARDWR SUBOPTION? query. Note, however, that CTRL/Z

causes the system to make no associations for the remaining DM11-BB units, and cancels the assumption that DHn is
associated with DMn.

The following is an example of DM:
HARDWR subortion? DM
OH for MO (OY*Cr)
IH for M1 (1 NXOT "Z
HARDWR subostion?
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In the example, the user associates DHO with DMO. He makes no more associations because the system includes only
1 DH11 and 1 DM11-BB.

3.5.7.1 Specifying AC Line Frequency — The HERTZ suboption allows you to specify the correct AC line
frequency of your system. Since the AC line frequency is the basis for all system timing, you will need to use the
HERTZ suboption if the LIST suboption shows an incorrect line frequency.

To use the HERTZ suboption, type HERTZ in response to the HARDWR SUBOPTION? query. The prompt
returned is:

NEW AC LINE HERTZ?

Type 50 if your AC line frequency is 50 Hz;
Type 60 if your AC line frequency is 60 Hz.

3.5.7.2 Specifying CPU Switch Register Characteristics — The SWITCH suboption allows you to specify the
characteristics of your CPU’s Switch Register. You define the characteristics of your CPU’s Switch Register by
typing SWITCH in response to the HARDWR SUBOPTION? query, then typing ENABLE, DISABLE, or
VOLATILE in response to the following query:

SWITCH REGISTER?

The SWITCH suboption categories are defined in Table 3-8.A. The system uses the characteristics you specify to
determine procedures for recovery after a power failure or other types of system crashes. For related information,
refer to the RSTS/E System Manager’s Guide.

Table 3-8.A
SWITCH Suboption Responses

Response Meaning
ENABLE Your CPU Switch Register has 2-position toggle switches.
DISABLE Your CPU has no Switch Register, or you wish to prevent the

Switch Register control of:
a) Automatic Restart after a system crash.
b) The optional Monitor Statistics Gathering Package.

VOLATILE Your CPU Switch Register is volatile; that is it loses its contents
upon a power failure. If RSTS/E encounters a power failure,

it will ignore the Switch Register and will always reboot and
perform on automatic restart. Note that a volatile Switch Register
does control restarts after other types of system crashes.
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3.5.8 HARDWR Option Error Messages

Table 3-9 summarizes the error messages that can occur during the dialogue of the HARDWR option.

Table 3-9

HARDWR Option Error Messages

Message

Suboption

Meaning

ADDRESS MUST BE AN EVEN OCTAL
NUMBER GREATER THAN 160000.

CANNOT DISABLE CONSOLE
TERMINAL

CONTROLLER ALREADY DISABLED
CONTROLLER NOT DISABLED
CONTROLLER NUMBER MISSING

CONTROLLER NUMBER MUST BE
LESS THAN nn

DH11 ALREADY ASSIGNED TO A

DM11-BB
INVALID CONTROLLER NAME

INVALID CONTROLLER NUMBER

INVALID RESPONSE

VECTOR MUST BE AN EVEN OCTAL
NUMBER LESS THAN 1000.

CSR

DISABLE

DISABLE
ENABLE

DISABLE,
ENABLE, CSR,
VECTOR

DISABLE,
ENABLE, CSR,
VECTOR

DM

DISABLE,
ENABLE, CSR,
VECTOR

DISABLE,
ENABLE, CSR,
VECTOR

DM

VECTOR

You specified an invalid address. Type an
address that meets the requirements.

You tried to disable the console terminal.

You tried to disable a disabled controller.
You tried to enable an enabled controller.

You did not specify a controller number for
a device that has multiple controllers.

The controller number you typed is larger
than the maximum of nn.

The DH11 unit you specified is already
assigned to a DM11-BB.

The first two characters you typed did not
name a valid device controller. Type ? to
obtain a list of valid controller names and
try again.

The controller number you typed is not an
integer. Type the number in the correct
format.

The unit number you specified is not a deci-
mal number from 0 to 15.

You specified an invalid address. Type an
address that meets the requirements.
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3.6 INSTALLING A MONITOR

Use the INSTALL option to designate the monitor SIL that you will use for timesharing. You can use INSTALL to
change to a different monitor any time the initialization code is running. Therefore, you can retain more than one
monitor on one system disk. After installing a newly generated monitor, you must use the DEFAULT option to set
defaults for that monitor. The monitor that you install in this step is the default monitor for all operations until you
use the INSTALL option again to install another monitor SIL. When you are generating a SYSGEN system, the name
of the monitor you should install is SYSGEN. When you are generating a target system, the monitor has the name you
specified during the configuration questions. An example of the use of the INSTALL option follows:

If you are using the INSTALL option for the first time on the current system disk and the initialization code has

not yet completely scanned the hardware configuration, the INSTALL option will reboot the system disk and make
a complete scan of the hardware configuration. A sample dialogue of this situation is:

Option: INSTALL
SIL? SYSGEN
REBOOTING . ..

RSTS V06C (DK 1)

Option:

If the initialization code has already done a complete scan of the hardware configuration, the INSTALL option does
not bootstrap the system disk. A sample dialogue of this situation is:

Option: INSTALL
SIL? RSTS
Option:
Thus, the INSTALL option prompts you for the name of the monitor SIL to install, performs consistency checks

on the specified SIL, and bootstraps the system disk (when necessary). Execution of the INSTALL option takes
30-40 seconds. Table 3-10 contains the error messages that can appear when you respond to the prompt.

Table 3-10
INSTALL Option Dialogue Error Messages
Message Meaning

FILE NOT FOUND The installation code did not find the file that you
specified on the system disk in account [0,1].

ILLEGAL FILE NAME The file name you typed is not one to six alphanumeric
characters.

INVALID SIL FORMAT The file you specified does not have a valid SIL index
block.

After you type a valid response, the option ascertains that the SIL you named contains all the necessary modules. If a
module is missing or in an incorrect format, the INSTALL option prints an error message and returns to the OPTION:
prompt. These error messages are explained in Appendix B.
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If a monitor SIL file is already installed, the INSTALL option turns off certain bits (in the [0,1] directory entry for
that file) so that you can delete the monitor file (and its default RTS and ERR files, if any). Next, for both a change
of monitor and an entirely new system, the option turns on the proper bits to install the monitor SIL and records its
name for use by the initialization code. Finally, the option records any defaults that are already set for the newly
installed monitor. The installation is then complete.
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3.7 CHANGING SYSTEM FILE ALLOCATION

You can 1) list file status, 2) change system file allocation, 3) create and delete files in account [0,1], and 4) examine
and update the bad block file with the REFRESH option. REFRESH operates only on disks that have been initialized
with the DSKINT option (see Section 3.2). The REFRESH option also includes a CLEAN facility, which rebuilds a
disk’s storage allocation table (SATT.SYS) and checks the consistency of directories.

If you are generating the first RSTS/E system on the current system disk, you must use REFRESH to create the
required swapping file SWAP.SYS. REFRESH also creates additional swapping files, CRASH.SYS, OVR.SYS,
ERR.SYS, and BUFF.SYS (which is required if the system will support DECtape). It allows you to position these files
at specific places on a disk. File positioning and creation (except SWAP.SYS) are optional operations that can increase
system speed and efficiency.

Once you have generated a system, use the REFRESH option when system files need changes. For example, REFRESH
permits you to add bad blocks to the bad block file on any disk. If you discover bad blocks, use REFRESH to allocate
them to the bad block file.

REFRESH can also allocate file space on auxiliary disks. For example, you can use REFRESH to allocate swapping
space on an auxiliary disk (usually a fixed head disk). The REFRESH option can also allocate OVR.SYS and ERR.SYS
files on auxiliary disks.

3.7.1 Planning System Files
Before you use the REFRESH option, you should plan which files to include in the system, how large to make them,
and where to place them. REFRESIH allows you to create the following files:

Swapping files - SWAP.SYS, SWAP0.SYS, SWAP!.SYS, SWAP3.SYS (SWAP2.SYS does not exist.)
OVR.SYS

ERR.SYS

BUFF.SYS

CRASH.SYS

If the SYSGEN and target systems will be on the same (moving head) disk! )‘ you can allocate all system files that you
will need later for the target system while you are tailoring the SYSGEN system. For example, you can allocate a
SWAP.SYS file on the system disk at the size needed for the target system instead of the minimal size file that the
SYSGEN system requires. If you plan to use a fixed head disk for swapping files, the overlay code, and error message
file, you can also REFRESH it while you are tailoring the SYSGEN system. If you allocate the files for the target sys-
tem when you tailor the SYSGEN system, you need not allocate them again after you install the target monitor. You
should use the REFRESH option after installing the target monitor to list the file status table (Section 3.7.3) and
ensure that the files are correctly allocated. Note that you need not allocate the target system files when you tailor

the SYSGEN system; you can allocate them after you install the target monitor if you prefer.

If the SYSGEN and target systems will be on different disks (or if the target system will overwrite the SYSGEN system
on a fixed head disk), you should not allocate target system files while tailoring the SYSGEN system. When you use
REFRESH in tailoring the SYSGEN system, create only the minimal files necessary for system generation -- SWAP.SYS
(at 208 blocks for a 48K word system and 224 blocks for all other systems) and BUFF.SYS (which is required if you
need to use DECtape under the SYSGEN system). You can allocate target system files later when you tailor the target
system (described in Chapter 5).

IDIGITAL recommends this method only for large, moving head disks of the DM, DP, DR, o1 DB type.
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3.7.1.1 Planning the Swapping Files — The most important and time-consuming of the planning processes involves
planning the swapping files. You must answer the following three questions to properly plan the swapping files:

1. How many swapping files does this system need?
2. Where should the swapping files be placed?
3. How large should each swapping file be?

The cardinal rule for planning swapping files is to anticipate future growth. If you suspect that the system will someday
require a larger swap maximum or job maximum than it currently requires, you should allocate enough swapping space
to serve your future needs. You should try to reserve this space now because swapping files require contiguous space on
a disk. Although you can create contiguous swapping files during timesharing (with the contiguous mode bit in an OPEN
statement), DIGITAL does not recommend this procedure. Once many files have been allocated on a disk, space on that
disk becomes fragmented. This fragmentation may cause difficulty in allocating contiguous swapping files of sufficient
length. Furthermore, if you allocate extra contiguous swapping space, but expected growth does not occur, you can
simply release the space for other use.

RSTS/E can use swapping space in one to four swapping slots, numbered from 0 to 3. Swap slot 2 is permanently
assigned to the file SWAP.SYS on the system disk. The other swapping slots (0, 1, and 3) can be associated with swap-
ping files or non-file-structured disks. You can specify these associations on-line by using the UTILTY program or the
INIT.BAC system program. When you associate swapping files with swapping slots, DIGITAL recommends that you
use SWAPO.SYS for swap slot 0, SWAPL.SYS for swap slot I, and SWAP3.SYS for swap slot 3. This manual follows
that naming convention.

In allocating swapping space, you should consider the way in which the system is used and the number of event-driven
jobs on the system. (Event-driven jobs are not run unless a particular event occurs. Events that cause these jobs to be
run are the end of a SLEEP or hibernation state, and the reception of a message.)

The system scans the swap slots whenever it needs to swap a job out of memory. The system places event-driven jobs in
the first swap slot with available space that it finds during a “bottom up” scan (from swap slot 3 to swap slot 0). Since
these jobs do not require frequent swapping, they can be swapped onto a moving head disk without noticeably
degrading performance. The system performs a “top down” scan (swap slot 0 to swap slot 3) when it swaps out a
highly interactive job (one requiring frequent processor intervention). Whenever possible, highly interactive jobs should
be swapped to the fastest area available. Figure 3-1 iltustrates the swap slot scanning procedures.

You should also consider the system’s disk configuration. If the system has only one disk, you need only create the one
required swapping file, SWAP.SYS, on that disk. The file should be at least large enough to hold a number of jobs equal
to the default job maximum.

For a system with more than one disk, planning swapping files is more complicated. You need to choose the disk or
disks on which to place the swapping files and calculate the size of each file.

First, consider a system with both moving head and fixed head disks. Assume that the system disk is a moving head
device. Unless you need the speed of access on the fixed head disk for other files (such as a frequently accessed data-
base index), you should place all swapping files (except SWAP.SYS, which must be on the system disk) on a fixed head
disk. If you can spare an entire fixed head disk, you can use it non-file-structured as a single swapping unit. To do so,
you should first use the DSKINT option to check the disk for bad blocks. If the disk contains no bad blocks, you need
not use REFRESH on it; you can simply use INIT.BAC at start-up time to install it as a swapping unit. (Refer to

the RSTS/E System Manager’s Guide for a discussion of INIT.BAC.) Once you install it, RSTS/E can use the disk

only as a swapping unit. Remember that a swapping file can extend across platter boundaries on a DF or DC disk,

but cannot extend across disk unit boundaries for other fixed head disks.
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Scan for highly interactive
jobs begins with swap slot

0 and continues in this
SWAPSLOTO direction unti! space is found.
Swap slot 0 should always be
located on fastest swapping
disk.

SWAPSLOT 1
SWAP SLOT 2
{SWAP.SYS)

4 For event-driven jobs, the
scan begins at the highest
numbered existing swap slot
and continues in this direction
until space is found.

SWAPSLOT 3

Figure 3-1 Swap Slot Scanning

DIGITAL recommends that, if at all possible, you place the files OVR.SYS and ERR.SYS on an initialized fixed head
disk to increase system performance. You can then use the remaining space on the disk for swapping.

If the fixed head disk contains bad blocks, you can use it only as a file-structured unit. Use REFRESH to set up a
swapping file on the disk. You can place other files on the disk if enough space remains. Note that the file SWAP.SYS
must reside on the system disk and must be large enough for at least two jobs at size SWAP MAX. (The system requires
this file as a place to swap a job when timesharing begins but before the other swapping files are installed.) Therefore,
for a system that will swap all jobs onto a single fixed head disk, you must create two swapping areas: SWAP.SYS
{which can be of minimal size) on the system disk, and SWAPO.SYS (which should be large enough to hold the default
maximum number of jobs at size SWAP MAX) on the auxiliary fixed head disk.

If you cannot place all swapping files on a fixed head disk, you should consider the average number of jobs that will
run on the system. If the system usually runs near the default job maximum, you should allocate as large a swapping
space as possible on a fixed head disk. Name this file SWAPO.SYS if the fixed head disk is a nonsystem disk or
SWAP.SYS if the fixed head disk is the system disk. The system will swap highly interactive jobs into this file. You
should also allocate a swapping file on a moving head disk. This file should have a high number (SWAP3.SYS if on a
nonsystem moving head disk or SWAP.SYS if on a moving head system disk) so that the system will swap event-driven
jobs into it.
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Some systems usually run below the default job maximum with approximately the number of jobs that fit into a swap-
ping file on a fixed-head disk. For such a system, you should first estimate the number of jobs that are inactive at any
one time. Inactive jobs usually include ERRCPY, QUEMAN, OPSER, spoolers, and similar programs. Then, estimate
the amount of swapping space necessary to accommodate any jobs over those that will fit on the fixed head disk up to
the default job maximum. For example, if approximately 18 jobs usually run on the system (and will fit on the fixed
head disk), but the default job maximum is 25, calculate the amount of space necessary to accommodate the extra

7 jobs. (The seven jobs require 7 times the SWAP MAX muitiplied by 4 blocks. Four blocks equal 1024, or IK words.)
For this system, you should allocate three swapping files. SWAPO.SYS, on a fixed head disk, should be large enough to
hold the highly interactive jobs. SWAP3.SYS, also on a fixed head disk, should be able to hold the event-driven jobs.
SWAP.SYS, on the moving head system disk, can accommodate any jobs that do not fit onto the fixed head disk.

If your system has more than one moving head disk and no fixed head disk space is available for swapping files, you
need to consider one more possibility. If you are certain that two disks will always be mounted, you can create one
swap file on each of two disks instead of creating one larger file on only one disk. Make the two files equal in size.

This arrangement reduces access time for moving head disks because it uses the overlapped seek drivers efficiently. If,
however, one of the disk drives becomes unavailable for use during timesharing, the system limits the maximum
number of jobs that can log in. RSTS/E logs in only as many jobs as the existing swapping files can accommodate. You
can run the system with a reduced job maximum, or you can try to allocate additional swapping space on another disk.

Now, consider the question of size. A swapping file must be (4 times SWAP MAX) blocks long to hold one job of size
SWAP MAX. Thus, the total swapping space required on a system: is (JOB MAX multiplied by 4 times SWAP MAX).
Each swapping file holds an integral number of jobs, N, where

_ Size of swapping file in blocks
SWAP MAX * 4

N (truncated)

Once you have decided how many jobs a particular swapping file needs to accommodate (N), simply calculate
(N multiplied by SWAP MAX times 4) to determine the necessary size for each swapping file you plan to allocate.
Appendix C contains a table of disk device sizes, which you may find useful in determining swapping file sizes.

3.7.1.2 Planning Optional System Files — To set up your system for optimal performance, you need to consider
creation and placement of the additional contiguous system files BUFF.SYS, OVR.SYS, and ERR.SYS. If your system
is configured for DECtape, you must create the file BUFF.SYS, which contains the DECtape buffers. This file must
reside on the system disk and must contain at least three blocks for each DECtape unit on the system. If your system
disk is a moving head device, you can group BUFF.SYS with other system files near the center of the occupied space

on the disk for optimal performance. If your system disk is a fixed head disk, there is no need to specially place
BUFF.SYS.

The files OVR.SYS and ERR.SYS perform no useful purpose on a fixed head system disk. Since the error messages
and overlay code already reside on the fixed head system disk, placing them in separate files on the same fixed head
disk does not improve performance and wastes disk space.

If your system disk is a moving head disk and the system hardware configuration includes a fixed head disk, you can
improve system performance by creating separate files to hold the overlay code and error messages during time-
sharing. REFRESH allows you to create and position the files OVR.SYS and ERR.SYS for this code. You gain optimal
system performance by placing these two files on a fixed head disk. Placing OVR.SYS and ERR.SYS on a fixed head
disk should take precedence over allocating one extra swapping slot in a swapping file. You can enable the use of these

files by using the UTILTY program or the INIT.BAC system program (see the RSTS/E System Manager’s Guide for
a description of these programs).

If space is not available on an auxiliary fixed head disk, group the files with other system files near the center of the

occupied space on the system disk. This grouping can increase system performance by reducing average seek time for
the disk heads.
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3.7.1.3 Planning for the Crash Dump File — The final system file you need to plan is CRASH.SYS. First, decide
whether to create it; second, determine its optimal size.

CRASH.SYS is optional, but if included, it must reside on the system disk. If you plan to enable the crash dump
facility, you must create CRASH.SYS.

To ensure that you do not lose error information if the system crashes, DIGITAL recommends that you create
CRASH.SYS and enable crash dumps. The following are the steps RSTS/E takes when a crash occurs.

1. The RSTS/E error handling code discovers an error from which it cannot recover.

2. RSTS/E dumps the contents of the read/write area of monitor memory into CRASH.SYS (if the file
exists and the crash dump facility is enabled). Since the dump preserves the state of the system at the
time of the crash, it contains essential diagnostic information.

3. RSTS/E then reloads the system from disk into memory and performs an auto-restart.

For example, assume that monitor error logging routines log a parity error within monitor memory. The system crashes
because the monitor may be corrupt. Since the ERRCPY program cannot run to log the error, the error data (and
probably the cause of the crash) are lost unless a crash dump is performed. Creating CRASH.SYS and enabling the
crash dump facility would prevent this loss of error data.

Allocate enough space to CRASH.SYS so that it can hold the read/write area of the RSTS/E monitor. The read/write
area of the monitor contains tables and data areas that change during timesharing. The size of the monitor read/write

area depends on the system’s hardware and software configuration, so it varies from system to system. It is usually 8K
to 16K words (32 to 64 blocks).

To determine the size necessary for CRASH.SYS, examine the file status table printed by the LIST suboption. (See
Section 3.7.3.) If your system disk is large, you can create CRASH.SYS at the maximum possible size (80 blocks).
Allocating an 80 block CRASH.SYS file allows for future expansion and reserves additional contiguous disk space.
Contiguous space may not be available after the disk has been heavily used. If your system disk is too small to allow
you to allocate an 80 block CRASH.SYS file, try to allocate a file approximately eight to twelve blocks larger than the
minimum required size. An extra eight to twelve blocks provides space for 2K to 3K monitor expansion. Of course,

if you are certain that your system disk will not be used for an expanded monitor, you need not configure any extra
space at all.

3.7.2 Using the REFRESH Option

To invoke REFRESH, type REFRESH or RE in response to the OPTION: prompt. The option responds by requesting
date and time. After you specify the date and time, REFRESH asks you for the disk type and unit on which to
allocate the files. Type a disk name or press the LINE FEED key to specify the system disk. If you do not press LINE
FEED, the REFRESH option requests the unit number of the disk. After you specify the disk to use, REFRESH may
ask whether to clean the disk. Table 3-11 summarizes these questions and the possible responses.

The cleaning operation, which repairs a corrupt file structure, performs the following steps:

. It builds a new storage allocation table (SATT.SYS) that reflects all the files on the disk.

. It scans all directories and deletes all files that have the extension .TMP or are marked for deletion.
. It finds any doubly-allocated blocks and allows you to specify their correct allocation.

. It finds and deletes all invalid directories.

It marks the disk as having a clean file structure.

It allows you to delete files that contain bad blocks.

‘O'\MAWN'—
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Table 3-11
REFRESH Questions and Responses

Question Response
DD-MMM-YY? Type the date in alphébetic or numeric, or press the LINE FEED key
to accept the date printed.
HH:MM? Type the time in 24-hour or AM/PM format, asin 15:12 or 3:12 PM.

Press the LINE FEED key to accept the time printed.

DISK? Type the name of the disk on which to allocate files. Valid disk names
are DC, DF, DS, DK, DL, DM, DP, DR, and DB. Press LINE FEED to
use the system disk.

UNIT? Type the physical unit number of the disk. This question is not
asked if the response to the previous question was DC, DF, or LINE
FEED.

CLEAN? Type YES to clean the disk. Type NO or the LINE FEED key if you

are certain that the directory structure of the disk is not corrupt.
This question is asked only if the disk was logically dismounted after
its last use. If the disk was not logically dismounted, the REFRESH
option automatically cleans the disk.

REFRESH automatically cleans a disk that was improperly removed from the system (i.e., it was not logically dis-
mounted). If your disk was properly dismounted, REFRESH asks the CLEAN? question. Specify a cleaning operation
if you suspect that the disk has a corrupt file structure. Any ?BAD DIRECTORY FFOR DEVICE errors occurring on a
particular disk indicate a corrupt file structure on that disk. You should also specify a cleaning operation if a file con-
taining a bad block was deleted during timesharing. The cleaning operation frees the portion of the file that did not
contain any bad blocks. The amount of time required for the clean operation depends on the type of disk and the
number of files it contains.

After all preliminary questions have been asked and answered, you can begin to usc the REFRESH suboptions to allo-
cate files. Table 3-12 lists the suboptions.

Table 3-12
REFRESH Suboptions
Suboption Function
LIST List the file status table
CHANGE Change the system file allocation
FILE Change the characteristics of a file in [0,1]
BADS Examine or add to the bad block file

To use a suboption, type the first two or more characters of its name in response to the REFRESH SUBOPTION?
query. REFRESH executes the suboption dialogue, makes any requested changes, and returns to the REFRESH
SUBOPTION? query. You can then specify another suboption or type CTRL/Z to return to the DISK? query. When
you are finished with the REFRESH option, type EXIT or the LINE FEED key to return to the OPTION: query.
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3.7.3 Listing the File Status Table

The LIST suboption lists the file status table. This table includes all the files that may be in account [0,1] on the
system disk. The files are divided into two categories: (1) the system files (under the heading System Files:) that you
can manipulate with the REFRESH option and (2) other files (under the heading Others:). If you need a listing of only
the files in the Others: category, type CTRL/O during the printing of the system files. The output automatically
resumes printing at the Others: header. The following is a sample file status table:

REFRESH subostion™ LIST

File File Curverrt. Mirimum Startl
Name Reauired? Flags Status Size Siwe LEN

Sustem files?

SWAF W 5Y8 YES NOXI TG OK 224 128 2132
SWAFO .5Y8 NO OK

sWarl L 8YS NO K

SWak3 . 8Y8 NO O

OVR +8BYS NO OKR 43

ERR +8Y8 NO OK 8

RUFF  ,8Y8 YES CRE &

CRASH .8Y8 NO NODY CTG OK 35 3G 2356

Dthers

EAlR  .5Y8 NOT 0
SATT  .5Y8 NOXIY CTG 2 ?
INIT .8YS NOD 210
RETS  SIL NODT CTG 214
RT11 +RTS CTG 20 452
RASIC JRTS NOD CT06G 68 472
ERR +ERR NOIY TG 8 218

REFRESH subortion?
NOTE
The file status table lists only files in account [0,1].
Remember that the availability of space on the disk depends
not only on the sizes of the files in account [0,1], but also
in other accounts on the disk.

The file status table is divided into seven columns, which are labelled File Name, Required?, File Flags, Status, Current
Size, Minimum Size, and Start LBN. Table 3-13 summarizes the file status table entries.

The File Name column lists all the files in account [0,1] by name.

The entry in the Required? column indicates whether the file is required for operation of the currently installed RSTS/E
monitor. This column is blank for nonsystem files in [0,1] (i.e., files listed under the Others: heading). The file
SWAP.SYS is always required on the system disk. The file BUFF.SYS is required on the system disk if the installed

monitor supports DECtape. All other system files are optional on the system disk. All files are optional on a nonsystem
disk.
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Table 3-13
File Status Table Entries
Entry Heading Possible Entries Meaning
File Name All files in Files are divided into two categories under the headings System Files:
account [0,1] and Others:.
Required YES The file is required for operation of the current monitor.
NO The file is not needed to operate the system.
(blank) The file is not a system file.
File Flags NOD The file cannot be deleted.
CTG The file is contiguous on the disk.
Status OK No REFRESH action is required.
CRE You must create the file.
D/C You must delete and re-create the file.
Current Size n n is the decimal number of 256-word blocks the file occupies on the
disk.
(blank) The file does not exist.
Minimum Size n n is the decimal number of 256-word blocks the file minimally requires.
Start LBN n n is the logical block number (in decimal) at which each contiguous file
starts. Disk logical blocks are numbered from O to (disk size - 1).
(blank) If the CTG flag is not present, the file is not contiguous. If the CTG
flag is present, the file is currently contiguous but may be extended,
becoming noncontiguous.

The File Flags column can contain the entries NOD and CTG. The entry NOD for a file means that users cannot delete
that file during timesharing; the file can be deleted only during the use of the REFRESH option. The entry CTG means
that the file is contiguous.

The Status column (which is always blank for files in the Others: category) contains the entry OK, CRE, or D/C. The
entry OK means that you need not use REFRESH on the file. The entry CRE means that you must use REFRESH to
create the file. The entry D/C means that you must delete the file and re-create it.

The Current Size column lists the current size of each existing file. If the file does not exist on the disk that is being
REFRESHed, this column remains blank.

The Minimum Size column (which is blank for all files in the Others: category) lists the minimum size (in blocks) for
each file if RSTS/E is to use that file. The minimum size for SWAP.SYS is four times the current value of SWAP MAX
multiplied by two (to hold two jobs). If you have not yet set defaults for the installed monitor, the minimum size is

64 blocks — 2 jobs at 8K words each. ERR.SYS must always be at least eight blocks long. The minimum sizes of
OVR.SYS and CRASH.SYS depend on the installed RSTS/E monitor. BUFF.SYS must contain at least three blocks

for each DECtape unit that the installed monitor supports. The Minimum Size column is blank for OVR.SYS,
CRASH.SYS, and BUFF.SYS if no monitor is currently installed. The column is blank for SWAP.SYS, CRASH.SYS,

and BUFF.SYS if you are not REFRESHing the system disk because RSTS/E can use these files only on the system disk.

The column labelled Start LBN lists the logical block number (in decimal) at which each of the contiguous files starts.
If a file does not exist or is not contiguous, its entry in the Start LBN column is blank.
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3.7.4 Changing System File Allocation

The CHANGE suboption allows you to create, delete, and relocate contiguous files on disk. Since CHANGE creates
and relocates files by manipulating the directory structure, you should not use it on files that contain data (such as
ERR.ERR). CHANGE does not copy files; it merely allocates them in directories. The CHANGE suboption destroys
the data in the files it manipulates.

CHANGE begins by asking questions about each of the files it can manipulate. When the dialogue is complete,
CHANGE performs the specified file operations and returns to the REFRESH SUBOPTION? query. To exit from the
suboption before answering all questions, type CTRL/C. Table 3-14 summarizes the CHANGE queries and possible
responses.

Table 3-14

CHANGE Suboption Questions and Responses
Question Possible Responses Meaning
filnam.ext CHANGES? NO, OLD, If the file exists, accept its current size and location and
LINE FEED key skip the remaining questions for this file.
YES If the file exists, skip to the DELETE? question. If the file
' does not exist, skip to the SIZE? question.
CTRL/Z Return to the REFRESH SUBOPTION? question.
OTHER FILES? NO, N, LINE Last question in the CHANGE suboption. Returns to the

FEED key, REFRESH suboption? question.

CTRL/Z ’

filnam.ext Allows you to create or delete other [0,1] files. This
capability is intended primarily for DIGITAL software sup-
port personnel. Certain system files in [0,1] (such as
INIT.SYS) must never be modified. If the named file
exists, skip to the DELETE? question. If the file does not
exist, skip to the SIZE question.

DELETE? NO, OLD, Asked only if the file exists. Skip to the SIZE? question.

LINE FEED key

YES Delete the file and skip the remaining questions for this
file.

CTRL/Z Return to the first question for this file.

SIZE? OLD, If the file exists, retain the current size. If REFRESH is

LINE FEED key creating the file, create it at the minimum size.

n n, a positive nonzero integer, is the decimal number of
blocks allocated to the file.

CTRL/Z Return to the filnam.ext CHANGES? question for this file
(or to the OTHER FILES? question if the current file is
not a system file).

BASE? OLD, If the file exists, use the logical block number (in decimal)

LINE FEED key at which it now starts as its starting location. If creating
the file, use a default of 0 (anywhere on the disk).

n n is a decimal number that specifies the starting logical
block number for the file. If n is O, place the file anywhere
on the disk.

CTRL/Z Return to the first question for this file.
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CHANGE can alter characteristics of the files SWAP.SYS, SWAP0.SYS, SWAP1.SYS, SWAP3.SYS, OVR.SYS,
ERR.SYS, BUFF.SYS, and CRASH.SYS. It also allows you to create or delete other files (with the OTHER FILES?
question) in account [0,1]. The suboption poses all of the questions in Table 3-14 for each file in the above list,
substituting the name of the file for filnam.ext in the question. The following is an example of CHANGE:

REFRESH subortion? CH line a
SWAF.SYS chandes? Y line b
Hize? 224 line ¢
Nase® () line d
AWAFO,.SYS changes? () line e
SWAFL.SYS changes? (D) line f
HWAF3.8Y8 chandes®? line g
OVR.SYE chanses? (f) line h
ERR.SYS changes? line 1
BUFF.SYS chandes? Y line j
Size? 13 line k
Rase®? line 1
CRASH,.BYS chandges™ Y line m
Size? 80 line n
Kase? line o
Other files? line p

REFRESH subostion?

In the example, the user allocates files for the SYSGEN system. First, he requests the CHANGE suboption (line a). He
then creates a SWAP.SYS file (line b) of 224 blocks (line c), which holds 2 jobs at a maximum size of 28K words. He
presses the LINE FEED key in response to BASE? (line d) and the REFRESH option places SWAP.SYS at the first
available space on the disk. The user presses the LINE FEED key to make no changes to the files SWAPQ.SYS,
SWAP1.SYS, SWAP3.SYS, OVR.SYS, and ERR.SYS (lines e through i). He creates BUFF.SYS (line j) at 12 blocks
(line k) for four DECtape drives and creates CRASH.SYS (line m) at the maximum size of 80 blocks. The user does
not position either of the files (lines 1 and o). Finally, he presses the LINE FEED key in response to the OTHER

FILES? question (line p) to omit changes to any other files in account [0,1]. REFRESH then returns to the REFRESH
SUBOPTION? query.
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3.7.5 Changing [0,1] File Characteristics ]

The FILE suboption allows you to create, delete, or mark as deletable or not deletable files in account [0,1]. It is
intended mainly for two uses: 1) deleting obsolete run-time system files, and 2) marking other files as deletable or not
deletable.

When you invoke the FILE suboption, REFRESH responds by asking you for the name of the file to modify. Reply
with a filename and extension. If the file exists in account [0,1], REFRESH asks whether to delete it. Type YES or NO
in response. If your response is NO, REFRESH retains the file. It then asks SIZE? and BASE? questions as in the
CHANGE suboption. Refer to Table 3-14 for a summary of responses to these questions.

NOTE
The files INIT.SYS, the default error message file (e.g.,
ERR.ERR), the installed monitor SIL, and the default run-
time system file must never be modified.

REFRESH allows you to change the status of the “do not kill” bit in the directory entry for the named file. When this
bit is on, users cannot delete or rename the file under RSTS/E timesharing. The bit is automatically turned on when
you set defaults (for the default error message and run-time system files), when you install the monitor SIL, and when
you create other system files. When the bit is off, any privileged user can delete the file. To turn off the bit, type YES
in response to the DELETABLE? query. To turn on the bit, type NO. To retain the current status of the bit, type OLD
or the LINE FEED key.

The capability to set and reset this bit can be useful in many circumstances. For example, if your system has important
accounting files that you want to protect from deletion, you can simply use the PIP program during timesharing to
transfer the files to account [0,1] and set the *“do not kill” bit. This bit protects the files so that they cannot be
deleted during timesharing. Files for which the “do not kill” bit is set can, however, be extended. Only another use of
the REFRESH option can delete them. The following example shows the use of the FILE suboption to set the “do not
kill” bit for the file ROLLIN.SAV.

REFRESH subostion® FILE

File mame? ROLLIN.SAV

File exists., Delete it? N
HireT?
RBase®?
leletable? N
File riame?
REFRESH subostion?
Be careful to specify OLD or LINE FEED in response to the SIZE? and BASE? questions if you wish to retain the data

in the files. The REFRESH option manipulates directory information only; it does not transfer actual file data.

Therefore, if you do not reply to these questions with OLD or LINE FEED, REFRESH may reallocate the file and the
data may be lost.
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3.7.6 Expanding the Bad Block File
The BADS suboption enables you to list the bad blocks currently in the bad block file for the disk currently being
REFRESHed and to add bad blocks to the file.

To use BADS, type BADS or BA. REFRESH responds with BADS?. Type LIST for a listing of the current contents of
the file BADB.SYS. The list is in the following format:

Bads? LIST

Fack cluster size = 1

Fad clusters bedin at lodgical block rmumbers?

3237 4177

Bacs®
If the file contains no bad blocks, REFRESH responds as follows:

Rads? LIST

There are no bad blocks.

Rada?
After the listing (or message) is complete, REFRESH returns to the BADS? query. Type ADD to add bad blocks to the
file. REFRESH responds with BLOCK NUMBER? Reply with the logical block number (in decimal) of the bad block.
This number can be from | to the disk $ize minus 1. You can obtain the logical block number of a bad block from the
ERRDIS print-out of the disk error. REFRESH questions you to ensure that you have typed the correct number. Reply
with YES or NO. If your response is YES, REFRESH allocates the pack cluster in which the block resides to

BADB.SYS. If you reply NO, REFRESH repeats the BLOCK NUMBER? prompt. Be careful to specify the correct
block number. The allocation of a cluster to BADB.SYS is irrevocable.

After you have added all bad blocks to the file, type EXIT or LINE FEED to return to the REFRESH SUBOPTION?
query. If you added any bad blocks to the bad block file, REFRESH now cleans the disk. The cleaning operation allows
you to delete all files that contain bad blocks.

The following example illustrates the use of BADS:
REFRESH subortion? RADS

RBads® ALD

Rlock number? 2102

Reallw add logical block 2102 to BADR.SYS? Y
Rlock rumber?

Bads? LIST

Faclk ocluster sise = 1
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Rad clusters hedgin at lodgical hlock numbers?
3237 4177 2102
Bade?

Misk ie being cleamned - wail «..

REFRESH subostion?

3.7.7 REFRESH Option Examples

Two examples of the use of the REFRESH option follow. The examples show some of the possible philosophies with
which you can use the REFRESH option. In the first example, the system files are structured to allow future expansion.
The second example is a smajl system wheze disk space is of primary importance. On this system, a reasonable structure
of system files is created but no provision is made for future expansion.

3.7.7.1 RP04 System Disk with RS04 Disk — The first example shows a system file allocation typical for a large sys-
tem. The hardware configuration includes an RP04 system disk and an auxiliary RS04 fixed head disk. Four DECtapes
are also included in the system. The system is configured for a maximum of 40 jobs at a maximum size of 28K words
each. The print-out of this example begins on the next page.

After the user answers the date and time question, the REFRESH option requests the name of the disk on which it
should manipulate files. The user first allocates files on the auxiliary fixed head disk. (He has already used the DSKINT
option to perform pattern checking and write a minimal RSTS/E file structure on this disk.) The user types his answer,
DS, at line a, then types the unit number in response to the UNIT? question. Next, at line b, the user requests a clean-
ing operation to ensure that the file structure on the disk is not corrupt. He uses the LIST suboption at line ¢ to obtain
a listing of the current File Status Table for the disk.

The user now uses the BADS suboption to list the bad block file, which as you can see (line d), is empty. He has no
bad blocks to add, so he types EXIT to return to the REFRESH SUBOPTION? question.

Beginning at line e, the user changes the system file allocation. First, he requests the CHANGE suboption, which allows
him to create, delete, and position system files. He does not request changes to SWAP.SYS, because RSTS/E requires
that file on the system disk. The first file he changes is SWAP0.SYS, at line f. He calculates the largest number of jobs
(at the maximum size of 28K) that can fit on the RS04 disk, leaving room for the files ERR.SYS (8 blocks) and
OVR.SYS (43 blocks) and the file structure. Of the total 2048 blocks, he can allocate approximately 1998 blocks as
swapping space. (Some of this remaining space contains the RSTS/E file structure. Refer to Section 3.7.1.1 for further
information.) Therefore, the user can allocate a swapping file that holds 17 jobs on the fixed head disk. At line g, he
creates the file SWAPO.SYS at a size of 1904 blocks (1904 blocks = 17 jobs * swap maximum of 28K words *4
blocks per 1K words). He does not specify a base position because positioning is not important on a fixed head disk.
The user does not create the two remaining swapping files.

At line h, the user creates the file OVR.SYS to hold the overlay code. The size of OVR.SYS is 43 blocks, which is the
minimum size listed in the File Status Table. He also creates (at line i) ERR.SYS at a size of 8 blocks. He presses the
LINE FEED key in response to the remaining questions. The REFRESH option automatically returns to the REFRESH
SUBOPTION? question. In response to this question, the user types CTRL/Z (line j) to return to the DISK? question.

3-48



Artiont

10-JuN-787 CF)
041507

Disk? D[S
Unit? O

Clean? Y

i sl

REFRESH

Tailoring the SYSGEN System

s beind cleaned ~ wait

REFRESH subostion? LIST

File

Name
Sugstem files?t
SWak
SWAFO
SWAF1
SWAPS
OQVR
ERR
BUFF
CRASH

+8Y8
+8YS
+8YS
+8YS
«SYS
+8Y8
+8YS
+8YS

Others:

EADE
8ATT

+8Y8
«8YS
REFRESH

Bads? LIST

There
Badae? EXIT

REFRESH

Reauired?

NO
NO
NO
NO
NO
NO
NO
NO

File
F1ads

NOD

subostion® HADS

SWAF.SYS chandes?

SWAF0.5YS chandes? Y

Size? 1904

Rase?

NOI
CTG

are no bad tlocks.

subosrtion? CHANGE

L

Current

Status Sire

OK
OK
OK
OK
OK
0K
OK
OK

- o
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line a
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line d
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SWAFL . 8YS changes?

SWAFI.8YE changesT

OUR.8YS changdes?

Sire? 43

Base®

ERR.HBYS chandes?

Size? 8

Rase?

RUFF .8YS changes?

v/
i

CRASH.SYS changes?

Other files? (CF)

KEFRESH supostion?

Ui sk ?

Clean? N

REFRESH subortion® LLISY

File
Name

Sustem files

SWAF  .8YS
SWAFO .8Y8
SWAFL .5Y8
SWAF3 .&YS
OVR +8YS
ERR +8YS
BRUFF .8YS
CRASH .S5YS

Others?

BRADR  .SYS
SATT .SYS
INIT .8YS
SYSGEN.SIL
RT11 .RTS
ERR +ERR
RSTS .SIL
BASIC .RTS

Reauired?

*
*

YES
NO
NO
NO
NO
NO

YES
NO

oy

File
Flass

NOLD
NOI

NOD

NOD

NOT
CTG
CTG
CcTG
CTG
CTG
NOD
CTG
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Cuvrert Mirimuam Start
Status Sise Giwe L.RN

CRE 224
OK
OK
0K
0K A3
oK 8
CRE 12
OK 34

11 12
209 28
185 240

20 428

8 448
205

72 4520

3-50

line h

line i

line j
line k

line 1

line m



Tailoring the SYSGEN System

REFRESH subortion? CHANGE line n

SWAF.8YS chanses?.i line o
Size? 2576
Base? 80000

SWAF0.8Y8 chandes?

SWAF1.5YS changes? ()

SWAF3.5YS changes? Cur)

OVR.8YS changes?

ERR.B8YS chandes?

BUFF.8Y8 chandes? Y - line p
Size? 12

Base? 80000

CRASH.SYS changes? Y line q
Size? 80
Base? A

Other files?

REFRESH subortion? LIST line r
File File Current Minimum Start
Name Required? Flads Status Size Size L.BN

Sustem files?

SWAF  .8YS  YES  NOD CTG oK 2576 224 80000

SWAFO .SYS NO oK

SWAF1 .5YS NO oK

SWAF3 .5YS NO oK

OVR .5YS NO oK 43

ERR .5YS NO OK 8

BUFF .SYS YES NODI CTG oK 12 12 82576

CRASH .5YS NG  NOD CTG 0K 80 34 692
Others?

BADE .SYS : NOI 0

SATT  .S5Y§ NOD CTG 11 i2

INIT .SYS NOD' CTG 209 28

SYSGEN.SIL CTG 185 240

RT11 .RTS CTG 20 428

ERR JERR NODI CTG 8 448

RSTS .SIL NOD 205

RASIC RTS NOD' CTG 72 4520

REFRESH suboption? EXIT line 5
Ortion:
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The user now allocates files for the system disk. He presses the LINE FEED key in response to the DISK? question
(line k) to specify the system disk. He omits the cleaning operation (line 1) because he recently initialized the disk and
is sure that the file structure is not corrupt. Next, he specifies the LIST suboption (line m) to list the File Status Table
for the system disk.

The user now selects the CHANGE suboption (line n) and begins to allocate system files on the system disk. First, at
line o, he requests changes to the file SWAP.SYS. Since the fixed head disk cannot accommodate all the required
swapping space, the user must allocate additional swapping space on the system disk. The user creates SWAP.SYS at
2576 blocks, which is large enough for 23 jobs at 28K words each. This file provides the remaining swapping space that
the system requires so the user need not create other swapping files. Note that the user specifies a preferred starting
location of 80000 to place SWAP.SYS near the center of the 167200-block RP04. He can group the frequently accessed
system files near the middle of the disk to create a quiescent or “home” position there for the disk heads. By doing so,
he reduces the seek distance to user file data on either side of the center. The effect of this grouping becomes more pro-
nounced as user files and directories fill the disk.

The user does not create on the system disk the other swapping files or the overlay and error message files. He does,
however, create the file BUFF.SYS (line p), which this system requires for its four DECtape drives. RSTS/E requires
that BUFF.SYS contain at least three blocks for each DECtape unit. The user creates the file at the required size of 12
blocks. The final system file the user allocates is the crash dump file, CRASH.SYS (line q). Although the minimum size
for CRASH.SYS is 34 blocks, he creates the file at the maximum of 80 blocks. The large CRASH.SYS file permits future
expansion and reserves extra contiguous space that may be needed later. The user does not position CRASH.SYS
because it is not frequently used.

At line r, the user specifies the LIST suboption to obtain a final listing of the File Status Table. The REFRESH option
has placed all files as the user requested. Finally, at line s, the user exits from the REFRESH option. The initialization
code returns to the OPTION: prompt. The user in the example can now proceed to establish default start up conditions
(described in Section 3.8) for the new monitor.

3.7.7.2 RKOS System Disk — The second example shows the use of the REFRESH option on a smaller system which
includes two RKOS disks (one of which is the system disk) and no fixed head disks. The hardware configuration also
includes two DECtape units. The maximum number of jobs on this system is 20, and their maximum size is 16K words.
The example begins on the next page.

In this example, the user answers the date and time questions. He then presses the LINE FEED key in response to the
DISK? question (line a) to use the REFRESH option on the system disk. At line b, the user omits a cleaning operation
on the system disk because he is sure that the file structure on the disk is not corrupt. REFRESH then asks the
REFRESH SUBOPTION? question. The user specifies the LIST suboption (line c) to obtain a listing of the File Status
Table.

The user now uses the BADS suboption to list the bad block file, which (line d) is empty. He has no bad blocks to add,
so he types EXIT to return to the REFRESH SUBOPTION? question.

He next uses the CHANGE suboption (line e), which allows him to create, delete, and position files on the disk. He
types Y in response to the SWAP.SYS CHANGES? question at line f to create and position the file SWAP.SYS. RSTS/E
requires that SWAP.SYS exist on the system disk at a size large enough to hold at least two jobs at the maximum size
of 16K words.

The user can allocate all swapping space in SWAP.SYS on the system disk or he can divide the swapping space between
the two RKOS disks. Before he allocates swapping space on the second RK05 unit, he should be reasonably certain that
the disk will always be mounted. (It can be either a public or private disk.) If the second disk becomes unavailable for
use during timesharing, the system runs with a reduced job maximum until the systemn manager can allocate additional
swapping space for that timesharing session. In this example, the user is reasonably certain that the second RKOS disk
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Ortion! REFRESH

10-JUN~787
05597

Digk?
Claan?_ﬁ
REFRESH subostion? LIST

File File
Name Reauired? Flads

Sustem Tirles?

SWarF  .8YS YES
SWAFO .8YS8 NO
SWAFL .8Y8 NG
SWAF3 .8YS NO
OVR +8Y8 NO
ERR +8YS NO
BUFF  .8YS YES
CRASH .8Y8 NO

Othersg?

BADE . 8YS NOD
SATT  .8YS NOD CTG
INIT .8YS NOD CTG
SYSGEN,SIL NOD CTG
RT11 JRTS NOD CTG
ERR  JERR NOD' CTG
ROLLIN,SAY NOD CTG
BASIC JRTS NOD CTG
RSTS .SIL NOD CTG

REFRESH subortion? RANS
Rads? LIST
There are no bad blocks.
Bads? EXIT

REFRESH subortion? CHANGE

SWAF.8YS changes? Y

Size? 640

Rase? 2200

SWAF0.5YS changes? )

SWAF1.8YS changes? CZ)

Statu

CRE
OK
OK
OK
OK
OK

CRE
OK

Current  Minimum

&

3.53

Size Size

128

43

8

6

22
0
1
209
185
20
8
18
72
205

Start
L.BN

13
223
409
429
697
7435
817

line a

line b

line ¢

line d

line e

line f

lineh
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SWAF3,6Y8 changes? CF)

OVR.8YS changes? ()

ERF.BYS chandes?

RUFF +8YS chendes?

Biwe

Rase?

'y

CRASH.5YS chandes™

Size? 22

Base?

K Aoy

Other files? Cuo)

REFRESH subostion? LIST

File
Name

BSustem

sSWAF
SWAFQ
SWAF1
SwWwAF3
OVR
ERR
RUFF
CRASH

Qthers:

BADIE
SATT
INIT
SYSGEN
RT11
ERR
ROLL.IN
BASIC
RETS

REFRESH

Disk? DK
Unit? 1

Clean® Y

Disk is beind

files:

+8Y8
+8YS
+5YS
+8YS
+5Y8
+8YS
+8Y8
+5Y8

+8YS8
«8YS
+5YS
«SIL
+RTS
+ERR
+SAV
+RTS
+SIL

Re@auired?

subortion?

cleaned

v

¥

File
Flasgs

NOD CTG

NOIn
NOI

CTG
CTe

NOD
CTG
CTG
CT6

NOI
NOD
NOI
NOD
NOT
NOD
NOX
NOD

CTG
CTG
CTG
CTG

- wait

Status

CTG

*

*

*

OK
OR
OK
OR
OK

OK
OK
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Current,
Size

640

&
.

209
185
20

18
72
205

line i
line j
line k
line |
Mirimum Start
Sirce L.EN
128 2201
43
3
é 445
22 451
5
13
223
409
429
697
745
817
line m
line n
line o
line p
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REFRESH subortion? CHANGE line q
SWAF,8YS chandes? line r
SWAF0.8YS chandges? Y

Size? 640

Rase? 2200
SWAFL . 8YS changes?
SWAFZ.8YSE chanses?
OUF.8YS changes?
ERR.SYS chansges?
RUFF,8YS chensges? (F)
CRASH.SYS changes?
Other files?
REFRESH subortion? LIST line s

File File Curvernt Mirnimum Start
Name Reauired? Flasgs Status Size Siwe LEN

BSustem files:

SWAF . 8YS NQO OK

SWAFQ .5YS NO NOD CTG OK 640 2200
SWAF1 .8Y8S NO OK

SWAF3 .8YS8 NO OK

OVR +8Y8 NO OK 43

ERR +8YS NO OR 8

RUFF  .8Y8 NO OK

CRASH .8YS NO OK

Qthers:

BADR . 8YH NOL
SATT .8YS NOD CTG

e e

REFRESH subortion? EXIT line t

Ortions
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will remain mounted, so he allocates only half the necessary swapping space to SWAP.SYS on the system disk. (He will
create another swapping file when he uses the REFRESH option on the second disk.) Therefore, at line g, the user
specifies a size of 640 blocks (10 jobs at 16K words each) for SWAP.SYS. He places the file near the center of the
4800-block disk, at block 2200 (line h). Placing frequently used system files near the center of the disk decreases the
average seek time for the disk heads and improves system performance as file data become scattered across the disk.
The user does not create any other swapping files on the system disk.

The overlay code and error messages already reside on the system disk in the monitor SIL. System speed does not
increase if the user creates separate files on either of the RKOS units. Therefore, the user does not create the OVR.SYS
and ERR.SYS files.

The user must, however, create BUFF.SYS to permit operation of the two DECtape units on the system. He creates
this file at line i. The user specifies a size of six blocks (three for each unit) for BUFF.SYS.

Next, at line j, the user makes changes to the CRASH.SYS file. He allocates the minimum size of 22 blocks for
CRASH.SYS (line k). This size does not allow future expansion, but a larger file is impractical on the system because
disk space is limited. The user does not place CRASH.SYS near the center of the disk because it is not frequently used.
The REFRESH option now returns to the REFRESH SUBOPTION? question.

Having set up all files for the system disk, the user uses the LIST suboption once again to check the file allocation
(line 1). He then types CTRL/Z (line m) to return to the DISK? question.

In response to the DISK? (line n) and UNIT? (line o) questions, the user specifies the second RKOS unit. At line p, the
user requests that the REFRESH option clean the disk to ensure that the file structure is not corrupt. He types
CHANGE in response to the REFRESH SUBOPTION? question (line q) so that he can create the additional necessary
swapping file. He chooses SWAPQ.SYS as the additional file (line r) because the system swaps highly interactive jobs
(which should have the fastest access time available) to the first swapping slot it finds. Access to the second RK0S5 may
be slightly faster than access to the system disk. The system normally makes fewer accesses to the second RKO5 than
to the system disk because it starts all searches of user directories on the system disk. Placing the burden of a frequently
used swapping file on the second RKOS can help to even the load between the two disks. The user creates SWAP0.SYS
at a size of 640 blocks, which is sufficient for the remaining 10 jobs at 16K words each. He places the file near the
center of the disk, at block 2200, to decrease the average seek time for the disk heads. The user types LINE FEED in
response to the remaining CHANGE suboption questions.

The user next selects the LIST suboption (line s) to obtain a final listing of the files for the second RKOS disk. Finally,
at line t, he types EXIT to leave the REFRESH option and return to the OPTION: prompt. The user in the example

can now proceed to establish default start up conditions (described in Section 3.8) for the new monitor.

3.7.8 Error Messages
Table 3-15 summarizes the error messages that can appear during the REFRESH dialogue.
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Table 3-15

REFRESH Dialogue Error Messages

Message

Meaning

CANNOT REFRESH THIS DISK
ILLEGAL DISK NAME

ILLEGAL SUBOPTION

SORRY, BUT THAT DISK DOESN'T EXIST

THAT FILE CANNOT BE CHANGED
TOO MANY BAD BLOCKS

UNABLE TO CREATE REQUESTED
FILE(S)

Rerun DSKINT, then try again.

The response you typed is not a valid disk name.
Valid disk names are DC, DF, DS, DK, DL, DM,
DP, DR, and DB. Type the LINE FEED key to
use the system disk.

The response you typed was not a valid suboption
name.

The disk device or unit number you specified does
not exist on this PDP-11. If you disagree, use

the HARDWR option to list the hardware
configuration.

You cannot modify the file.

There cannut be more than 161 clusters in the bad
block file.

The disk does not contain sufficient contiguous space
at the specified bases to create the specified files. Try
again, specifying different bases or smaller files.

The preceding table explains only the error messages that can appear during the dialogue portions of REFRESH.
information on processing errors, refer to Appendix B. '
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3.8 SETTING SYSTEM DEFAULTS
The RSTS/E initialization code includes routines that allow you to establish system default start up conditions. These
defaults include the following:

1. The maximum number of jobs the system allows during timesharing and the maximum storage space a job
can occupy in memory and in the swapping files

. The run-time system and error message files

. The installation’s name, which is used in LOGIN’s identifying message

. The allocation of certain portions of memory

. The state of the crash dump facility

. The labelling format for magtapes

. The system clock you will use to generate a system time base

. The formats for date and time

. The power fail delay for your system

O 00~ O\ v bW

You must set the defaults after you create the system files and before you start timesharing. You can override some of
the default conditions (job and swap maximums, all memory allocation, and crash dump) when you start timesharing.
Any changes that you make at start-up time are temporary. They apply to the current timesharing session (and any
auto-restart after a system crash). After this timesharing session, the permanent defaults are again in effect.

Note that defaults are set for a particular monitor rather than for a particular system device. Therefore, you must set
defaults whenever you install a monitor for the first time.

Use the DEFAULT option and its suboptions to set defaults. To invoke the DEFAULT option, type DEFAULT or DE
in response to the OPTION: prompt. If you have not yet installed a SIL, DEFAULT prints the following message and
returns to the OPTION: prompt.

DEFAULTS CANNOT BE SET UNTIL A SIL IS INSTALLED
Use the INSTALL option (see Section 3.6) to install a SIL.

If you have installed a SIL, but have not yet used the DEFAULT option, DEFAULT disables the responses OLD and
LINE FEED to all questions and prints:

NO DEFAULTS ARE CURRENTLY SET
DEFAULT then prompts you for the information needed to set the defaults described in the following sections.

3.8.1 Setting Job and Swap Maximums

The first defaults that you set are job and swap maximums. The job maximum is the largest number of jobs that can
run during RSTS/E timesharing. The default job maximum (set with the DEFAULT option) can be any value from 1
to the configured job maximum (which is the limit you set when you answer the configuration questions). The con-
figured job maximum for the SYSGEN system (which DIGITAL sets) is two.

The swap maximum is the maximum amount of storage space that a job can occupy in a swapping file. Since all jobs
must be swappable, the swap maximum is also the largest size in memory to which each job can expand.

The maximum number of jobs and the maximum size to which a job can expand affect the sizes of the swapping files.
A swapping file must be at least (SWAP MAX times 4) blocks long to hold one job of size SWAP MAX. Note that
SWAP MAX is measured in memory storage units (K, where 1K=1024 words), whereas file length is measured in disk
storage units (blocks, where 1 block=256 words). Four blocks equal 1K words. Thus, each swap file holds an integral
number of jobs, N. You can compute N by using the following equation and truncating the result to an integral value.

_ Size of swap file.in blocks

N
SWAP MAX * 4
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The total number of jobs that the swap files can accommodate limits the number of jobs that can log in. The one
required swap file, SWAP.SYS, must be large enough to accommodate at least two jobs of size (SWAP MAX times 4)
blocks. You can add up to three more swap files by using UTILTY commands in the control file at system start-up
time. When you enable logins after adding a swap file to the system, the maximum number of jobs that can log in
increases by the number of jobs the new swap file can accommodate. The maximum number of jobs that can log in
cannot be greater than the default job maximum. If the value (2 multiplied by SWAP MAX times 4) is greater than the
current size of the file SWAP.SYS, DEFAULT prints the following message:

Warning — this SWAP MAX requires that SWAP.SYS be at least n blocks. SWAP.SYS is currently
m blocks.

In the message, n is the number of blocks required to hold 2 jobs at size SWAP MAX, and m is the current size of the
file SWAP.SYS.

For the SYSGEN system, set the job maximum at 2 and the swap maximum at 24K words. For the target system, you
should select values for job and swap maximums that are compatible with your software. For example, although the
initialization code allows a value for SWAP MAX between 8K and 28K words, the BASIC-PLUS run-time system does
not permit any of its jobs to exceed 16K. The RSTS/E COBOL compiler requires a 28K word swap maximum.
FORTRAN 1V requires a swap maximum of at least 8K words, but can use up to 28K words. If you plan to assemble
MACRO programs under FORTRAN IV, a minimum of 12K words is necessary.

At start-up time and during the DEFAULT option, the initiaiization code prints the current values for job and swap
maximums. It then requests any changes, as in the example that follows:

Ortion! DEFAULT

No defaults are currentluy set

You currently have! JOBR MAX = 2,y SWAF MAX = 16K.
JOE MAX or SWAF MAX changes? YES

New JOR MAX?

New SWAF MAX? 28
You currently have! JOB MAX = 2y SWAF MAX = 28K,

JOB MAX or SWAF MAX chansges?

When you first use the DEFAULT option on a SIL, the option prints the configured job maximum and a swap
maximum of 16K words. DEFAULT then asks the JOB MAX OR SWAP MAX CHANGES? question. Answer by
typing NO or LINE FEED to retain the printed values for job and swap maximums and proceed to establish

default files. Answer YES to change one or both of the values. If your answer is YES, the DEFAULT option prints
the NEW JOB MAX? query. Respond with a decimal number between 1 and the configured job maximum, inclusive,
to change the value or with NO, OLD, or the LINE FEED key to retain the current value. The next query is NEW
SWAPMAX?. Your answer can be any integer between 8 and 28, or NO, OLD or the LINE FEED key as in the
previous question. When you have answered both questions, DEFAULT prints the JOB MAX and SWAP MAX values

and once again allows you to change them. Respond as in the first question. When the values are correctly set,
DEFAULT proceeds to questions about default files.

3.8.2 Establishing Default Files

After setting up default job and swap maximums, you must designate the default run-time system and error message

files for use during timesharing. The default run-time system for most installations is BASIC-PLUS. The default run-
time system file must be a contiguous file on the system disk in account [0, 1] and have the extension .RTS. The

default error message file also must be in account [0, 1]. It must be exactly 8 blocks long, and have the extension .ERR.
Both the error message file and the default run-time system file must be contiguous. -
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DEFAULT prompts you first for the name of the default run-time system file. If you have already installed a run-time
system as the default, its name appears in the prompt. For the SYSGEN system, you should type RT11. For the
target system, type the name (one to six alphanumeric characters) of the run-time system you desire as the default.
The BASIC-PLUS run-time system you can generate with the RSTS/E monitor has the name BASIC unless you specify
a different name during the configuration questions. To retain the currently installed run-time system, press the LINE
FEED key in response to the prompt.

Next, DEFAULT asks you to specify the default error message file. If you have already installed an error message
file, the prompt includes its name. Press the LINE FEED key to retain the current default file or type the name (one
{0 six alphanumeric characters) of the error message file you prefer to install as the default. The following is an
example of establishing default files for the SYSGEN system.

fear Time Sustem? RT11

Error messadge file? ERR

DEFAULT routines ensure that each file you specify is in the correct format. The routines store the name and size of
the run-time system file, for use later when memory is allocated, then proceed to set the next default.

3.8.3 Specifying the Installation Name

After you select default run-time system and error message files, DEFAULT routines ask you to specify the installation
name. This name is printed in the LOGIN identifying message and is error message number 0. The name must be a
string of 1 to 14 printable characters including spaces. If your console keyboard has lower case input capability, you
can type the installation name in upper and lower case. The following example illustrates the procedure.

{ratallation meme? KTime Sherinsk

3.8.4 Assigning and Allocating Memory
The initialization code allows you to allocate a specific area of memory to the default run-time system, to lock and
unlock areas of memory from use, and to allocate a certain portion of memory to the extended buffer pool.

If you have never set memory allocation defaults for this SIL, DEFAULT routines automatically set the defaults and
print a memory allocation table. If you have previously set defaults for this SIL, DEFAULT routines check the
defaults against the actual memory configuration of the PDP-11. If the defaults mark any nonexistent memory as in
use, DEFAULT prints a warning message. It then resets the defaults and prints the memory allocation table.

If you installed a new default run-time system earlier in the DEFAULT procedure, DEFAULT scans the allocation
table for a place for it. DEFAULT positions the run-time system if it finds enough contiguous space; it resets the

entire allocation table if sufficient contiguous space is not available. It then informs you of its actions.

Next, if you previously set defaults and the allocation table is still valid, DEFAULT prints the query ANY MEMORY
ALLOCATION CHANGES? Table 3-16 lists the possible responses.
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Table 3-16
Possible Responses to ANY MEMORY ALLOCATION CHANGES Query

Response(s) ‘ Meaning

NO, Causes currently established memory allocation assignments to

OLD, remain unchanged and the next query, CRASH DUMP?, to be

0, or printed.

LINE FEED key

RETURN key Causes an explanatory form of the query to be printed, after
which you can type your response.

YES Causes the TABLE SUBOPTION? to be printed. See
Table 3-17 for a list of table suboptions.

CTRL/C Causes execution to be aborted and the OPTION: prompt to
be printed.

In all cases where DEFAULT sets the allocation table, the first query it prints is TABLE SUBOPTION?. Table 3-17

summarizes the memory allocation table suboptions. You can abbreviate the name of any suboption to the first two
characters.

Table 3-17

Memory Allocation Table Suboptions
Suboption Purpose
LIST Lists the memory allocation table
PARITY Lists the parity memory configuration
RESET Lets the initialization code reset the memory allocation table
LOCK Locks portions of memory
UNLOCK Unlocks portions of memory
RTS Moves the default run-time system
XBUF Allocates memory for the extended buffer pool

When you have made all memory allocation changes, exit from the table suboptions by typing EXIT, EX or LINE
FEED. The DEFAULT option then advances to the crash dump queries.

Questions in several of the suboptions ask you to specify a memory address or a range of memory addresses. You can
specify an address in either of the following two formats:

1. Give the absolute address as a four to eight digit octal address. The octal number must be a multiple of
4000 (8) that is less than or equal to 16774000.

2. Give the K address as a decimal number followed by the letter K. The decimal number must be in the
range from 0 to 1919.

Specify a range of addresses by typing either two addresses separated by a hyphen (e.g., 45K-47K) or by typing an
address followed by a + and a number that represents the size of the range (for example 45K+3).
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3.84.1 Listing the Memory Allocation Table — The LIST suboption prints the current allocation table on the console
terminal. This table shows how each block of memory is being used. It provides information on the following:

® The sizes of the RSTS/E monitor and default run-time system

® The amount of memory available for user jobs

® Which portions of memory are locked

& Which portions of memory are assigned to the extended buffer pool
e The total amount of memory on the computer

The following is a listing for a large system:

Table subortion? _l___I_

Memorw allocstion table!

OK?: 00000000 ~ 00163777 ( 29K) ¢ EXEC
29K 00164000 —~ 00263777 ( 16K) I RTS (BASA4F)
45K 00264000 ~ 00567777 ( 49K) | XEBUF
94K 00570000 - 02777777 { 290K) | USER
384K: 03000000 ~ End : NXM

Table subortion?

Each row of the memory allocation breakdown includes the following, in order:

1. The start of this range (in K words)

2. The starting and ending octal addresses for this range

3. The amount of memory this range occupies (in K words)
4. The purpose for which this memory is used

Table 3-18 explains the symbolé in the memory allocation table.

Table 3-18
Memory Allocation Table Symbols
Symbol Meaning
EXEC Occupied by RSTS/E Monitor (Executive)
RTS Occupied by the default run-time system, which is named
in parentheses
USER Available for user space
LOCKED Unavailable for use (locked)
XBUF Reserved for extended buffer pool
NXM Does not exist (nonexistent) on this PDP-11

You can use the LIST suboption as often as you need during DEFAULT as well as at start-up time. Keep a copy of
the final memory allocation breakdown with other system management information for future reference.
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3.8.4.2 Listing the Parity Memory Configuration — With the PARITY suboption, you can identify and locate the
various types of parity memory on the computer. This suboption is used primarily as a diagnostic tool. DIGITAL
Field Service personnel can use it to verify the memory configuration when they install the PDP-11. The PARITY
suboption looks at the hardware parity registers to ascertain the types of memory (parity memory, interleaved parity
memory, or nonparity memory) on the computer.

On a PDP-11/70, this suboption produces the following response:
Table subortion? FARITY

Farity redister usase?

A1l memory is 11/70 sa3rity memory
Table subortion?

A typical print-out for a PDP-11 other than an 11/70 might be the following:
Table subortion? FARITY
LI et 3

Farity register

OK: 90000000 Q0137727 ( 24Ky + QO
24K 00140000 ~ Q0177777 «( 8r) ¢ 06
JF2KT 00200000 —~ QQRA777277 «( 1KY 3 LOONM)
48K 00300000 -~ QQAV77?77 ( L&y ¢ LA{NA)
HAKT 00400000 g +ONXM

Tatrvle subostion®

Table 3-19 defines the parity type codes.

The values nn and mm are the last two octal digits of the address of the parity register that controls that section of
memory. Up to 16 parity registers can exist. They are in the address range 772100 to 772136. When the system
detects a parity error, the parity register responsible for that section of memory usually contains information on the
location of the last error discovered. The code NA indicates that the parity register contains no error address informa-
tion. All parity core memory returns error address information.

Table 3-19

Parity Type Codes
Symbol Meaning
NO Nonparity memory
NXM Nonexistent memory
nn/mm Interleaved parity memory with address information
nn Parity memory with address information
nn (NA) Parity memory with no address information
nn (ECC) Memory with ECC hardware
nn/mm (ECC) Interleaved memory with ECC hardware
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In interleaved memory, alternate banks respond to sequential memory addresses. In the following example, parity
register 00 responds to the first address (000000), while parity register 02 responds to the next address (000002) and

50 on.
ADDRESS PARITY REGISTER
000000 00
000002 02
000004 00
000006 02
000010 00
000012 02

Interleaving is used because core memories are destructive read-out devices. After each read from a core memory, the
systemn must restore the original data. However, once the processor receives the data it requested, it can go on to other
things (presumably another memory access) during the restore cycle in the memory bank just accessed. The bank
remains busy until the restore cycle completes. When memory is interleaved, the probability is low that the same bank
of memory will be accessed on the next memory cycle. Hence, interleaving allows some overlap of memory operations
and results in faster program execution.

3.8.4.3 Resetting the Memory Allocation — The RESET table suboption instructs the initialization code to set up the
memory allocation table according to the following rules:

1.

2

3.
4.

Place the default run-time system in low memory immediately after the monitor.

. Do not reserve any memory for the extended buffer pool. Release any memory previously allocated to the

extended buffer pool.
Do not lock any memory. Release to user space any memory that was previously locked.
Find any new memory on the system and allocate it to user space.

The following example shows the effects of the RESET suboption:

Table subortion? LIST
Memory zllocation table?
Ok 00000000 ~ Q00103777 ( 17K) §+ EXEC
17K 00104000 —~ 00203777 16K) ¢ RTS (RASIC)
33K 00204000 —~ 00243777 ( 8K) &t XBUF
41K 00244000 ~ 00507777 (  41K) ¢ USER
82K: 00310000 -~ 00513777 | 1K) ¢ LOCK
B3IK: 00514000 00757777 (  41K) § USER
124K 00760000 ~ End 1 NXM
Table subortion? RESET

Tatle subostion? LIST

Memo e

agllocation

table!
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OK: 00000000 -~ 00103777 ( 17K) ! EXEC

17K 00104000 -~ 00203777 ( 16K) I RTS (RASIC)
33K: 00204000 - 00757777 ( 91K) ! USER
124K: 00760000 -~ End ¢ NXM

Table subortion?

The first use of the LIST suboption shows memory locked and allocated to the extended buffer pool. After the use of
the RESET suboption, the LIST suboption shows that the XBUF and LOCKed areas of memory have been released to
user space.

You must use RESET whenever you add any new memory to the computer. Only RESET contains a mechanism that
logically adds new memory. Generally, this is its only use.

3.8.4.4 Locking Portions of Memory — The LOCK suboption locks out certain portions of memory to prevent the use
of that memory during timesharing. Use LOCK to avoid disruption of system operation when a section of memory is

known to be defective. If sufticient undamaged memory remains, you can start the system for normal timesharing.

When you request the LOCK suboption, DEFAULT responds by asking for a LOCK ADDRESS. Your response should
be an address or range of addresses to lock. The following example illustrates the procedure:

Table subortion? LOCK
l.ock address 137 BOK
Table subortion? LIST

Memorw allocstion tabled

OK: 00000000 ~ 00103777 ( 17K ! EXEC
17K 00104000 - 00203777 ( 16KR) ¢ RTS (RASIC)
33K: 00204000 -~ 00477777 ¢  47K) ¢ USER
BOK: 00800000 ~ 003503777 ( iKY ¢ LOCK
B1K: 008504000 ~ 00757777 (  A43K)  USER
124Kt 00760000 ~ End I ONXM

Table subortion?

Certain restrictions apply to locking out memory. You cannot lock memory in use by the monitor because the monitor
cannot be relocated to another section of memory. Similarly, you cannot lock memory currently allocated to the default
run-time system or to XBUF until the run-time system or extended buffer space is relocated to a usable area of memory.
If you try to lock out a portion of memory already in use by the monitor, default run-time system, or as extended

buffer space, LOCK prints the error message PART OF THAT AREA IS ALREADY IN USE. Finally, to remove a full
bank of memory from use, lock all of the 4, 8, 16, or 32 contiguous 1K sections that make up the hardware bank. If

the bad memory bank is interleaved, you must lock an amount of memory equal to twice its length.
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Certain types of memory failures affect only one word. Other types affect larger sections or even the full hardware
bank. Carefully analyze any memory failure to determine the 1K section of memory to lock. After locking memory,
study the resultant memory configuration to ensure that sufficient contiguous user memory is available to run your
installation’s programs.

RSTS/E can continue running with certain types of memory failures. On systems with parity memory, the error
handling routines in the monitor log parity errors. The recovery procedures depend on the use of the offending section
of memory at the time of the error. Consider the following four cases of memory failure and recovery procedures.

In the first case, a parity error occurs when the monitor is running. Since continued system operation would be risky,
the monitor logs the error, takes a crash dump (if the crash dump facility is enabled), and reloads the system, When the
system restarts, use the ANALYS program to extract the error log information from the CRASH.SYS file. An ERRDIS
report, automatically appended to the ANALYS report, provides sufficient information to identify the section that
should be locked out. If the error occurred in the default run-time system or extended buffer memory, you can relo-
cate these items and lock the sec}ion. If the error was in monitor memory, the hardware must be repaired. In either
case, a hard failure may prevent the system from running at all and, hence, you can run neither ANALYS nor ERRDIS.
The only recourse in such cases is to run memory diagnostics to locate the problem. If the failure was transient, you
can shut down the system to lock out memory or you can continue timesharing. At some point, memory diagnostics
should be run to reproduce the failure, if possible.

In the second case, a parity error occurs when a user job is running. The parity error handling routines determine
whether a single user is affected (i.e., resides in the malfunctioning section) or more than one user is affected. If more
than one user is affected, the system is reloaded as described previously. If a single user is affected, the system aborts
that user with the error message TMEMORY PARITY FAILURE. The monitor logs the error, automatically locks
out the section from future use (if the error was reproducible), and the system continues running. You should per-
manently lock out the bad section of memory (until repaired) using the LOCK suboption the next time you start the
system.

In the third case, multiple parity errors occur in rapid succession. RSTS/E halts at location 54 (56 is displayed in the
lights) if a second parity error occurs while the system is processing the first parity error. Use memory diagnostics to
locate the failing memory.

The fourth case concerns a memory cache parity error. If the hardware memory cache malfunctions and causes a parity
error, the hardware refetches the needed word from main memory and causes a warning parity trap to occur. RSTS/E
logs this type of error. If the error occurs twice within one minute, RSTS/E disables the part of the cache causing the
malfunction. RSTS/E continues running but with degraded performance. The system does not print a message, but
two successive errors within the same minute in the ERRDIS printout should alert you.

On systems without parity memory, the software cannot detect or locate a memory failure. Programs may get
incorrect results, memory management errors may occur, or any number of random problems may happen. At worst,
the system may crash with misleading clues as to the cause.

3.8.4.5 Unlocking Portions of Memory — The UNLOCK suboption frees a previously locked portion of memory for

use by user jobs, the default run-time system, or the extended buffer pool. The following is an example of this
suboption.
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Table subortion? LIST

Memorws 3llocation table!

OK: 00000000 ~ 00103777 ( 17K) ¢ EXEC
17K: 00104000 -~ 00203777 ( 16K) § RTS (BASIC)
I3k 00204000 —~ 00477777 (¢ A7K) ¢ USER
8OK?: 00300000 - 003503777 ( 1K) ¢ LOCK
g1K?: 00504000 - 00757777 (  43K) { USER
124K! 00760000 —~ End I NXM
Tabhle subortion® UNLOCK
Unlock address is? HOK
Table subortion? LLIST
Memory asllocation tabled
OK: 00000000 - 00103777 ( 17Ky ¢ EXEC
17Kt 00104000 -~ 00203777 ( 16K) ¢+ RTS (RASIC)
33K: 00204000 =~ 00787777 ¢ 91K) § USER
124K¢ 00760000 -~ End i NXM

Table subortionT

3.8.4.6 Positioning the Default Run-Time System — The RTS suboption places the default run-time system (usually
BASIC-PLUS) anywhere in the first 124K of memory. It is generally advantageous to place the default run-time system
(or extended buffer space) in solid-state memory, when it is available. Most of the processing done by RSTS/E systems
involves executing BASIC-PLUS programs. Thus, to optimize performance, position the BASIC-PLUS run-time system
in the fastest memory available on the system. If your system has a mixture of fast and slow core memory, you may
gain a small advantage by locating BASIC-PLUS in fast core. Generally, the only reason to position BASIC-PLUS on
systems without solid-state memory is to avoid defective memory. If you do not position the run-time system,
DEFAULT places it immediately after the RSTS/E monitor in the lowest physical memory addresses.

When you specify the RTS suboption, DEFAULT responds with NEW RUN TIME SYSTEM ADDRESS IS? Reply with
the address (in the format described in Section 3.8.4) at which you choose to start the run-time system. There must be
sufficient free contiguous space for the default run-time system between the starting address you specify and 124K.
The following example illustrates the use of RTS.

Memory allocations Lable?l

OK$: 0000000¢ ~ O0LE77?77 2410 ¢ EXEC
24K 00140000 ~ Q0237777 (  1é6K: 1 RTS (RASIC:
A0K: 00240000 — Q0377777 «  24K) ¢ USER
64K 00400000 - Ervd ¢ NX

Table subortion? FARITY

Farity redgister usase?d
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OK: O00C000G0 ~ QOLA7777 (241 ¢+ 00
24K 00140000 — QOLY7777 ( gy 2 04
I2K:T 00200000 - 0027?77? ( TAKY 3 1008
48K 00Z00000 ~ QORA77?777 | LAY ¥ 14(NA&)
HAK T 00400000 ~ End ) $ ONXH

Tatrle subortion?™ RTS
New o Time Suestem sdciress is7 48K
Tanle suporbion™ LIST
Momore allocaetion tabled
OK: QCOOGQOGE — OQLAZ?77 | SR EEXEC

24K 00140000 -~ Q0?7737 0 248 2
48K 00300000 ~ QOQF77777 ¢ L&KY %
G4N T 00400000 ~ ‘ H

CRAKIC)

MX

Table subortion?

Under certain conditions, you should not place BASIC-PLUS in solid-state memory. Consider the following configura-
tion where the memory allocated to the Monitor is shown but, for the purpose of this illustration, the location of
BASIC-PLUS is not shown.

Locations 0000000 through 0117777 (20K) are RSTS Executive

Locations 0120000 through 0177777 (12K) are available core

Locations 0200000 through 0277777 (16K) are available solid-state memory
Locations 0300000 through 0337777 (8K) are available core

Locations 0340000 upwards are nonexistent.

Assume that the size of BASIC-PLUS is 14K words. If BASIC-PLUS is located at address 0200000, the remaining user
memory is divided into one 12K section below and one 10K section above. Because the system loads user job images
into contiguous physical memory, no program larger than 12K can run with this memory configuration. In this system,
BASIC-PLUS should be placed at the high end of available memory starting address 250000, leaving 22K words of con-
tiguous memory for user jobs between the Monitor and BASIC-PLUS. This configuration allows 16K programs to be
run at the expense of not using the high speed solid-state memory to full advantage. Only 6K words of memory are
used for BASIC-PLUS while the other 10K words are part of the 22K words of user memory. Ensure that the location
of BASIC-PLUS on your system leaves sufficient memory for user jobs.

3.8.4.7 Reserving Memory as Extended Buffer Space — You can reserve memory as extended buffer space with the
XBUF suboption. Message send/receive, the DECnet/E package, the RSTS/2780 package, and the FIP buffering
module use this reserved memory; if none is available, they use small buffers.

DIGITAL recommends that you allocate extended buffer space on all systems with sufficient memory. The amount of
extended buffer space you should allocate depends on the type of processing done on the system. The FIP buffering
module uses extended buffer space in 512-byte (256-word) sections, and can use at most 175K words of extended
buffer space. If you allocate more than 8K words of extended buffer space, the FIP buffering module will not try to
use small buffers for disk directory storage at all.
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The message send/receive code uses extended buffer space to store messages. The amount of space it uses depends on
the length and number of outstanding messages on the system. Each message requires a number of bytes equal to the
length of the message plus 8 bytes, rounded up to the next multiple of 64 bytes. A message always consumes at least
64 bytes of extended buffer space; it can consume at most 576 bytes.

The DECnet/E package uses extended buffer space to hold inter-job messages. DECnet/E requires at least 4K words
of extended buffer space for optimal performance. For the RSTS/2780 package, you should allocate an additional 1K
words of XBUF space.

The DECnet/E package and message send/receive code use buffer space in large, contiguous sections. If you are
unable to allocate sufficient extended buffer space for these facilities, you may need to configure more small buffers
(Section 4.2.8.2).

When you request the XBUF suboption, DEFAULT responds by asking for the extended buffer address range. You can
reply with an address or a range of addresses identifying the memory to reserve. (Refer to Section 3.8.4 for a descrip-
tion of the format for your response.) XBUF memory must be in the range 00100000 (16K) to 03777700 (511K).
The allocation table must currently designate the memory you plan to reserve for extended buffer space as either USER
or XBUF memory. If high-speed solid-state memory is available, you should place the XBUF space in it to further
enhance system performance.

When you allocate memory to extended buffer space, DEFAULT releases any memory previously allocated for that
purpose. You can reserve only one region of memory as extended buffer space. To release previously allocated XBUF

memory to USER space, type RE (or REMOVE).
The following example illustrates the use of the XBUF suboption.
Table subortion? XRBUF
Extended buffer address randge is? 119K-127K
Table subortion? LI

Memors allocation tablel

OK: 00000000 - 00147777 ( 26K) ¢ EXEC
26K: 00150000 - 00247777 ( 16K) I RTS (BASIC)
42K: 00250000 - 00713777 ( 73K) | USER
113K: 00714000 -~ 00777777 (  13K) | XBUF
128K: 01000000 - End : NXM

Table subortion?

3.8.5 Enabling and Disabling the Crash Dump Facility
After you have set the memory allocation, DEFAULT routines print the current status of the crash dump facility. The
message is one of the following:

You currently have crash dumr enabled,

You currently have crash dumse disabled.
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The routines then check that the file CRASH.SYS 1) is present in account [0,1] on the system disk, 2) is large enough
for the monitor and 3) is contiguous. If the file does not meet all three of these conditions, DEFAULT prints an
appropriate warning text. If CRASH.SYS does not meet the required conditions, and you want to enable crash dump,
use REFRESH to correct CRASH.SYS before starting the system.

After checking the file and printing a message (if necessary), DEFAULT prints the CRASH DUMP? question. Reply
YES to enable crash dump, or NO to disable crash dump. If the CRASH.SYS file is invalid, but you enable crash dump
anyway, DEFAULT prints no further warning.

3.8.6 Specifying the Labelling Defaults for Magtape

After completing the crash dump section, DEFAULT asks the user to set the default for magtape labelling. Individual
jobs can reset and restore the magtape labelling default during timesharing. A job sets its default with the ASSIGN
command, described in the RSTS/E System User’s Guide. An individual program sets its default with the MODE
option of the OPEN statement when it opens a file on the tape. (The RSTS/E Programming Manual describes the
MODE option with magtape.) You can set and reset the system default only by using the DEFAULT option. Note
that the default labelling format for the SYSGEN system must be DOS.

DEFAULT routines print the following query, with NONE, DOS, or ANSI in parentheses to indicate the current
setting.

Madgtare labelling defaull (none)dT

Table 3-20 lists the valid responses to the query.

Table 3-20
Valid Responses to MAGTAPE LABELLING DEFAULT Query
Response(s) Meaning
LINE FEED key or Retain the current default. (Not valid
OLD if current default is NONE.)
DOS Set the default format to

DOS/BATCH-11 labelling. The default
for the SYSGEN monitor and for
building of the system library (if the
distribution medium is magtape) must
be DOS.

ANSI Set the default format to ANSI stan-
dard labelling.

After you specify the magtape labelling default, DEFAULT issues the PREFERRED CLOCK?: prompt.

3.8.7 Specifying the Preferred System Clock
Your hardware configuration can include one, or both, of the following system clocks. You must specify which clock
will be used to provide system timing.

KW11-L Line Time Clock — The KW11-L divides system time into intervals based on the AC line frequency of the power

source used to run your computer system. AC line frequency can be either 50 Hz (as is the stardard in many countries)
or 60 Hz (as is the standard in the United States).
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KW11-P Programmable Real-Time Clock — The KW11-P can use the AC line frequency of the power source to provide a
system time base, or it can be set to provide a crystal-controlled time base independent of the power source. Using the
KW11-P crystal-controlled time base is beneficial in areas where the possible fluctuations in AC line frequency would ad-
versely affect system timing. The interrupt time base for a K<W11-P can be set from 50 to 1000 interrupts/second (in
multiples of 50). DIGITAL recommends that you set the interrupt rate to 100 interrupts/second.

The DEFAULT routines let you control which clock will be used to provide a system time base, and, if you specify
a KW11-P clock, the time base to be used for the system.

The DEFAULT routines print the following query (the current default condition appears in parentheses):
PREFERRED CLOCK (current defauit)?
To accept the current default, type LINE FEED.

If you have only a KW11-L clock, or you have both clocks but prefer to use the KW11-L, respond by typing L. The
system will then use the KW11-L at the AC line frequency.

If you have only a KW11-P clock, or you have both clocks but prefer to use the KW11-P, respond by typing P. The
DEFAULT routines then print the query:

INTERRUPT FREQUENCY?
Respond by typing LINE to have the KW11-P use the AC line frequency for a time base.

Respond with a number from 50 to 1000 to have the system use the KW11-P's crystal oscillator (at that interrupt rate)
for the time base. Your response must be a multiple of 50.

3.8.8 Specifying Date and Time Formats
The DEFAULT routines then print the following query (the current default condition in parentheses):

DATE FORMAT (current default)?
To accept the current default, type LINE FEED.

Respond with A (for ALPHABETIC) to change the date format to dd-mmm-yy format. (For example, 10-JUN-78.)
Respond with N (for NUMERIC) to change the date format to yy.mm.dd format. (For example, 78.06.10.)
Next, the DEFAULT routines print the following query (the current default condition in parentheses):
TIME FORMAT (current default)?
To accept the current default, type LINE FEED.
Respond w1tth AM/PM to change the time format to nn:nn AM/PM format. (For example, 05:13 PM.)
Respond with 24-HOUR to change the time format to nn:nn format. (For example, 17:13.)

The result of the dialogue is that you have maintained or altered the current defaults for reporting date and time to
users of your system.

3.8.9 Specifying the Power Fail Recovery Delay

RSTS/E systems attempt to recover from a momentary power failure by performing an automatic restart procedure.
A momentary power failure occurs whenever the AC power drops below 95 volts for 110 volt power (or 190 volts for
220 volt power) or outside a limit of 47 to 63 Hz (DC power). RSTS/E allows you to specify the delay factor (in
seconds) before the system attempts to restart after a momentary power failure. The delay can be from 1 to 300
seconds (5 minutes). Specifying a relatively long delay factor ensures that all disk devices are ready before the system
attempts to auto-restart. (For information on the recovery times required by various RSTS/E devices, consult the

appropriate hardware publications.) Refer to the RSTS/E System Manager’s Guide for further information on the
RSTS/E auto-restart procedures.

3.8.10 DEFAULT Option Dialogue Error Messages
Table 3-21 explains the error messages that can occur during the DEFAULT option dialogue.
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Table 3-21

DEFAULT Dialogue Error Messages

Message

Meaning

EXTENDED BUFFER SPACE NOT IN
RANGE 00100000 (16K) TO
03777700(511K)

FILE NOT CONTIGUOUS

FILE NOT FOUND
ILLEGAL FILE NAME

ILLEGAL 1K SECTION ADDRESS
SPECIFIED

ILLEGAL SUBOPTION GIVEN

INVALID FILE FORMAT

INVALID MODULE FORMAT

INVALID SIL FORMAT

MUST FIT ENTIRELY BELOW
124K

NAME MUST BE 1 TO 14
PRINTABLE CHARACTERS

PART OF THAT AREA IS ALREADY
IN USE

PART OF THAT AREA IS NOT
LOCKED

RTS IS NOT A KEYBOARD
MONITOR

TOO MANY MODULES

The extended buffer space must fit entirely within the specified
range.

The file you specified is not contiguous on disk. The default run-
time system file and error message file must be contiguous.

The initialization code did not find the file you specified on disk.

The filename you specified is not one to six alphanumeric
characters.

The address you specified is not a multiple of 4000(8) or is
greater than 1919K (16774000(8)). If you specified a range of
addresses, the second of the two addresses must be greater than
the first.

Your response to the TABLE SUBOPTION? query is not a valid
suboption name.

The error message file you specified is not exactly eight blocks
long.

The run-time system SIL module is too long or too short or has a
high limit other than 177776(8).

The run-time system file does not contain a valid SIL index.

The region you specified for the run-time system extends beyond
the system’s upper limit of 124K.

The installation name you typed is more than 14 characters long
or contains unprintable characters. You cannot respond by typing
the LINE FEED key if no previously typed name is available.

The region you specified is unavailable for use. The region must
currently be allocated to USER space or to the purpose for
which you wish to allocate it. (You can allocate space marked
for RTS to the run-time system.)

Part of the region you specified is not now locked and, therefore,
you cannot unlock it.

The run-time system you specified is not a keyboard monitor.
RSTS/E requires as the default a run-time system that is a key-
board monitor (e.g., BASIC-PLUS).

The run-time system SIL contains more than one module.

Table 3-21 describes only the dialogue error messages. For information on other error messages that appear when you
use the DEFAULT option, refer to Appendix B.
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3.9 SPECIFYING CHARACTERISTICS FOR DEVICE UNITS

You can specify the characteristics of device units in the installed SIL by using the SET option. SET contains a group
of suboptions (summarized in Table 3-22). These suboptions allow you to enable and disable device units, set or
remove modem control on keyboards, change line printer characteristics, and set or remove restrictions on the use of
devices. The ability to enable and disable device units is particularly useful. If, for instance, one of two DECtape
drives is not working properly, you can simply shut up the system, disable the malfunctioning unit, and start time-
sharing. Repairs can be made while the system is in use.

Table 3-22

SET Suboptions
Suboption Function
LIST List the status of a device
MODEM Enable modem control for keyboards
LOCAL Disable modem control for keyboards
LP Set line printer characteristics
DISABLE ' Disable a device unit
ENABLE Enable a device unit
PRIV Set restrictions on device use
UNPRIV Remove restrictions on device use

To use the SET option, type SET or SE in response to the OPTION: prompt. In response, SET requests a suboption
name. Type a suboption name from Table 3-22. (You need type only the first 2 characters.) SET executes the
suboption’s dialogue, makes the requested changes in the installed SIL, and returns to the SET SUBOPTION? query.
When you have made all the necessary settings, type EXIT (or LINE FEED) to return to the OPTION: prompt.

3.9:1 Listing Device Status
The LIST suboption lists the status of one or more devices in the installed monitor SIL. You can use LIST to verify
changes made with other SET suboptions.

To invoke LIST, type LIST or LI in response to the SET SUBOPTION? query. LIST responds by asking for the
device to list. To list characteristics of only one unit, type the device name and unit number (for example, DK2).
To list all units of a particular device, type the device name (for example, DK). To list a group of device units, type
the device name and two unit numbers separated by a hyphen (as in DK1-3). Type ALL or the LINE FEED key to
list all devices supported by the installed SIL.

The following is a sample listing using this suboption.

SET subortion? LIST
hevice? Aal.l

Name Control Comments

nFo RF 2
nso RS
nst RS
KO RK?
DK1 RK?

3.73



Tailoring the SYSGEN System

DK2 RK3
DK3 RK?
MO RM?

ML RM3$
DO Ri* 3
L] S R AN

DRO KRR
IR1 RR2$
DRO  RIx:

DRL KRR
KRO TT?
KEl KO
NL.O

FKO

LEFO LFOS NOOMITCRy CRyNOEOT » FILLyNOCONTROL y NOVTABR» RSEMULATE » width 80
MTO TM3

MT1 TM:
MMO  TU3
MML TU3
nTo TECR
nriy TG

In a listing, the first column contains the device name and unit number. The second column denotes the hardware con-
troller associated with the device. For example, DM1 is associated with RM:, the RKO6/RKO07 disk controller. For termi-
nal multiplexers and RX11 floppy disks, the second column also tells you the line number on the controller associ-

ated with each unit. For instance, KB32 may be attached to line 4 on the second DH11 unit; thus the listing for KB32
would inctude the notation DH1:4. For pseudo keyboard units, this column includes the number of the pseudo key-
board associated with the keyboard unit. For example, if KB1 is associated with a pseudo keyboard number 0, the
listing for KB1 includes the notation PKO:

The final column contains comments about the unit. The comment DISABLED means that the unit is not available for
use during timesharing. For keyboards, the comment MODEM means that modem control is enabled for that unit. For
line printers, the third column includes the printer type (LP, LV, LS, or LA180) and width. If the line printer is lower

case, this column also includes the comment LOWER CASE. The comment PRIVILEGED appears for device units that
are accessible only to privileged jobs or programs.
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3.9.2 Enabling and Disabling Modem Control
The MODEM suboption allows you to enable and the LOCAL suboption allows you to disable modem control on
keyboards controlled by a DH11 or DZ11 multiplexer.

To enable modem control, use the MODEM suboption. In response to MODEM’s KB? query, type the keyboard
number or range of keyboard numbers for which modem control should be enabled. To exit from the suboption, type
the LINE FEED key or CTRL/Z. The following example illustrates the use of the MODEM suboption.

SET subortion? MOLEM
KE? 27-30
KB?

SET subortion?

To disable modem ccntrol, use the LOCAL suboption. The format and exit procedures for LOCAL are the same as
those for MODEM.

3.9.3 Changing Line Printer Unit Characteristics

Use the LP suboption to change the printer type, width, and case associated with any line printer unit on the system.
The suboption requests the unit number (if the system includes more than one line printer) for which changes will be
made, then prompts you for printer type, width, and case for that unit. Each prompt includes in parentheses the
current setting for that characteristic.

The line printer type can be LP, LS, LV or LA180. If the line printer is not a standard DIGITAL line printer, you can
set individual characteristics for it as described in Table 3-23.

Table 3-23
Line Printer Characteristics

Name Function
OMITCR Omit sending <CR> if next character is <LF>
NOOMITCR Always send <CR> to the printer
CR Insert <CR> before <LF>, <VT>, and <FF>
NOCR Printer performs implied <CR> before <LF>, <VT>, <FF>
FILL Insert fill after form feeds
NOFILL Fill is not required after form feeds
CONTROL Send non-printing characters to the printer
NOCONTROL Discard non-printing characters or use uparrow mode
EOT Send EOT (°D) to the printer
NOEOT Treat EOT like other non-printing characters
VTAB Send vertical tabs to the printer
NOVTAB Treat vertical tabs like other non-printing characters
BSEMULATE Emulate the action of ‘backspace’ on the printer
BSREAL Printer has real backspace (carriage moves left)
BSCONTROL Treat backspace like other non-printing characters
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Unspecified characteristics take the following defaults:
NOOMITCR, CR, NOEOT, FILL, NOCONTROL, NOVTAB, BSEMULATE

The defined printer types are:

LP = OMITCR, NOCR, NOEOT, FILL, NOCONTROL, NOVTAB, BSEMULATE
LV = NOOMITCR, NOCR, EOT, NOFILL, NOCONTROL, NOVTAB, BSEMULATE
LS = NOOMITCR, CR, NOEOT, NOFILL, CONTROL, VTAB, BSEMULATE

LA180 = OMITCR, NOCR, NOEOT, FILL, NOCONTROL, NOVTAB, BSREAL

The width setting for the line printer is a decimal number between 1 and 254, inclusive. The default width is 80 columns,
if none is specified with the LP suboption. Listings produced during the SYSGEN process are intended to be printed on

132 column printer. The case setting is upper or lower case. The default setting is upper case only. After you set all char-
acteristics for a printer unit, the suboption returns to the LP? query. (If only one printer is on the system, the suboption
does not return to LP? but exits to the SET SUBOPTION? query.) Type a unit number to set characteristics for another

unit; type the LINE FEED key to exit from the suboption. The following is an example of the LP suboption:

SET subortion? LF

Ture (NOOMITCR»CRyNOEOT FILLyNOCONTROL yNOVTARy BSEMULATE ) ? LF
Width (80)7 132

Lower case (no)? YES

SET subostion? EXIT

3.9.4 Enabling and Disabling Device Units

The ENABLE and DISABLE suboptions allow you to make device units available or unavailable for timesharing use.
A timesharing user who attempts to access a unit disabled with the DISABLE suboption receives the 7DEVICE NOT
AVAILABLE error message.

The DISABLE suboption of SET differs from that of the HARDWR option in that SET allows you to disable a single
unit on a controller without affecting any other units of the same type. HARDWR permits disabling of device con-
trollers only.

Use SET’s DISABLE suboption when a particular unit has hardware problems. If you disable the troublesome unit,
timesharing can take place while the unit is being repaired. When the unit is working properly, reboot the system and
reenable the unit.

DISABLE and ENABLE also, in effect, allow you to configure a device unit that is not yet installed in the processor.
You can include the unit at configuration time and disable it until it is installed. After its installation, you can enable

it for timesharing use. Disabling nonexistent units with the SET option suppresses the warning messages generated when
the start-up code automatically disables them.

To enable or disable a unit, type the appropriate suboption name (ENABLE or DISABLE, respectively). In response,
the suboption poses the DEVICE? query. You can disable any device unit except the console keyboard (KBO:). To
enable or disable only one unit or range of units of a device, type the device name followed by the unit number or
numbers, as in KB10 or KB8-12. The suboption makes the specified change and returns to the DEVICE? question. To
enable or disable several units of a single device, type only the device name in response to the query. The suboption
next prompts with UNIT?. Reply with a number or range of numbers for the units to enable or disable. For the
ENABLE suboption only, you can type ALL to enable all units of that device. The suboption makes the specified
changes and repeats the query. Specify another unit or range of units or press the LINE FEED key to return to the
DEVICE? query.

Once you are at the DEVICE? query, you can type another device name to enable or disable additional device units, or
you can press the LINE FEED key to return to the SET SUBOPTION? question.
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The following example demonstrates the DISABLE suboption. The dialogue for the ENABLE suboption is exactly the
same,

SET subortion? DISAERLE
levice? KR

Unit? 8~-12

Urit?

Device?

SET subortion?

3.9.5 Restricting the Use of Devices
The PRIV and UNPRIV suboptions allow you to place and remove restrictions on the use of devices and device units
on the RSTS/E system. RSTS/E timesharing normally allows any user job to use any device.

By using the PRIV suboption, you can permit only certain jobs to use specified devices. A permanently privileged user
(one whose project number is 1) can use any restricted device and can reassign a restricted device to an unprivileged
job. An unprivileged job gains ownership of a restricted device by running a privileged program that assigns the device
or by having a privileged job reassign the device to it. The unprivileged job loses ownership of the device when it logs
out or issues a DEASSIGN command. An unprivileged job can also gain access to a restricted device by running a
privileged program that uses the device. If the program does not assign the device, the job has access to the device only
while the privileged program executes. When execution of the program is complete, the device is once again inacces-
sible to the job.

You can restrict the use of any device except disks and the null device. Restrictions on keyboard access do not prevent
jobs from logging in. Any job can log in to a restricted keyboard. The restrictions prevent an unprivileged job from
opening or assigning a keyboard other than its console keyboard (KB:).

To place or remove restrictions on the use of one or more devices, use the PRIV or UNPRIV suboption. In response
to the SET SUBOPTION? question, type the name of the suboption you need to use. The suboption then prints the
DEVICE? question. Type the name of the device for which you need to set or remove restrictions. (When using the
UNPRIV suboption, you can type ALL in response to the DEVICE? query to free access to all devices. UNPRIV then
returns to the SET SUBOPTION? query.) After you specify a device name, the suboption prints the UNIT? question.
Respond by typing a unit number, range of unit numbers, or ALL. The suboption-enacts the requested changes and
repeats the UNIT? question. Type another unit number or range of unit numbers, or press the LINE FEED key to
return to the DEVICE? question. To set or remove restrictions for another device, type the name of the device. Press
the LINE FEED key to return to the SET SUBOPTION? question.

The following example shows the use of PRIV to make the use of keyboards a privileged operation.
Oetions SE
SET subortioe® PRIV
Hevice® TR
Chaa tF Al

Denvice
SET sutanetLond

De=tioni
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3.9.6 SET Option Dialogue Error Messages
Table 3-24 summarizes the errors that can occur during the SET option dialogue.

Table 3-24
SET Dialogue Error Messages

Message

Suboption

Meaning

CAN’T DISABLE KBO:

INVALID KEYBOARD
NUMBER

INVALID RESPONSE

INVALID UNIT
NUMBER

KBnn: CANNOT HAVE
MODEM CONTROL

NOT POSSIBLE ON
DISK UNIT

DISABLE

MODEM, LOCAL

MODEM, LOCAL, LP

ENABLE, DISABLE,
PRIV, UNPRIV

ENABLE, DISABLE.
LP, PRIV, UNPRIV

MODEM

PRIV, UNPRIV

You specified KBO:, which cannot be
disabled.

The keyboard number you typed is
greater than the maximum allowed.

The number you typed is in an
incorrect format.

The device you specified is not con-
figured in the installed monitor SIL.
Use the LIST suboption to obtain a
list of valid device names.

The unit number you typed is not a
decimal number, or is too large for
the installed SIL. If you typed a
range of unit numbers, they must be
in ascending order.

KBnn: is not on a DH11 or DZ11
interface. Therefore, it cannot have
modem control.

You cannot use PRIV or UNPRIV
on a disk device.

Table 3-24 describes only the errors that can occur during the SET option dialogue. For information on other errors
that can occur with the SET option, refer to Appendix B.
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3.10 STARTING TIMESHARING

Use the START option to start the RSTS/E system for normal timesharing. The START option allows you to change
job and swap maximums, memory allocation, and crash dumps. However, any changes made with START override the
DEFAULT settings for only one timesharing session. After that timesharing session, the DEFAULT settings again apply.
You can make permanent changes in the defaults only by using the DEFAULT option.

To invoke the START option, type START, ST, or the LINE FEED key. START or ST causes the initialization code
to print the start-up questions (which allow you to override DEFAULT parameters) and a list of the disabled devices.
If you press the LINE FEED key, the initialization code omits the questions, preventing you from overriding any
defaults. When you press the LINE FEED key to start the system, the initialization code prints a summary of the sys-
tem defaults, requests the date and time, and then prints the number of disabled devices. The following sample
dialogue shows the normal procedure for starting a RSTS/E SYSGEN system.

Ostiont 8T

You currently have! JOB MAX = 2y SWAF MAX = 28K,
JOR MAX or SWAF MAX changes?(F)

Ay memors zllocation chandesT

You currently have crash dumr enabled,

Crasn dume?

19 JUiN-78

L A8

et disabled ~ no RF! controller
MO disasbled - no RM! controller
M1t dissbled -~ mo RM! controller
MTO! dizahled -~ nmo TM! contreller
MT1¢ disabled - mno TM! controller

Y odevices disabledd

a0t Find file or account

+

In the example, the answer to each query is the LINE FEED key. By pressing the LINE FEED key, you accept the
parameters you set with the DEFAULT option. Accepting the defaults is the normal start-up procedure. You can
accept the current values for date and time, as well, by pressing the LINE FEED key.

After the system accepts your responses, a pause of several seconds occurs. During this time, the start-up routines
enable all configured terminal interfaces, set up monitor tables, turn on memory management, load the monitor and
default run-time system, and start the system clock. Finally, the system attempts to execute the INIT system program
(described in the RSTS/E System Manager’s Guide). When you bring up a new system for the first time, the INIT
system program is not yet in the system library. As a result, the system generates the ?CAN’T FIND FILE OR
ACCOUNT error message. If the default run-time system is BASIC-PLUS, the 7PROGRAM LOST—SORRY message
also appears. The printing of a dot (.) for the SYSGEN system or the READY message for the target system (if its
default run-time system is BASIC-PLUS) signals the end of the system initialization code routines.
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3.10.1 Hardware Messages at Start-Up

The start-up code checks the system to verify that all configured devices exist and that they respond properly. The
code disables any device that it cannot find or that you have disabled with the SET or HARDWR option. START
accesses all configured terminal interfaces and disables any that do not respond. It activates the memory management
unit to determine the size of available memory (as in DEFAULT), to load the monitor and default run-time system,
and to prepare for normal timesharing. START, furthermore, loads the stack limit register, enables parity traps for all
parity memory, and activates the system clock to begin timesharing. If the system does not start as shown in the
examples, these components are suspect and should be exercised with the standard diagnostics.

3.10.2 Software Messages at Start-Up
In addition to hardware checks, START verifies that the required system files exist and are of the proper sizes.

If the file SWAP.SYS does not exist, is not contiguous, or is too small to accommodate two jobs of size SWAP MAX,
START routines print one of the following messages:

SWAF.E5YS not contiguous or too small
SWAF.5YS not sresent in [0s1)]
If you enabled crash dumps (with either the DEFAULT option or the START option), START routines check that the

file CRASH.SYS is present in account [0, 1] on the system disk, is large enough for the current monitor, and is con-
tiguous on the disk. If the file does not meet all these conditions, START prints one of the following error messages:

CRASH.S5YS does not exist
CRASH.BYS File of rmon blocks is mot available
CRASH.SYS is rnot contidguous

In the second message, nnn indicates the number of blocks necessary for a monitor dump. The error message is
followed by the text:

Crash dume automaticsllw disabled
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3.11 BOOTSTRAPPING DEVICES

The BOOT option, which simulates the hardware ROM bootstraps, allows you to bootstrap tape and disk devices. You
can use BOOT to load another operating system into memory from disk or tape and to reload an altered copy of the
initialization code after you have patched it on disk.

To run BOOT, type BOOT or BO in response to the OPTION: prompt. BOOT responds by asking for the device to
bootstrap. In response, type either the device name or the RETURN key (for a list of bootable devices). If the device
has unit numbers (all devices except DC and DF), you can append the unit number to the device name. (If you do not
include the unit number in this response, BOOT requests it later, with the BOOT UNIT: prompt.) Any unit can be
bootstrapped.

If you press the LINE FEED key, the system device is bootstrapped. The BOOT option automatically determines the
system device and unit number, so the BOOT UNIT: prompt does not appear. This facility is useful for loading a

patched version of the initialization code.

The following example illustrates the use of the option.
Ortion?! BROOT

Root device! [K
Boot unit?! 0O

RESTGA/E VOSC-02 Sustem #144 (DKO)

Ortion?

After determining that the specified device exists, BOOT waits for the terminal to stop printing, then jumps to a device-
dependent routine. It reads the device’s bootstrap block into location 0, then transfers control to location 0.

The following table explains the error messages that can appear during the BOOT option dialogue.

Table 3-25
BOOT Dialogue Error Messages

Message Meaning

NOT A VALID BOOT DEVICE The device you named is not a valid bootable
device or you specified a unit number for a
DC or DF disk. Type the RETURN key

for a list of devices that can be bootstrapped.

SORRY, BUT THAT DEVICE DOESN’T EXIST The device name you typed is valid, but
the device does not exist on this PDP-11.

For information on other error messages that appear during use of the BOOT option, refer to Appendix B.
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3.12 LOADING STAND-ALONE PROGRAMS

Use the LOAD option to load and run any stand-alone program from account {0, 1] on the system disk. You can use
LOAD only if the system device is disk. The program to be loaded must have the extension .SAV and must not require
RSTS/E monitor support. The only stand-alone program that DIGITAL supplies is ROLLIN.

To run LOAD, type LOAD or LO in response to the OPTION: prompt. If you press the RETURN key in answer to
the first question, LOAD lists the loadable programs. The following is a sample dialogue:

Oetiond LLOAD
Load srograms ROLL N

ROLLIN VO7

E
If the program you specify has an odd transfer address, or if the transfer address is greater than the size of the program,
LOAD prints the following message:

Udg transfer asddress?

If you press RETURN in response to this question, LOAD prints the longer message:

The transfer address of the srecified rrogram is oo
Flease enter a new (even) transfer address or ture
CONTROL/C to abort the load. New transfer address?

The program to be loaded must have an even (word) octal transfer address because the PDP-11 traps to an error vector
if you specify an odd (byte) address. Therefore, type an even address at which the system should start the program.

If you enter a legal transfer address, the system loads the designated program into memory and starts execution of it.
When execution of the program is complete, you can restore RSTS/E by following the appropriate bootstrap

procedures.

Error messages that can appear during the LOAD option dialogue are explained in Table 3-26.

Table 3-26
LOAD Dialogue Error Messages
Message Meaning
DIRECTORY ERROR — FILE The directory lookup code in the LOAD option found the
NOT FOUND file you specified, but the file processor code did not. This

error indicates a bug in the initialization code. You should
submit an SPR.

ILLEGAL PROGRAM NAME The program name you typed is in an incorrect format. The
name must be one to six alphanumeric characters with no
embedded spaces.

PROGRAM NOT FOUND The program you specified could not be found. Type the
RETURN key to get a list of programs that can be loaded.

For information on other errors that occur during the use of the LOAD option, refer to Appendix B.
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3.13 ENABLING ONLY THE CONSOLE TERMINAL

The UNISYS option provides a way to start the RSTS/E system for timesharing without enabling any terminal inter-
faces except the console (KBO:) interface. Use UNISYS as a diagnostic tool in cases where the system will not start.
If an otherwise nonworking system does work with UNISYS, the terminal configuration is probably faulty.

The UNISYS option simply sets a flag that is checked at start-up time. When the flag is set, the start-up routines
bypass the code that enables terminal interfaces. The only way to clear the flag is to reboot the RSTS/E system disk,
thus reloading the initialization code. (See the description of bootstrapping devices in Section 3.11.) Therefore, use
UNISYS immediately before starting the system. The following shows the use of the UNISYS option.

Oetiont UNIBYS

TART

s

Ostions &

You currerntly haved JOR MAX = 24y SWAF MAX = 16K,
JOR MAX or SWAF MAX chandges? (L

any memory allocstion chanses® ()

Yauw currertls have orash oume engbled,

Crash dumeT

20 JUN-78 (u)

123587

All erxcest console terminsl being disabled.
TCamn’t Findg File or acooundt

TEyogram lost-Sorrw

e st

In the example, the user specifies the UNISYS and START options. The START option asks the usual questions, then
prints a message indicating that only the console terminal is enabled.
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3.14 SETTING CONSOLE TERMINAL FILL CHARACTERISTICS

The FILL option sets fill characteristics for the console terminal. The characteristics set by FILL are in effect only
while the initialization code is running. If the initialization code is running from tape, the settings remain only until
you reboot the initialization code. If the initialization code is running from disk, the characteristics remain set when
you reboot the initialization code. When you start timesharing, however, the characteristics are no longer in effect.

To invoke the FILL option, type FILL or FI in response to the OPTION: prompt. Valid responses are 0-7 and LA30S.
Table 3-27 lists the responses recommended for DIGITAL terminals.

Table 3-27
Recommended Console Terminal Fill Characteristics
Fill
Characteristic Terminal

0 ASR33, KSR33, VT0S5, LA30, VTS50, VTS2, LA36
] ASR35, KSR3S '
3 VTOSB

LA30S LA30S

To set fill characteristics for use during tilhesharing, use the appropriate TTYSET commands in the START.CTL and
CRASH.CTL control files. For more information on TTYSET and control files, see the RSTS/E System Manager’s
Guide.
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3.15 SUMMARY OF PROCEDURES
This section summarizes the procedures you must follow to tailor the SYSGEN system. Figure 3-2 illustrates the

flow of the procedures.

STEP 2
Separate
disks for YES Initialize target
SYSGEN and target system disk
Gystems
S 4
NO J
i
STEP 3
Initialize
SYSGEN disk /
STEP 89
Establish SYSGEN
system defaults
]
STEP 4
Copy system files
to SYSGEN disk i
STEP 10
Specify device unit
characteristics
Y
STEPS
Pateh initialization
code y
STEP 11
Start the
SYSGEN system
STEP 6
Specify hardware
controller character-
istics, if necessary
STEP7
Install
SYSGEN maonitor
/
STEPSB
Allocate files for
SYSGEN system

Figure 3-2 Summary of Tailoring Procedures for the SYSGEN System
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STEP 2. Initializing a Disk for the Target System

Follow the procedure in this step if the following two conditions are true:

® You plan to use separate disks for the SYSGEN and target systems
® The target system disk does not contain data that you need to preserve

Procedure:

a. Physically mount the disk you plan to use as the target system disk.

b. Use the DSKINT option to initialize the disk as a system disk. Note that initialization destroys any data
on the disk. Table 3-28 summarizes the DSKINT option dialogue. Refer to Section 3.2 for complete
information on the DSKINT option.

¢. Dismount the newly initialized disk if you need the disk drive for the SYSGEN system disk.

Table 3-28
Summary of DSKINT Option
Question Possible Responses
DD-MMM-YY? Current date. Press LINE FEED to accept the date
printed.
HH:MM? Current time. Press LINE FEED to accept the time printed.
DISK? DC, DF, DS, DK, DL, DP, DR, or DB
UNIT? 0-7 (asked for multi-unit controllers only)
0-3 for DL disks
PLATTERS(n)? 1-8 for DF disks
1-4 for DC disks
Press LINE FEED to use the number in parentheses.
(asked for DC and DF disks only)
PACK ID? One 1o six alphanumeric characters
PACK CLUSTER SIZE? 1,2,4, 8 or 16 for RS11, RS64, RS03, RS04, RK0S,
RKOSF, RLO1, RKO06, and RKO7 disks
2,4, 8, or 16 for RPO2 and RPO3 disks
4, 8, or 16 for RM02, RMO3, RP04, and RPOS disks
8 or 16 for RPO6 disks
SATT.SYS BASE? A number from | to (disk size - 1), Press the LINE
FEED key to let DSKINT place SATT.SYS at the
first available space.
MFD PASSWORD? One to six alphanumeric characters
MFD CLUSTER SIZE? A power of two not less than the pack cluster size and

PUB, PRI, OR SYS?

CREATE LIBRARY ACCOUNT?

not greater than 16

PUB for a public disk
PRI for a private disk
SYS for a system disk

Y or N (N skips the next two questions.)
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Table 3-28 (Cont.)

Summiry of DSKINT Option
Question Possible Responses

LIBRARY PASSWORD? One to six alphanumeric characters

LIBRARY UFD CLUSTER SIZE? A power of two not less than the pack cluster size and
not greater than 16. The library UFD cluster size must
be at least 4,

DATE LAST MODIFIED? YorN

NEW FILES FIRST? Y orN

USE PREVIOUS BAD BLOCK INFO? YorN

FORMAT? YorN

PATTERNS? 1-8. Append X to specify up to eight of your own
patiems in addition to the standard pattemns.

YOUR PATTERN? An octal word from 1 to 177777, Press LINE FEED
1o indicate no more patterns.
(Asked only if you appended X to the previous
response. )

PROCEED (Y OR N)? YorN

STEP 3. Initializing the SYSGEN System Disk
Procedure;
. I the SYSGEN system disk will be a moving-head device, mount it.
. Use the DSKINT option to initialize the disk as a system disk. Refer to Summary Table 3-28 or Section
3.2 for more information.
STEP 4. Copying System Files to the SYSGEN Disk
Procedure:
Use the COPY option to copy RSTS/E system files to the SYSGEN system disk. Summary Table 3-29 con-

tains questions and appropriate responses for this use of COPY. For further information on the COPY
option, refer to Section 3.3,

Table 3-29
Summary of COPY Option
Question Possible Response
DD-MMM-YY? Current date or LINE FEED to accept the date
printed.
HH:MM? Current time or LINE FEED to accept the time printed.
TO WHICH DISK? DC, DF, DS, DK, DL, DM, DP, DR or DB
UNIT? 07- (asked for multi-unit controllers only)
0-3 for DL disks
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STEP 5. Correcting the System Code
Procedure:

a. Gather the RSTS/E Release Notes, the Software Dispatch, and any other published patches your system
requires.

b. Follow the instructions in the published patches for patching the system initialization code. Refer to
Section 3.4 for further information on the PATCH option. :

¢. I the instructions in the published patch direct you to rebootstrap the system, use the BOOT option
(deseribed in Section 3.11) 1o do so.

STEP 6. Specifying Hardware Controller Characteristics
Follow the procedure in this step if one or both of the following conditions are true:

® You are installing new hardware and need to ascertain the configuration. (Usually, DIGITAL Field
Service personnel do this,)

® At system installation, a DIGITAL Firld Service representative had to make software changes to the
hardware configuration, and these changes must also be applied to the system you are now generating.

Procedure:
Use the HARDWR option to check the hardware configuration. For new hardware, list the hardware con-
figuration and correct it if necessary. If you are regenerating an existing system, make any changes necessary

for this system. Summary Table 3-30 contains information on the HARDWR option and its suboptions. For
complete information, refer to Section 3.5.
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Table 3-30
Summary of HARDWR Option

Question Possible Responses
HARDWR SUBOPTION? LIST You can
DISABLE abbreviate
ENABLE the names to
CSR their first 2
VECTOR characters,
DM
RESET
EXIT (applies changes and returns to OPTION:)
CTRL/C (applies no changes and returns to OPTION:)
LIST Suboption;

The LIST suboption does not ask guestions,
DISABLE Suboption

CONTROLLER TO DISABLE?
ENABLE Suboption:

CONTROLLER TO ENABLE?
CSR Suboption:

CONTROLLER WITH NON-
STANDARD ADDRESS?

NEW CONTROLLER ADDRESS?

VECTOR Suboption:

CONTROLLER WITH NON-
STANDARD VECTOR?

NEW VECTOR ADDRESS?

DM Subaption:
DH for DMn (xxx)?

RESET Suboption:

The RESET suboption does not ask questions.
HERTZ Suboption:

NEW AC LINE HERTZ?
SWITCH Suboption:

SWITCH REGISTER?

Controller name. Type ? for a list of controller names.

Controller name: Type 7 fora list of controller names.

Controller name. Type ? for a list of controller names,

Type an even octal address greater than 160000. Type
RE to remove a nonstandard address.

Type CTRL/Z to return to HARDWR SUBOPTION?
without specifying & new address.

Controller name. Type ? for a list of controller names.

Type an even octal address from 0 to 776. Type RE
to remove a nonstandard vector. Type CTRL/Z to
return to HARDWR SUBOPTION? without specifying
a new vector.

Type the DH11 unit number. Press LINE FEED to
accept the current setting of xxx. Type CTRL/Z to
return to the HARDWR SUBOPTION? question.

Type 50 or 60.

Type ENABLE, DISABLE, or VOLATILE.
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STEP 7. Installing the SYSGEN System Monitor

Procedure;
4. Use the INSTALL option to install the monitor. Type SYSGEN in response to the question SIL? Refer
to Section 3.6 for further information on the INSTALL uption.
b. Follow the instructions in the RSTS/E Release Notes and published patches to patch the SYSGEN
monitor SIL.
STEP 8. Allocating Files for the SYSGEN System

Procedure:

Use the REFRESH option to allocate the necessary files. Summary Table 3-31 contains questions and
appropriate responses for this use of REFRESH. Refer to Section 3.7 lor further information on REFRESH.

Table 3-31
Summary of REFRESH Option
Question Possible Responses
DD-MMM-YY? Current date. Press the LINE FEED key to accept
the date printed.
HH:MM? Current time. Press the LINE FEED key to accept
the time printed.
DISK? DC, DF, DS, DK, DL, DM, DP, DR, or DB. Press the
LINE FEED key to REFRESH the system disk.
UNIT? 0-3 for DC and DL disks
0-7 for ull other disks
CLEAN? Y to ¢lean the disk.
N ar LINE FEED to omit the cleaning operation.
REFRESH SUBOPTION? LIST, CHANGE, FILE, or BADS. Type EXIT or

press the LINE FELD key to return to the
OPTION: prompt.

LIST Suboption:
The LIST suboption does not ask questions.
CHANGE Suboption:

filnam.ext CHANGES? Y or N. Type CTRL/Z to return to the REFRESH
SUBOPTION? query. Asked for the following
files, in order: SWAP.SYS, SWAP0O.SYS,
SWAPL.SYS, SWAP3.SYS, OVR.SYS, ERR.SYS,
BUFF.SYS, and CRASH.SYS. If you answer Y

to filnam.ext CHANGES? for any file, the
CHANGE suboption asks the DELETE?, SIZE?,
and BASE? questions for that file, After you have
answered the filnam.ext CHANGES? question for
each of the listed files, the suboption asks the
OTHER FILES? question,
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Summary of REFRESH Option

Question

Possible Responses

DELETE?

SIZE?

BASL?

OTHER FILES?

FILE Suboption:
FILE NAME?
FILE EXISTS. DELETE IT?
SIZE?

BASE?

DELETABLE?

BADS Suboption:

BADS?

BLOCK NUMBER?

REALLY ADD LOGICAL BLOCK
nn TO BADB.SYS?

Y or N. (Asked only if the file exists.) Type
CTRL/Z to return to filnam.ext CHANGES? for
the current file.

A decimal number of blocks. For the SYSGEN
systent, the size of SWAP.SYS must he at least
208 blocks for a 48K word system and 224 hlocks
for all other systens, Type CTRL/Z 10 returmn

to filnum.ext CHANGES? for the current file.

The decimal number o the logical block a1 which
vou prefer wo stait the file. Type OLD oy the
LINE PEED key 1o retain the file at its current
starting location, Type 0o place the file at the
First availuble space. Type CTRL/Z to return 1o
the filaniext CHANGES? question for the
current lile.

Type «filename and extension to change another
file in account [0, 1]. The subvption then asks
the DELETE?, SIZE, and BASE? questiuns. Type
N or LINF FEED (o omit changes ti other files.

Filenume and extension

Y or N Type CTRL/Z 1o return 1o the
FILE NAME? question,

A decimal number of blocks. Type CTRL/Z to
retumn to the FILE NAME? question,

The decimal number of the logical block at
which you prefer to start the file. Type OLD or
the LINE FEED key 1o retain the file at its

current starting locution. Type 0to place the

file at the first available space. Type CTRL/Z
to return to the FILE NAME? question.

Y or N. Press the LINE FEED key for no
change. Type CTRL/Z to retitrn to the
FILE NAME? question.

Type LIST for a list of bad blocks in the bad
block file. Type ADD to add bad blocks to
the bad block file. Type EXIT or the LINE
FEED key to return to the REFRESH
SUBOPTION? query.

(Asked only if you answered ADD to the
BADS? query.) Type alogical bluck number (in
decimal) between | and the disk size minus 1.

YorN
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STEP 9. Setting Defaults for the SYSGEN System

Procedure:

Use the DEFAULT option to set defaults. Summary Table 3-32 contains the questions and appropriate
responses for this use of the DEFAULT option. Refer to Section 3.8 for further information on the

DEFAULT option.

Table 3-32
Summary of DEFAULT Option
Question Possible Responses
JOB MAX OR SWAP MAX CHANGES? Y
NEW JOIs MAX? 2

NEW SWAP MAX?

RUN-TIME SYSTEM?

ERROR MESSAGE FILE?

INSTALLATION NAME?

ANY MEMORY ALLOCATION CHANGES?
TABLE SUBOPTION?

LIST, PARITY, und RESET Table Suboptions;
I'hese suboptions do not ask uny questions.
LOCK Tuble Suboption:
LOCK ADDRESS 1S?
UNLOCK Table Suboption:
UNLOCK ADDRESS 187
RTS Tible Subuption:
NEW RUN TIME SYSTEM ADDRESS 18?7
XBUF TABLE Suboption:

EXTENDED BUFFER SPACE ADDRESS
RANGE IS?

CRASH DUMP?

MAGTAPE LABELLING DEFAULT?
PREFERRED CLOCK?

DATE FORMAT?

TIME FORMAT?

POWER FAIL DT TAY?

26 for a 48K word system
28 for all other systems

RT11

ERR

1-14 printable characters including spaces
Y urN

LIST, PARITY, RESET, LOCK, UNLOCK, RTS. XBUF

Type EXIT vr the LINE FLEED key to proceed to the CRASH
DUMP? question.

An uddress typed in response to any of the following questions cun
be expressed cither asan absolute octal address or as a decimil
integer followed by the letter K. To name 4 range of addresscs,
type two addresses in the specified format, sepurated by n hyphen
Legul addresses ure, for example, 00577777, 21K, 001 30000-
00137777, and 1BK-23K.

Address or range of addresses

Address or runge of addresses

Starting address

Address or range of addresses

YorN

DOS

PorlL

ALPHABETIC or NUMERIC
AM/PM or 24-HOUR

1 to 300
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STEP 10. Specifying Device Unit Characteristics for the SYSGEN System

Procedure:

Use the SET option to specify characteristics. Summary Table 3-33 contains the questions and possible
responses for the SET option. Refer to Section 3.9 for further information on SET,

Table 3-33
Summary of SET Option
Question Possible Responses
SET SUBOPTION? LIST. MODEM, LOCAL, LP, DISABLE, ENABLE,

PRIV, UNPRIV. Type EXIT or the LINE FEED key
to return 1o the OPTION: prompt.

LIST Subuvprion:

DEVICE? Type widewice name; device name and unit number;
device nunie and two unil numbers for a range vl
devdces (tar example, KBI1-6): or press the LINE
FLED key 1o lis1 all devices

MODEM and LOCAL Suboptions.

KB? Type a decimal number between 0 and the highest
numbered keybourd or a range of decimial keyboard
numbers.

LP Suboption:

UNIT? Decinial unit number. Not asked if only one is
present.

TYPE (xx)? LP. LV, LS, or LAI80O. Press LINE FEED to accepr the

sefting in parentheses. Press RETURN 1o print the
characteristics associsted with LP, LV, LS, and LATS0.

WIDTH (n)? Type wdecimal number between | and 254 or
press the LINE FEED key to accept the setting
in parentheses. Common widths are 80 and 132

chiracters.
LOWER CASE (x)? Y 'or N. Press LINE FEED 1o sccept the setting in
purentlieses.
ENABLE and DISABLE Suboptions:
DEVICE? Type a device name or a device name followed by

unit number. For ENABLE subuoption only. type
ALL 10 enable al) devices.

LINIT? Type a unit number in decimal or two unit
numbers separated by a hyphen. Type ALL 1o
enable or disable ull units of a device. This guestion
is not asked if you specify a unit number in
respunse 1 the previous question.

PRIV and UNPRIV Suboptions:

DEVICE? Type adevice nanie or device name followed by unit
nuinbern For the UNPRIV suboption only, type ALL
1o Lree qecess toall devices.

UINIT? Type o umt number in decimul or two unit numbers
separated by a hyphen. Type ALL 1o restrict or
I'fee aecess 1o all woits of the device.
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CHAPTER 4
GENERATING THE TARGET SYSTEM

After tailoring the SYSGEN system, your next step in the system generation procedure is generating the target system.
The generation of the target system involves 1) running the program CREATE.SAV, 2) answering the system configura-
tion questions, 3) running the progiam SYSBAT.SAV, and 4) shutting down the SYSGEN system.

The program CREATE.SAV includes a batch stream that copies several files to the SYSGEN disk. These files are used
in generating the RSTS/E monitor and BASIC-PLUS run-time system. After copying the files, CREATE.SAV chains to
the SYSGEN program, which asks the configuration questions.

Your answers to the configuration questions establish the hardware devices and optional software elements that the
target system will support.

After answering the configuration questions, run the SYSBAT.SAV program. SYSBAT.SAV runs a batch file
containing commands that cause the assembling of the monitor terminal drivers and system tables and the linking of
the target system monitor and BASIC-PLUS run-time system. When the execution of SYSBAT.SAV is complete,
shut down the SYSGEN system and proceed to Chapter 5 to tailor the target system.

NOTE
All filename extensions in this chapter are .SAV, if
not explicitly stated.

4.1 RUNNING THE PROGRAM CREATE.SAV
The program CREATE.SAYV includes a batch stream that 1) enables logins and 2) copies the files needed for target

system generation to the SYSGEN disk. CREATE.SAV then chains to the SYSGEN program, which asks the configura-
tion questions.

If your distribution medium is disk cartridge, logically mount it before running CREATE.SAV. Ensure that the disk
drive is write protected. Use a command of the following form:

MOUNT dev:SYSGNF/RO

Replace dev in the example with the device name (DK, DL, or DM) and unit number of the distribution disk. The /RO
switch mounts the disk for read access only to prevent accidental destruction of data on the disk.

Start the execution of CREATE.SAV by typing the following command:

.R dev:CREATE.SAV

Replace dev in the command with the device name and unit number of the distribution medium. The program first
enables logins for the SYSGEN system. Second, it copies the LOGIN.SAV program from the distribution medium to
the SYSGEN disk. Third, it logs in on a pseudo keyboard under account [1,2] and uses PIP to copy the following files
to the SYSGEN disk from the distribution medium:
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LOGOUT
PIP
UTILTY
MACRO
CREF
LINK
SILUS
HOOK
SYSGEN
SYSBAT
ONLPAT
ERR.STB

The programs LOGIN, LOGOUT, PIP, and UTILTY are special versions of system programs that run under the RT11
run-time system and are necessary for system generation. Note that they do not necessarily accept the same com-
mands as the BASIC-PLUS LOGIN, LOGOUT, PIP, and UTILTY programs.

The files MACRO, CREF, LINK, SILUS, HOOK, and ERR.STB are used later in the actual generation of the RSTS/E
monitor and BASIC-PLUS run-time system. MACRO assembles TBL, TTDINT, and TTDVR, which are the system
table and terminal service modules. All other system modules are assembled at DIGITAL before they are shipped.
CREF generates the cross reference table that appears at the end of each assembly listing. LINK links modules of
both the RSTS/E monitor and the BASIC-PLUS run-time system. SILUS creates correctly formatted Save Image
Library files. HOOK makes the disk or tape that is output from the system generation process capable of being boot-
strapped. ERR.STB defines the error symbols for the monitor and run-time system links. ONLPAT allows installa-
tion and verification of patches to RSTS/E object code.

The SYSGEN program asks the configuration questions.

SYSBAT is the program which, later in the generation process, interprets a batch file containing commands that run
the preceding programs in order to generate the monitor and/or BASIC-PLUS run-time system.

CREATE.SAV generates a log file, named CREATE.LOG, on the system disk under the logged in account (normally

[1,2]). In addition, it prints all the pseudo keyboard input and output on the console terminal (KBO:), indented
two spaces from the left margin.

After CREATE.SAV copies all the necessary files, it logically dismounts the distribution disk (if the distribution
medium is disk) and chains to the SYSGEN program.

4.2 ANSWERING THE CONFIGURATION QUESTIONS

The SYSGEN program automatically answers the configuration questions by printing a response (RES) in one of the
three forms shown in Table 4-1.

Table 4-1
Automatic Answer Formats
Answer Reason
*RES* The program has ascertained that RES is
the correct response.
#RES# The program assumes that RES is the

correct response.

## The program does not know and cannot
guess the correct response.
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To accept the automatic answer, press the LINE FEED key. To override the automatic answer, type a response followed
by the RETURN key. To obtain an explanatory form of the question, press only the RETURN key. If you need to
return to an earlier question, press the ESC key (shown as ALT MODE on some terminals). Table 4-2 summarizes the
possible responses to a configuration question.

Table 4-2
Possible Responses to Configuration Questions
Response Meaning
<string> <string> is the desired answer.
RETURN key Print the long, explanatory form of the question.
LINE FEED key Accept the automatic answer for the question,

Not valid if the automatic answer is #77#.

ESC key Return to the preceding question or to the first
question in this sequence.

By using the ESC key, you can return to the previous question or to an earlier question in the current sequence. For
example, pressing ESC in response to the RK05’S question returns you to the previous question, RS03/RS04’S. Within
a sequence of questions, ESC causes a return to the first question in the sequence. As an example, pressing ESC in
response to the DATASET SUPPORT FOR DHI1’S question backs up to the DH11’S question. You cannot back up
beyond certain configuration questions, which delimit sections of the configuration dialogue. These questions are as
follows:

KL11,LCi1,DL1IA,DL1IB’S?
RC11/RS64’S?
TU16/TE16/TE45°S?

RXO01°S?

MAXIMUM JOBS?

FPP?

If you press ESC in response to any of the listed questions, the SYSGEN program reprints the question.

The SYSGEN program uses the responses to the configuration questions to create a batch file, SYSGEN.CTL. If you
are generating a monitor, the file CONFIG.MAC is also created. CONFIG MAC defines assembly parameters for the
target monitor. The SYSBAT program uses the SYSGEN.CTL file to perform the requested generation. The remainder
of this section describes the configuration questions in detail.

4.2.1 Preliminary Considerations

The system can print the configuration questions in either a short form or a long form. The short form questions are
merely a brief prompt. The long form questions include helpful information. If you specify the short form questions,
you can request the long form for any question by pressing the RETURN key in response to the short form prompt.

You can generate RSTS/E for the computer on which you are working or for another computer. If you specify that you
are generating RSTS/E for another computer, the SYSGEN program prints #?74# for all hardware automatic answers
because it cannot perform hardware checks to ascertain the answers.

You must specify the distribution medium on which you received the RSTS/E kit. The automatic answer to the
DISTRIBUTION MEDIUM question is #?7#. Answer by typing the device name of the distribution medium (MM,
MT, DK, DL, or DM). Remember that the device names MM and MT are not ¢quivalent on the SYSGEN system. If the

system generation files are on the current system disk (e.g., if you are generating RSTS/E on-line), type SY to specify
the system disk.
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The generated system can be output to the SYSGEN disk, another disk, magtape, or DECtape. DIGITAL recommends
that the SYSGEN disk be the output medium only if that disk is a DM, DP, DR, or DB type disk. If the output
medium is an RK05, RLO1, or smaller disk, the generated system should be output to a new disk or to a tape. Only the
system initialization code, error message file, generated monitor SIL file, and generated run-time system file are writ-
ten on an output disk to avoid cluttering the disk. An output DECtape receives the four system files above and the

file CONFIG.MAC. An output magtape receives the four system files, all load maps, and the listing files. The auto-
matic answer to the OUTPUT MEDIUM question is SY if the SYSGEN disk is large. Otherwise, the automatic answer
is the same as the specified distribution medium.

NOTE
The SYSGEN system supports four RKOS drives and
only two of each other disk type. If you plan to use
a disk unit (not an RKOS) other than 0 or 1 for the
targ€t system disk, you must use an intermediate
medium (such as magtape) for output of the target
system. You can later (as described in Chapter 5) copy
the target system files to the final disk.

If you specify a disk as the output medium, the SYSGEN program prints the PACK ID question. Type the pack ID
you specified when you initialized the output disk.

The system generation process places many files on the SYSGEN disk. If you need to conserve space on this disk,
these files can be deleted after they are used. To delete the system generation files, answer YES to the DELETE
FILES question. To retain the files, answer NO. On small disks (e.g., RF11), the system generation process will not
complete unless you delete the files.

System generation creates load maps and (during RSTS/E monitor generation) assembly listing files. These files are
unique for each system and contain valuable information for system documentation and maintenance. If a line printer
is available during system generation, answer YES to the LP FOR SYSGEN question. The load maps will be printed
automatically and you can request (in response to a later question) the printing of the assembly listings. If you
answer NO to this question, none of the load maps or listings can be printed during system generation. If the answer
to DELETE FILES is YES, but a line printer is not available, the load maps are not deleted from the SYSGEN disk.

The SYSGEN program allows you to generate an entire RSTS/E system, including monitor and BASIC-PLUS run-
time system; only a monitor; or only the BASIC-PLUS run-time system. In addition, you can name both the RSTS/E
monitor SIL and the BASIC-PLUS run-time system with any name you prefer. The name must be one to six alpha-
numeric characters. The default names for the RSTS/E monitor SIL and BASIC-PLUS run-time system are RSTS and
BASIC, respectively. If you generate additional RSTS/E monitors or BASIC-PLUS run-time systems later, remember
to assign different names to the new files.

4.2.2 Patching Monitor and BASIC-PLUS Code
The RSTS/E system contains a program, ONLPAT, which you can use to perform patches to system object code, or

object code in programs you have created. The functions of ONLPAT are described in the RSTS/E System
Manager’s Guide.

The SYSGEN program allows you to include patching with ONLPAT. There is one set of queries for monitor patch-
ing and one set of queries for BASIC-PLUS Run-Time System patching. If you include either, the SYSBAT program
will provide messages telling you when to mount the device on which your patch files reside.

4.2.2.1 Transferring RT11.RTS and PIPSAYV Files — If you want to transfer the RT11 Run-Time System, its utilities,

and the PIP.SAV program to your target system, you may do so by typing YES in response to the SAVE RT11.RTS
AND PIP.SAV? query.
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If your target system and SYSGEN disk are the same, these files are automatically transferred. If you want to use
optional software (see Section 6.3 and 6.4), and you are placing your target system on a disk other than your
SYSGEN system, you must answer YES to this question.

4.2.3 Terminal Devices and Software
A RSTS/E system can handle a maximum of 128 terminals. An installation can have any combination of local and
remote line interfaces as long as the total number of terminal lines and pseudo keyboards does not exceed 128.

RSTS/E assigns to each terminal a keyboard number ranging from O to 127. The system assigns keyboard number 0 to
the console terminal and refers to the console terminal by the device designator KBO:. The type of line interface that
connects a terminal (other than the console terminal) to the system establishes its keyboard number. The keyboard
number associated with each line is important because you must use it as a basis for specifying the terminal speeds

allowed on each of the variable speed lines on the system. (See the description of the TTYSET.SPD file in the
RSTS/E System Manager’s Guide.)

RSTS/E assigns keyboard numbers in the following order: the system console terminal; all KL11, LCi1, DL11A, and
DLI11B lines; DC11 (remote dial); DL11C and DL 11D lines; DL11E (remote dial); PK (pseudo keyboards); DJ11 lines;
and DHI11 and DZ11 lines in increasing order of unit number and ircreasing order of configured lines within each unit.

4.2.3.1 Terminal Interfaces — The answers to the configuration questions concerning the number of each type of
terminal interface must accurately reflect the hardware configuration. For example, DL11C and DL11D interfaces

are similar in construction and operation to the DL11A and DL11B interfaces. However, the interfaces have different
ranges of UNIBUS addresses. Because of this similarity, new installations often have problems with improper configura-
tion of the terminal interfaces. You should rely on the automatic answers to verify the terminal interface configuration.

SYSGEN requests the number of lines to enable for each DJ11, DH11, and DZ11 multiplexer unit on the system. Each
DJ11 or DH11 muitiplexer unit includes 16 lines. Each DZ11 multiplexer unit includes 8 lines. You need not enable
every line ona DJ11, DHI1, or DZ11. Therefore, RSTS/E can be configured for fewer than the maximum number of
lines physically present on each multiplexer unit. Enable fewer than the maximum number of lines for a multiplexer

unit when you need to conserve memory or when enabling all the lines would exceed the limit of 128 lines. For example,
if four DH11 and four DJ1! units are present, you can enable at most 127 of the 128 possible lines (because of the con-
sole terminal, which is always on a single-line interface). If N lines (where N is less than 16) are enabled on a DH11 or
D]11, the lines numbered N through 15 on the unit are not enabled. Lines not enabled are not available for use and are
treated as nonexistent. Thus, if you enable five lines on a DZ11, lines O through 4 are operational and lines 5 through 7
on that DZ11 cannot be used unless the system is regenerated.

If possible enable all multiplexer lines during system generation so that you can later use currently unused lines without
regenerating the system. The configuration questions do not ask you to specify which enabled multiplexer lines are
actually to be used or which lines are to have modem control enabled (if modems are configured). The SET initialization
option allows you to temporarily enable or disable any keyboard line and to enable or disable modem control.

DHI11 and DZ11 multiplexers can support automatic answer data sets. A DM11-BB connects a DH11 to an automatic
answer data set. If your system includes one or more DH11 multiplexers and DM11-BB modem control multiplexers,
you can include support for automatic answer data sets on the DH1 1s. DZ11-A and DZ11-B unit include partial modem

control, but DZ11-C and DZ11-D units do not. If your system includes DZ11-A or DZ11-B units, you can include
support for automatic answer data sets on the DZ11s.

4.2.3.2 Pseudo Keyboards — You can configure as many as 127 pseudo keyboards into the system. At least one
pseudo keyboard is generated automatically into all systems. Each copy of the BATCH program requires one pseudo
keyboard to run user jobs. If you plan to run several copies of BATCH simultaneously, specify at least one pseudo
keyboard for each copy of BATCH. One additional pseudo keyboard is necessary for each application that will use
the pseudo keyboard features described in the RSTS/E Programming Manual.
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NOTE
RSTS/E permits a maximum total of 128 single line
interfaces, enabled multiplexer lines, and pseudo keyboards.
(The console keyboard is always enabled.) If you configure
more than 128 lines and pseudo keyboards, the SYSGEN
program prints a message after the pseudo keyboard
question and repeats all the terminal interface questions.

4.2.3.3 2741 Terminals — RSTS/E supports 2741 compatible terminals connected to DL11D, DL11E, and DC11
single line interfaces and to DH11 and DZ11 multiplexers. 2741 terminals normally use the RS232 EIA standard
connection; hence, they can be connected locally to the computer through null modems to any of the preceding
interfaces. They can also be connected through data sets or acoustic couplers for operation over telephone lines. You
can include 2741 support on any combination of single line interfaces (DL11D, DL11E, and DC11) and multiplexers
(DH11 and DZ11).

NOTE
To function properly on a RSTS/E system, a 2741-type
terminal must have the Transmit Interrupt feature, the
Receive Interrupt feature, and the ATTN (or BREAK) key.
These features allow the terminal to recognize a reverse
break signal from the computer, lock its keyboard, and
enter receive mode. Most companies usually provide these
as standard features but a few offer them as optional at
extra cost.

RSTS/E supports four code and keyboard arrangements for 2741 terminals: IBM Correspondence Code (CORR),
Extended Binary Coded Decimal (EBCD), Standard Binary Coded Decimal (SBCD), and Call 360 BASIC Code (C360).
The code and keyboard arrangements are described in the RSTS/E System User’s Guide. You must define the

code(s) your system should support so that the terminal service module can include them. You can specify any
combination of the four supported codes.

If you configure more than one code, the terminal service includes a facility that enables a user at a 2741 terminal to
change codes. The first code you name in response to the 2741 CODE(S)? question becomes the system default. For
example, if your system will support both Correspondence and EBCD 2741 terminals, but you prefer EBCD as the
default, type EBCD, CORR in response to the 2741 CODE(S)? question.

4.2.3.4 Multiple Terminal Service — The multiple terminal service option allows one BASIC-PLUS program to
interact simuitaneously with several terminals on one I/O channel. A BASIC-PLUS program can control several key-
boards by establishing a master keyboard on a single channel and by assigning various other keyboards as slave
terminals. To perform input or output, the program executes Record 1/O statements on that single channel. It uses
special software options to ascertain the keyboard being serviced. In addition, the system can automatically stall
program execution in the absence of keyboard input. The system can then make the program eligible to run when
keyboard input is pending from the master keyboard or from one of its slaves. Thus, a single program can interactively
service low volume keyboard input and output associated with several stations. This facility eliminates the need to run
separate copies of the same program at each terminal when several terminals must perform a similar function.

Multiple terminal service is explained in detail in the RSTS/E Programming Manual.

4.2.3.5 Echo Control — The echo control option allows a full duplex terminal to simulate block mode operation.
A program can define fixed-length fields for user input and accept input from only one field at a time. Echo control
also enables a program to define special characters for character deletion sequences within a field. Echo control is
useful for data entry and other applications in which the programmer needs to control the appearance of terminal
output. A complete description of the echo control facility is presented in the RSTS/E Programming Manual.
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4.2.4 Disk Devices

Disks in the RSTS/E system operate in either the public or private structure. The disk that contains the system
accounts and executable code of RSTS/E is called the system disk and is the first disk of the public structure. All
other disks in the system are referred to collectively as nonsystem disks.

A removable system disk is more practical on a RSTS/E system than a fixed system disk. A removable cartridge or
pack can be taken from the computer area when the system is not operating and kept in a safe place to reduce the
chances of inadvertent or malicious destruction. To provide the same level of security with a fixed platter disk, you
must copy the contents to a secondary medium each time you shut down the system.

If the system requires a large amount of public storage space, a single, large-capacity disk pack drive is preferable to
multiple RK05, RKOSF, RLO1, or RK06 DECpack disk drives. Each time a file is created within the public structure,
the system searches the directories of each public disk to ensure that a file of the same name does not already exist.
The use of multiple disks in the public structure increases the overhead required for such a search. You can use
private disks rather than public disks as a method of reducing overhead on systems with muitiple disk drives.

An RKOSF moving head fixed disk is basically two RKO0Ss with one set of read heads. It has twice the capacity of a
single RKO5, and provides increased capability at lower cost than multiple RKO0Ss. Unit designations for each RKOSF are
an even-odd pair (e.g., 2 and 3, 4 and 5). You must initialize and format each half of the disk separately. An RKOSF

can be assigned unit designations of 0 and 1 and can be used as the system disk. However, DIGITAL recommends for

security purposes that the system disk be a removable cartridge. Therefore, you can most effectively use an RKOSF as
a nonsystern disk.

You can obtain optimum performance if the system is configured with a removable, moving head disk and a fixed head
disk. With such a configuration, the monitor can swap user jobs out of memory onto the faster fixed head disk. Disk
accessing operations on the moving head system device can then be confined to manipulating user files and directories
while the faster fixed head device takes on the burden of moving user jobs into and out of memory. In such a case, the

fixed head disk need not contain valuable system data. At the start of time sharing operations, you can install swapping
areas on the fixed head disk.

All moving head disk controllers except the RLO1 allow several drives to perform seek operations simultaneously.
Since the controller is not busy during seek operations, data transfers on one drive can overlap seeks in progress on
other drives. If more than one drive is on the same controller, you can configure an overlapped seek driver to accel-
erate processing for the disks on that controller. The overlapped seek drivers, however, require more memory than
the nonoverlapped seek drivers. The overlapped seek drivers provide advantages in throughput that normally out-
weigh the disadvantages of the additional memory required. Therefore, DIGITAL recommends the overlapped seek
drivers for all systems with more than one disk drive on a single controller. The only exception to this recommen-
dation is a system with a single RKOSF disk and no RKOS5 disks. Because the RKOSF disk has only one set of read

heads for the even-odd unit pair, no overlapping can take place. You should configure the nonoverlapped seek
driver for such a disk system.

4.2.5 Peripheral Devices

The use of peripheral devices on the RSTS/E system reduces the burden of storage requirements on the disks and
provides convenient media for file archives. You can store infrequently used program and data files on magnetic tape
(DECtape or magtape), paper tape, and diskette. You can access the files readily when necessary. The paper tape
reader and card reader provide convenient methods of input. You can improve the production of hard copy output on
the RSTS/E system by using multiple line printers with different characteristics.

If the RSTS/E system has a card reader, configure one of the four following card codes: ANSI standard, DEC029,

DEC026, or IBM 1401. Refer to the Appendix of the RSTS/E Programming Manual for these card codes. The
default card code is ANSI.
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4.2.6 DECnet/E Network Support

DECnet/E is the DIGITAL network package for RSTS/E. DECnet/E allows user jobs to communicate with other
DECnet systems in the network. The DECnet/E documentation describes in detail the concepts and capabilities

of DECnet/E. The RSTS/E Programming Manual describes local communications. DECnet/E software is not included
in the standard RSTS/E distribution kit but is licensed as a separate product. If your system includes DECnet/E, you
must respond Y to the DECNET NETWORK SUPPORT query, then specify the medium on which you received the
DECnet/E kit after the DECNET DISTRIBUTION MEDIUM? query.

For network operation, the system must include at least one DMC11 interprocessor link. RSTS/E supports up to 16
DMCl 1s.

Messages printed during SYSBAT processing tell you when to mount the medium containing the DECnet/E

software.

4.2.7 RSTS/2780 Package

The 2780 package on RSTS/E allows users to communicate with other computers that have the 2780 Data Terminal
package. The RSTS/2780 User’s Guide describes the features of the 2780 package. The RSTS/2780 software is not
included in the standard RSTS/E distribution kit, but is licensed as a separate product. Messages printed during system
generation tell you when to mount the tape or disk containing the RSTS/2780 software. The 2780 package requires
the KG11A communications arithmetic unit and a DP11, DUI1, or DUP11 synchronous line interface unit.

4.2.8 System Capacity and Optional Features

4.2.8.1 Maximum Number of Jobs — With sufficient hardware, RSTS/E can handle up to 63 simultaneous jobs. You
must specify a maximum number of jobs (the configured job maximum) at system generation time because this value
determines the size of several monitor tables. You can set a lower maximum (the default job maximum) later when you
set the system defaults. You cannot increase the configured job maximum without regenerating the RSTS/E monitor.

The maximum number of jobs that can be run efficiently depends on the memory space available and the number and
types of disks on the system. Memory space requirements are described in Appendix D. To calculate the effect of disk
devices, see Section 3.7.1.1, which describes swapping files.

4.2.8.2 Small Buffers — The RSTS/E system handles characters, data transfers, queued interjob messages, and file
processing requests by using intermediate memory storage, called small buffers. Small buffers are 16-word storage units
in the monitor part of memory. These buffers are a system resource. You must configure a sufficient number of them
at system generation time. If you do not configure enough small buffers, jobs can become stalled because too few small
buffers are available. Jobs must wait until enough buffers are freed by jobs currently claiming them.

The number of small buffers needed at any one time depends on the dynamic requirements of the jobs on the system.
The automatic answer printed by the configuration question is computed as 9 for each configured job plus 80. This

number is sufficient for most systems. Thus, for a typical 10-job system, you should configure 170 ((9 * 10) +80)
small buffers.

For planning purposes, consider the following guidelines. Each active terminal requires four or five small buffers for
normal input and output operations, and several more for echo control operations. Each job requires four small

buffers for descriptive information about the job. Therefore, a system running 10 jobs and using 8 terminals needs 72
to 80 small buffers.

Next, consider the types of processing done on a typical system. Each file opened by a job requires one small buffer.
If each of 10 jobs opens 2 disk files, RSTS/E needs 20 more small buffers. If all jobs open the maximum of 15 files

simultaneously, 150 small buffers are necessary. On a typical system, the 2-file situation is more likely, so 20 more
small buffers must be added for a running total of 92 to 100. ’
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RSTS/E also uses small buffers for certain transient operations. The system uses one small buffer for each disk transfer
queued by the monitor and one smali buffer for each job that is installed as a message receiver. Many system programs,
including QUEMAN, QUE, ERRCPY, BATCH, SPOOL, and OPSER, communicate through the send/receive system
function calls. These system function calls claim one small buffer for each message queued for a receiving job, Normally,
these operations use small buffers for short time periods (fractions of a second). A reasonable number of small buffers
to allocate for such operations on the 10-job, 8-terminal system is approximately 35 small buffers, bringing the total

to 127 to 135,

Unless the send/receive code can use extended buffer space (see Section 3.8.4.7), each pending message occupies small
buffer space. The number of messages that the system can hold in the small buffer pool depends on the size of the
messages and the speed with which the receiving job processes them. The following equation gives the number of small
buffers (N) needed to process a message.

N = length of message in bytes + 8 +

32 :

By substituting the correct value for the length of a message, performing the calculation, and rounding N up to the
next integer, you can compute the number of small buffers needed to process any message. By using the equation, you
can determine, for example, that a 512-byte message requires 18 small buffers. The size of the messages and the
amount of message processing on the system affect the availability of small buffers. If the system processes many
messages, you can improve system performance by allocating space to extended buffers.

Character-oriented output devices use small buffers to hold data awaiting output. These devices (line printer, terminal,
and paper tape punch) have buffer quotas. A buffer quota is the number of small buffers a device should obtain for
reasonable efficiency. The buffer quotas are 30 for a line printer, 10 for a terminal, and 6 for a paper tape punch. The
sample system thus needs an extra 30 small buffers for one line printer. The running total is now 157 to 165 small
buffers for an 8-terminal, 10-job system.

RSTS/E also uses small buffers for CCL commands and run-time systems. Each defined CCL command requires one
small buffer. Auxiliary run-time systems (not the system default) that you add to the system with the UTILTY
program also require one small buffer each. if the sample system has 10 CCL commands and 1 auxiliary run-time
system, add another 11 small buffers to make the total 168 to 176.

The total requirement for an 8-terminal, 10-job system is approximately 170 small buffers, allowing for idle terminals
and occasional system slowdown. Except for periods of heavy keyboard and message activity, enough free small buffers
will be available to maintain good system throughput.

You can monitor system performance by observing the number of free small buffers available, as reported by the
SYSTAT program. For good system performance, the number of free small buffers should never drop below 30.

4.2.8.3 System-Wide Logical Name Assignments — RSTS/E allows you to assign up to 50 logical names on a system-
wide basis. Any user can type a system-wide logical name to access the device and account it represents. Each logical
name assignment requires five words of monitor table space; therefore, you should not configure more logical
assignments than your system will use. Refer to the RSTS/E Programming Manual or the System Manager’s Guide
for further information on system-wide logical names.

4.2.8.4 Monitor Statistics Gathering Package — The optional Monitor Statistics Gathering Package includes tables

that record job, disk, and directory cache statistics. If you include the package, the code will be added to the
monitor SIL.
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4.2.8.5 File Processor Buffering — The optional file processor (FIP) buffering module accelerates file processing on
the RSTS/E system. The module reduces the number of accesses to disk by maintaining more than one disk directory
block in memory. FIP buffering is like cache memory operation in which faster access semi-conductor memory holds
frequently used code or data to avoid accesses to the slower access main memory. The FIP buffering process improves
the performance of system operations that involve accessing of disk directories because the related data are accessed
in memory that is used as a cache. The following are representative operations that involve directory accesses:

File OPEN and CLOSE operations
Updating an in-memory window of a file
Listing directories

Wild card file operations

Disk cleaning operations

Normally, FIP uses only one permanently allocated one-block buffer to store disk directory information. File processing
is often delayed because at any given time the directory block that the file processor needs is not in its buffer.

The FIP buffering code claims free buffers from the normal small buffer pool and stores additional directory blocks in
them. Frequently used information is thus kept in memory to avoid accesses to disk. If any of the buffers are required
for their standard uses, the FIP buffering module releases them to the system. You need not increase the number of
small buffers configured for other system operations when you include the FIP buffering module on the system.

You can enhance FIP buffering on the RSTS/E system by allocating additional memory for use by the FIP buffering
module. The XBUF suboption of DEFAULT (Section 3.8.4.7) allows you to reserve a fixed amount of memory as
extended buffer space. The FIP buffering module can use this space as a cache for disk directory blocks.

The module uses the available extended buffer space before it claims small buffers and does not use small buffers at

all if you allocate more than 8K words of extended buffer space. By placing frequently accessed directory blocks in a
special area of memory (the extended buffer pool), the FIP buffering module avoids disk accesses. This process prevents
degradation of performance on a heavily loaded system, when fast access to directory blocks is needed and user jobs
claim most of the small buffers.

With extended buffer space available, the FIP buffering module may increase the speed of an individual operation up
to ten times or not at all (if the operation accesses none of the reserved memory). The module slightly degrades the
performance of system operations that involve computing. Increased overhead in the monitor causes this degradation,
which can be as low as a fraction of 1% or as high as 12%. Generally, the central processor degradation increases in
direct proportion to the improvement in directory related operations.

RSTS/E allows you to control the FIP buffering facility with the ENABLE CACHE and DISABLE CACHE commands
in the UTILTY program. (Refer to the RSTS/E System Manager’s Guide for further information on the UTILTY
program.) Therefore, you can disable the module if system use will be heavily compute-bound. You can later

re-enable the module when speed of directory operations is needed. In general, however, the FIP buffering module
greatly improves system performance and its use is strongly recommended.

4.2.8.6 Resident Code — You can configure certain portions of the overlay code to be resident in memory rather than
to be stored on disk during time sharing. System performance improves if frequently used code is made resident. The
size of each potentially resident segment of code is listed in Appendix D.

The most important code in terms of system performance is the disk-handling code. This code includes the following:
1) the system routines for disk file creation; 2) OPEN and CLOSE routines; 3) routines for processing the RUN
command; 4) general routines for opening other devices, deassigning devices, fetching error messages, and looking up
files by name; and 5) routines needed for logout. Because disk handling code is so frequently used, DIGITAL recom-
mends that you configure it as resident if at all possible. '
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The send/receive code provides interjob communications for such programs as OPSER, QUEMAN, BATCH, and
RJ2780. If your system applications require frequent interjob communication, resident send/receive code improves
system performance.

The simple SYS call code is used whenever a program executes a SYS call to the file processor (SYS code 6). These
SYS calls are often used in DIGITAL-supplied system library programs. If your system has more than 64K words of
memory and frequently uses file processor SYS calls, you should make the SYS call dispatch code resident.

The file delete and rename code deletes and renames RSTS/E files. If your system is quite large or your applications
require an inordinate number of file delete and rename operations, you may prefer to make the code resident.

The login, attach, and attribute code logs in and attaches jobs and performs file attribute read/write operations for
systems that use the optional FCS/RMS-11 software. If your system is large or runs many programs that use
FCS/RMS-11 files, you may prefer to make this code resident.

The directory listing code gathers information about disk directories, performs wildcard disk file lookups, and manip-
ulates file identification blocks for certain files. This code is small, but it is less important than most of the other
potentially resident code. '

4.2.9 BASIC-PLUS Run-Time System Considerations

Several optional features are available for the BASIC-PLUS run-time system. These features include mathematical
functions, the Print Using facility, matrix manipulation, and string arithmetic.

4.2.9.1 Floating Point Precision and Scaled Arithmetic — You can select either single-precision (2-word) or double-

precision (4-word) floating point format as the type of numeric format to be used on the system, These floating point
formats are described in Appendix E.1 of the BASIC-PLUS Language Manual.

Your answers to the FPP, FIS, MATH PRECISION, and FUNCTIONS questions establish which mathematical software

package the SYSGEN program selects from the ten standard packages included in the RSTS/E distribution kit.
Table 4-3 describes the 2-word math packages.

Table 4-3
Two-Word Math Packages
Math Package Description
MA2, XL.2, XT?2 Without FIS or FPP; with extended functions
MA2 Without FIS or FPP; without extended functions
MA2I, XL2I, XT21 11/40 compatible FIS; with extended functions
MA2I 11/40 compatible FIS; without extended functions
MA2F, XL2F, XT2F 11/45 compatible FPP; with extended functions
MA2F 11/45 compatible FPP; without extended functions
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Table 4-4 describes the 4-word math packages.

Table 4-4
Four-Word Math Packages
Math Package Description
MA4, X1L4, XT4 Without FIS or FPP; with extended functions
MA4 Without FIS or FPP; without extended functions
MA4F, XLAF, XT4F 11/45 compatible FPP; with extended functions
MA4F 11/45 compatible FPP; without extended functions

The most critical difference among packages is the implementation of floating point operations. The PDP-11/45
compatible Floating Point Processor (FPP) provides both 2-word and 4-word floating instructions in hardware.

The PDP-11/40 compatible Floating Instruction Set (FIS) does not provide 4-word floating point instructions in
hardware. Therefore, on PDP-11/40 computers with or without FIS, RSTS/E must use the slower software packages
(XL4, XT4 or MA4) to perform 4-word floating point operations.

On PDP-11 computers without FPP hardware, the size of a BASIC-PLUS run-time system that includes the 4-word
floating point software may exceed the maximum of 16K words. To avoid exceeding the limit, you must omit some
optional features when you configure BASIC-PLUS. Choose features from Table D-2 of Appendix D so that the total
size of the BASIC-PLUS run-time system is at most 16383 words.

The scaled arithmetic feature is standard only on systems with 4-word floating point format. Scaled arithmetic is
described in the BASIC-PLUS Language Manual and the SCALE command is described in the RSTS/E System
User’s Guide. Scaled arithmetic helps users to avoid problems such as loss of precision normally associated with

floating point calculations. The feature is useful for calculating sums that cannot be manipulated easily as integer
quantities.

4.2.9.2 Mathematical Functions — You can reduce the size of the BASIC-PLUS language code by omitting the mathe-
matical functions SIN, COS, TAN, ATN, SQR, EXP, LOG, and LOG10. These functions are described in the BASIC-
PLUS Language Manual. Some installations may need only one part of the math functions (e.g., the logarithmic
functions) and may prefer to delete the other part (i.e., the trigonometric functions) in favor of another option.

(The polynomial calculation portion of the math functions is present if either or both of the trigonometric or
logarithmic functions are included.)

4.2.9.3 Print Using Option — The PRINT USING optional feature allows BASIC-PLUS programs to perform special

formatting of output as described in the BASIC-PLUS Language Manual. You can reduce the size of BASIC-PLUS
by omitting this option.

4.2.9.4 Matrix Manipulation — BASIC-PLUS can operate on an entire matrix using single statements called MAT
statements as described in the BASIC-PLUS Language Manual. You must configure this optional feature if you
want to include the matrix manipulation (MAT statement) capability.

4.2.9.5 String Arithmetic — BASIC-PLUS can, at your option, include the special string arithmetic functions SUMS$,
DIF$, PRODS, QUOS, PLACES, and COMP%. These functions perform arithmetic operations on strings of numerics,
minus signs and decimal points, with an accuracy of up to 56 digits. The string arithmetic functions, although slow to
execute, are useful for applications such as monetary conversions, which can involve numbers that require a high degree

of precision. Refer to the BASIC-PLUS Language Manual for complete information on the string arithmetic
functions.
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4.3 RUNNING THE SYSBAT PROGRAM

After you answer the final configuration question, the SYSGEN program completes the building of the configuration
file (CONFIG.MAC) and the batch control file (SYSGEN.CTL). The program then prints a message instructing you to
edit the files (if desired) and start the batch process. If editing is necessary, use the program EDIT.SAV, which is on the
distribution tape or disk.

Type R SYSBAT in response to the dot (.) prompt character to start the batch process. The batch process executes com-
mands in the batch control file to generate the RSTS/E monitor Save Image Library (SIL) and the BASIC-PLUS run-time
system. Normally, logins have been enabled by CREATE.SAV. If CREATE.SAV has not been run since the system was
last started, the batch process fails to log in and aborts. You should run the UTILTY program and issue the LOGINS
command before restarting the batch process.

The batch process performs input and output to a pseudo keyboard, and prints all pseudo keyboard input and output
at the console terminal, two spaces indented. As it executes, the batch process may request that you mount the
distribution medium, ready a line printer (if you requested assembly listings), and mount the output medium for the
target system. The following is an example of a batch process request.

MOUNT AP-2773F-BC ON A MAGTAFE DRIVE
WITH NO *WRITE RING® AND SET TO "ON LINE®

Mount MMI"SYSHEMF"-write locked
Unit 7 O

In response to the UNIT? question, type the unit number on which you have mounted the tape.

The batch stream begins by attempting to delete the assembly listing files and other system generation files from
previous system generations. If you have never generated a system on the current disk or if you have already deleted the
listing files, the batch process cannot find the files. If so, the following appears in the console print-out:

ROFIF.SAY
KTRL cOBJs TTRINT ORIy TTOVR ORI/ DE

PCan’'t Firnd file or account — file TRL LOBY ~ cormbtirmuirs
PCan’t find file or account - file TTHINT.ORJ ~ contirnuins
PCan’t find file or accournt - file TTOVR J0RJ - contirosing
KTEL LOST e TTOINT LTy TTOVR.LST/0E

PCan’t fird file or account - file TRL LT = cormtiruins
Pan’t Finmd file or asccount ~ File TTROINT.LST ~ cormtirvging

Can’t find file or account - File TTOVR LST ~ corcbiruins
XRETS ¢ HAVs TERSAVIEMT  SAVFIF.SAV»OVR . SAV/DIE

PCan’t find file or account - file RETS  +H5AV ~ corbirmaing
PLan’t find file or account - file TER +BAV —~ contiruirs
PLan’t find file or account ~ file EMT +5AV - contirnuing
PCan’t Find file or account —- file FIF +8AV - cortirugins

PCan’t find file or account - file QUR +SAV ~ corntinuins
XRSTS «MAF y TER « MAF yEMT s MAF y FIF « MAF » QUR « MAF /1IE

PCan’t Find file or sccount ~ file RETS JMAP ~ contirnging
Phan’t find file or account - file TER +MAF - contirming
PCan’t find file or account — File EMT +MAF — continuing
PCan’t Timd file or account - file FIF +MAF ~ corntirugins
Pan’t find file or account - file OVUR +MAF ~ contiroging
XRETS . STRy TER STRyEMT JSTRyFIFSTRyOVR.ESTR/DE

hant fird File or account ~ File RSTS  »89TR - contirring
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PCan’t find file or asccount - file TER +STR ~ corbinuins
Can’t find file or account -~ file EMT +8TR - comtirmging
?Can’t find file or account - file FIF +STR ~ continuing

?Can’t fimd file or account -~ file OVUR +STR - contimaing
XNSF . S5AVyRJ2780 . 8AV/DE
PCam’t findg file or account - file NSF +BAV - contirnuins
PCan’t Fimd file or account — file RJ2780,54AV - continuing
XNSF « MAFYyRJI2780 . MAF /LIE

PCan’t find file or account ~ file NSF +MAF - cormtirngirs
PCan‘t find file or account ~ file RJ2Z780.MAF - continuing
ANSFSTRyRIZ2780,.8TR/DE

PCarm’‘t find file or account - file NSF fSTR ~ continuing
PCan’t Find file or account — file RJ2780,8TE ~- contiruing
X0

These error messages do not mezn that errors have occurred in the system generation procedure. They simply indicate
that the files from a previous system generation cannot be found and, therefore, cannot be deleted. The following
errors may appear for the same reason when SYSBAT starts linking the BASIC-PLUS run-time system.

R FIF.S5AV

KRASTIC.SAVyRASIC.STRB/I

Can’t Pind file or account -~ file BASIC .SAV - continuing
PCan’t find file or account - file BASIC +STE - continuing
x"C

If any other error messages appear in the batch print-out, the system generation process may be in error. Refer to
Appendix B.3 for a description of batch process error messages.

When the execution of the batch stream is complete, SYSBAT prints an informative message and returns to the dot (.)
prompt character.

4.4 SHUTTING DOWN THE SYSGEN SYSTEM

When the batch process completes execution and returns to the dot (.) prompt character, shut down the SYSGEN
system.

To shut down the SYSGEN system, run the UTILTY program and issue the NO LOGINS and SHUTUP commands.
(If you mounted any disks that the batch process did not logically dismount, issue the DISMOUNT command before
issuing the SHUTUP command). The following example illustrates the procedure.

K _UTILTY
XNO LOGINS
*¥SHUTUF

The UTILTY program disables logins and shuts down the SYSGEN system. The shutdown procedure automatically
loads into memory and bootstraps the RSTS/E system initialization code from the SYSGEN disk. Remove the distri-
bution medium and store it in a safe place. After the system initialization code prints its identifying message and the
OPTION: prompt, you can proceed to Chapter 5 to tailor the target RSTS/E system. '
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NOTE

After the SYSGEN system has been shut down, you may
wish to restart it to correct errors that occur in the SYSBAT
listing. To return to the configuration dialogue follow these
steps:

1.

Reboot the system.
Run the START option again. The system will return
the message.

7CAN’T FIND FILE OR ACCOUNT

Run the UTILTY program by typing:

R UTILTY

*LOGINS
*CTRL/C

The system will return the prompt(.). Type R SYSGEN
in response to the prompt: the system will return to
the configuration dialogue.
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4.5 SUMMARY OF PROCEDURES

This section summarizes the procedures you must follow to 1) run the CREATESAV program, 2) answer the configura-

tion questions, 3) run the SYSBAT.SAV program, and 4) shut down the SYSGEN system. Figure 4-1 illustrates the
flow of the procedures.

STEP 12
If distribution medium
is disk, logically
mount it Read-Only

/

STEP13

Run CREATE 1o copy
files and start
configuration questions

STEP 14

Answer
configuration guestions

|

Run SYSBAT to

generate target monitor
and/or BASIC-PLUS
run-time system

STEP 15

STEP 16

Shut down
SYSGEN system

Figure 4-1 Summary of Batch and Configuration Procedures
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STEP 12. Mounting the Distribution Disk

Procedure:

If your distribution medium is RK0S, RLO1, RK06, or RK07 disk cartridge, mount it on a free unit and
ensure that it is write-locked. Type the following command to logically mount the disk:

MOUNT dev:SYSGNF/RO

Replace dev: in the command with the device name and unit number an which the distribution disk cartridge
is physically mounted.

STEP 13. Running the CREATE.SAV Program
Procedure:

Run the CREATE.SAV program, which includes a batch stream that transfers the SYSGEN program and
several other programs to the system disk. Type the following command:

R dev:CREATE.SAV

Substitute the name of the distribution medium (MM, MT, DK, DL, or DM) and the unit number on which
it is mounted for dev.

STEP 14. Answering the Configuration Questions
Procedure:

The SYSGEN program automatically answers the configuration questions by printing a response in one
of the three forms in Table 4-5.

Table 4-5
Automatic Answer Formats
Answer Reason
*RES* The program has ascertained that RES is the correct answer.
#RES# The program assumes that RES is the correct answer.
#1# The program does not know and cannot guess the correct answer,

Answer the configuration questions, referring to Sections 4.2 through 4.2.9.6 if necessary. Table 4-6 lists
the possible responses to the configuration questions. Table 4-7 summarizes the short form questions.
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LINE FEED key

Accept the automatic answer lor the question,
Not valid if the duromatic answer is £27%.

Table 4-6
Possible Responses to Configuration Questions
Response Meaning
<string= <string=> is the correct answer.
RETURN key Print the long, explanatory form of the question.

ESC key Retum to the preceding question or to the first
question in this sequence.
Table 4-7
Summary of Short Form Configuration Questions
Question Possible Responses Comments
FORM? S, L Answer 8 for short form or L for long form.
SAME SYSTEM? Y.N Answer Y if you are generating a system for the
current machine.
DISTRIBUTION MT, MM, DK, DL, DM, Specify the distribution medium type. If you are
MEDIUM? Sy regenerating on-line, specify SY to use system
generation files already on the system disk.
OUTPUT MEDIUM? DF,DK,DL,DM,DP,DR, | The SYSGEN system supports four RKOS drives
DB, MT, MM, DT, 8Y and only two of each other disk type. If you plan
to use a disk unit (not an RK03) other than 0 or |
for the target system disk, you must use an inter-
mediate medium (such as magtape) for output of
the target system. You can later (in steps 17 and 18)
copy the target system files to the final disk.
PACK ID? Pack 1D specified when

DELETE FILES?

LP FOR SYSGEN?

GENERATE MONITOR?

MONITOR NAME?

ASSEMBLY LISTINGS?

MONITOR PATCHING?
PATCH FILE MEDIUM?

output disk was initialized
Y.N

Y.N
Y. N
1 to 6 alphanumeric

characters

Y,N

Y,N

DF,DK, DL, DM, DB, DR,
MM, MT, DT, SY

Answer Y to delete SYSGEN system files from the
SYSGEN disk after use.

If the answer to this question is N and the answer to
DELETE FILES? is Y, the maps are not deleted.

If N, the next question is BASIC-PLUS RTS NAME?

The RSTS/E monitor SIL file has the extension
SIL. Do not type the name of a SIL that is already
on the target disk.

Asked only if the answer to LP FOR SYSGEN? is Y.

The automatic answer is Y if the answer to DELETE
FILES?isY.

If answer is NO, next three questions skipped.
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Table 4-7 (Cont.)
Summary of Short Form Configuration Questions
Question Possible Responses Comments
PACK ID? Pack ID of patch file Asked only when PATCH FILE MEDIUM is disk.
disk
PATCH FILE NAME? File specification Default is: SMONITR.CMD
SAVE RT11.RTS Y,N Asked only when target system is on disk different
AND PIP.SAV? from SYSGEN system,
GENERATE BASIC- Y.N If you answer N, the next questionis KL11, LEJ 1,

PLUS

BASIC-PLUS RTS8
NAME?

BASIC-PLUS
PATCHING?

PATCH FILE
MEDIUM?

PACK ID?

PATCH FILE NAME?

KLI1, LC11,DL11A,
DL11B'S?

DL11C, DL11D'S
DC11'8?
DLI1E'S?

DI11'S?

DJ11 UNIT xx
LINES ENABLED?

DHI11'S8?

DHI11 UNIT xx
LINES ENABLED?

DATASET SUPPORT
FOR DH11'8?

DZ11'8?

DZ11 UNIT xx
LINES ENABLED?

DATASET SUPPORT
FOR DZ11'S?

1 to 6 alphanumeric
characters

Y,N

DF,DK,DL,DM, DB, DR,

MM, MT, DT, §Y

Pack 1D of patch file
disk

File specification
1tol6

01031
01032
0to 3l

Oto 16
Oto 16

Otol6
Oto 16

Y,N
Otol6
OtoB

Y,N

DL11A, DL11B'S?

BASIC-PLUS run-time system file has the extension
.RTS. Do not type the name of a run-time system
that is already on the target disk.

If answer is NO, next three questions skipped.

Asked only when PATCH FILE MEDIUM is disk.

Default is: $BASIC.CMD,
Include the console terminal in your count.

After this question, SYSGEN returns to the KL11,
LC11, DLITA, DL11B’S? question if you have
configured any combination of DL11C, DL11D,
or DL11E interfaces that total more than 31.

If you answer 0, the next question is DH11'S?

SYSGEN repeats this question for each DJ11 unit
configured.

If you answer 0, the next question is DZ11°S?

SYSGEN repeats this question for each DH11 unit
configured.

If you answer 0, the next question is PSEUDO
KEYBOARDS?

SYSGEN repeats this question for each DZ11 unit
configured.

4-20




Generating the Target System

Table 4-7 (Cont.)
Summary of Short Form Configuration Questions
Question Possible Responses Comments

PSEUDO KEYBOARDS? I to 127 If you have configured more than 128 terminals
(including the console terminal and pseudo
keybourds), SYSGEN returns to the KL11, LC11,
DL11A, DL11B'S? question.

2741 SUPPORT? Y.N Asked only if you configured one or more DL11D,
DL11E,DC11, DH11, 0or DZ11 interfaces. If you
answer N, SYSGEN goes to the MULTI-TERMINAL
SERVICE? question,

SINGLE LINE 2741 Y,N Asked only if you configured DL11D, DLI1E, or

SUPPORT? DC11 interfaces.

2741 SUPPORT ON Y.N Asked only if you configured one or more DH11'S,

DH'S?

2741 SUPPORT ON Y.N Asked only if you configured one or more DZ11°S.

DZ'S?

2741 CODE(S)? CORR, EBCD, SBCD, Any combination of the four codes is legal.

C360

MULTI-TERMINAL Y,N

SERVICE?

ECHO CONTROL? Y.N

RCI1/RS64'S? Y.N

RF/RS11'S? Y,N

RS03/RS04'S? Oto8

RK05'S? Oto8 If the controller exists, the automatic answer is 8.
If the answer is 0 or 1, SYSGEN skips the next
question. Remember to count RKOSF disks as
two RKOS5 units.

OVERLAPPED SEEK? Y.N

RLO1'S Oto4

RK06/RK07'S Oto8 If the answer is 0 or |, SYSGEN skips the next
question.

OVERLAPPED SEEK? Y,N

RP0O2/RP03’S? Oto 8 If the controller exists, the automatic answer is 8.
If the answer is 0 or 1, SYSGEN skips the next
question.

OVERLAPPED SEEK? Y,N

RMO2/RM03'S 0to 8 If the answer is 0 or 1, SYSGEN skips the next
question.

OVERLAPPED SEEK? Y,N

RP0O4/RP0OS/RP06’S? Oto8 If you answer 0 or 1, SYSGEN skips the next question.
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Table 4-7 (Cont.)
Summary of Short Form Configuration Questions
Question Possible Responses Comments
OVERLAPPED SEEK? Y,N
TU16/TE16/TU45'S? Oto8 If the controller exists, the automatic answer is 8.
TUL0/TE10/TS03'S? D08 If the controller exists, the automatic answer is 8,
DECTAPES? 0t 8 If the controller exists, the automatic answer is 8.
PRINTERS? Oto8
RX01°S? Oto8 If the controller exists, the automatic answer is 8.
CRI1/CMI11 CARD Y,N
READER?
CD11 CARD READER? Y,N
CARD DECODE? 029, 026, 1401, ANSI SYSGEN skips this question if you answered N to
the two previous prompts,
P. T. READER? Y,N
P. T. PUNCH Y,N
DMC11°S? Dto8 If you answer 0, SYSGEN skips the next two
questions,
DECNET NETWORK Y,N If you answer N, SYSGEN skips the next two
SUPPORT? questions.

DECNET/E DISTRIBU-
TION MEDIUM?

DECNET/E PATCHING?
2780 SUPPORT?

2780 INTERFACE?

2780 DISTRIBUTION
MEDIUM?

MAXIMUM JOBS?
SMALL BUFFERS?

SYSTEM WIDE
LOGICALS?

MONITOR
STATISTICS?

FIP BUFFERING?

RESIDENT DISK
HANDLING?

RESIDENT SEND/
RECEIVE?

RESIDENT SIMPLE
SYS CALLS?

MT, MM, DK, DL, DM,
DT, SY

Y,N
Y,N

DP, DU, DUP

MT,MM,DK,DL, DM,
DT, SY

1to63
30 to 999

510 50

Y,N

Y‘N
Y.N

Y,N

Y.N

1f you answer N, SYSGEN skips the next two
questions.

The automatic answer is 9 times the configured job
maximum plus 80, but no more than 500.
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Table 4-7 (Cont.)
Summary of Short Form Configuration Questions
Question Possible Responses Comments
RESIDENT FILE Y,N
DELETE/RENAME?
RESIDENT LOGIN/ Y,N
ATTACH/ATTRIBUTE?
RESIDENT CATALOG/ Y.N
LOOKUP?
FPP? Y,N The remaining questions are asked only when you

are generating BASIC-PLUS. If you answer
Y, SYSGEN skips the next question.

FiIs? Y,N
MATH PRECISION? 2,4
LOG I'UNCTIONS? Y,N
TRIG FUNCTIONS? ¥Y,N
PRINT USING? Y.N
MATRICES? Y. N
STRING Y.N
ARITHMETIC?

STEP 15. Running the SYSBAT Program
Procedure:
a. Type the following command to start the execution of the batch process:
R SYSBAT
b. When the batch process asks you to mount a disk or tape, to enable a line printer, do so. Answer
its UNIT? query by typing the unit number on which you mounted the disk or tape or the unit number
of the line printer you enabled. If the SYSGEN system is running, only line printer unit 0 is legal.
STEP 16. Shutting Down the SYSGEN System
Procedure:
Run the UTILTY program and issue to NO LOGINS and SHUTUP commands, as follows:
R UTILTY
*NO LOGINS
*SHUTUP

The shutdown procedure automatically loads and bootstraps the system initialization code from the current
system device. Remove the distribution medium and store it in a safe place.
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CHAPTER 5
TAILORING THE TARGET SYSTEM

After generating the target system, use the initialization code to tailor the target system to your installation. You need to
1) bootstrap the target disk, 2) install the target monitor, 3) correct the system code, 4) manipulate the system files,

S) establish default start up conditions for the target system, 6) specify device unit characteristics, and 7) start the

target system.

5.1 BOOTSTRAPPING THE TARGET DISK

Before you can install the target monitor, the initialization code must be running and the system device must be the
target disk. If the SYSBAT batch process wrote the target system on the SYSGEN system disk, the system shut down
procedure has already loaded the initialization code from the target disk. Proceed to Section 5.2 to install the target
monitor.

If the batch stream wrote the target system on another disk or on tape, bootstrap that disk or tape. Next, if the target
system is on tape, copy the target system files to the target disk. The copying operation automatically bootstraps the
target disk. After the target disk is bootstrapped, you can set hardware characteristics (if necessary).

5.1.1 Bootstrapping the Disk or Tape

Use the BOOT option (described in Section 3.11) to bootstrap the disk or tape output from the SYSBAT batch process.
Type BOOT or BO in response to the OPTION: prompt. When the BOOT DEVICE: prompt appears, type the device
name and unit number of the disk or tape to be bootstrapped. The initialization code bootstraps the device and retumns
to the OPTION: prompt. If the target system is on disk, proceed to Section 5.1.3 to set hardware characteristics. If the
target system is on tape, follow the procedures in Section 5.1.2 to transfer the target system files from tape to disk.

5.1.2 Copying Files from Tape to Disk

If you have not already initialized the target disk, use the DSKINT option to do so. Type DSKINT or DS to invoke the
DSKINT option, and then use the option to initialize the disk as a system disk. Refer to Section 3.2 for a complete
description of the DSKINT option.

After initializing the target disk, use the COPY option (described in Section 3.3.) to copy the system initialization code,
the RSTS/E monitor SIL, the run-time system file, and the default error message file from tape to the target system
disk. The COPY option automatically bootstraps the target system disk.

You can now set hardware characteristics for the target system disk.

5.1.3 Specifying Hardware Characteristics

If you have not previously used the target disk as a system disk (or if the target disk is a fixed head disk), you may

need to set console terminal fill characteristics and correct the hardware configuration.

If your console terminal has a fill characteristic other than 0, use the FILL option (Section 3.1.4). The FILL option
allows you to set fill characteristics for a variety of terminal types.

The DIGITAL field service engineer who installed your system may have informed you of changes that are necessary
for your system’s hardware configuration. Use the HARDWR option (Section 3.5) to make any necessary changes.
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5.2 INSTALLING THE TARGET MONITOR

Use the INSTALL option (described in Section 3.6) to install the target RSTS/E monitor. To invoke the INSTALL
option, type INSTALL or IN in response to the initialization code’s OPTION: prompt. When the option prints the

SIL? query, type the name you specified for the RSTS/E monitor SIL during the configuration questions. The INSTALL
option checks the monitor SIL for format, sets bits in the monitor SIL to install it, then returns to the OPTION: prompt.
Execution of the INSTALL option takes about 30 seconds.

5.3 CORRECTING THE SYSTEM CODE

If you used Autopatch to correct the system code, then the patches are already in place. Otherwise, use the PATCH

option at this point. Note that optional patches may be performed here also. Consult the RSTS/E Release Notes and
other software publications for patches that your system requires. Follow the instructions in the published patch. If
you need more information on the PATCH option, refer to Section 3.4,

5.4 ALLOCATING SYSTEM FILES

The REFRESH option (Section 3.7) creates, deletes, and positions files on any disk. If the target system is on the
SYSGEN disk, you should use REFRESH to ensure that the system file allocation is correct. If the target system is
not on the SYSGEN disk, you may need to use REFRESH to create all the system files.

5.5 SETTING DEFAULT START UP CONDITIONS

The DEFAULT option (Section 3.8) establishes system defaults for job and swap maximums, the run-time system,
the error message file, the installation name, memory allocation, crash dumps, and magtape labels. Use the DEFAULT
option to set these defaults for the newly generated monitor.

5.6 SPECIFYING CHARACTERISTICS FOR UNITS OF DEVICES

The SET option (described in Section 3.9) establishes device characteristics on a unit-by-unit basis. If your system
includes one or more line printers, use SET to declare type, width, and case for each unit. You can also enable and
disable units of a device, enable and disable modem control for keyboards, and restrict the use of devices by
unprivileged jobs.

5.7 STARTING THE TARGET SYSTEM

After you specify characteristics for units of devices, use the START option (Section 3.10) to start the target system.
You can invoke the START option by typing START (or ST) or by pressing the LINE FEED key. If you type START
or ST, the START option prints questions that allow you to change certain default start up conditions. After you
answer the questions, the START option prints a list of all the disabled devices on the system. If you press LINE FEED
to start timesharing, the START option prompts you for only the current date and time and prints only a line telling
the number of disabled devices on the system. If you omit the questions (i.e. press LINE FEED), you cannot change
any of the default start up conditions.
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5.8 SUMMARY OF PROCEDURES
This section summarizes the procedures you must follow to start timesharing with the target system after the batch
stream writes the target monitor to disl or tape, Figure 5-1 illustrates the flow of the procedures.

STEP 17 STEP 18 STEP 19

*
NGO ‘ Bootstian Targts monitor NO N Spacily congale 1l
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Figure 5-1 Summary of Start-up Procedures for the Target System
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STEP 17. Bootstrapping the Device that Contains the Target System Monitor

Follow this procedure only if the batch stream wrote the target system monitor on a device other than the SYSGEN
system disk.

Procedure:

Use the BOOT initialization option to bootstrap the initialization code from the device containing the target
system monitor. Respond to the BOOT option prompt as follows:

BOOT DEVICE: xxn

Substitute the name of the device that contains the target monitor for xx and the unit number on which it is
mounted for n.

STEP 18. Preparing the Target System Disk

Follow this procedure only if the batch stream wrote the target system monitor on 4 system tape or if the target system
disk will be on unit 2-7 of a disk other than RKO5.

Procedure:

a. If you have not already initialized the target system disk, use the DSKINT option now to do so. Summary
Table 5-1 contains the DSKINT questions and possible responses. Refer to Section 3.2 for further
information on DSKINT.

b. Use the COPY option to copy the target system files from the system tupe to the target system disk,
Summary Table 5-2 contains the COPY option questions and possible responses.
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Table 5-1
Summary of DSKINT Option
Question Possible Responses
DD-MMM-YY? Current date. Press LINE FEED to accept the date printed.
HH:MM? Current time. Press LINE FEED to accept the time printed.
DISK? DC, DF, DS, DK, DL, DM, DP, DR, or DB
UNIT? 0-7 (asked for multi-unit controllers only)
0-3 for DL disks
PLATTERS(n)? 1.8 for DF disgks
14 for DC disks
Press LINE FEED to use the number in parentheses.
(asked for DC and DF disks only)
PACK ID? One to:six alphanumeric characters
PACK CLUSTER SIZE? I,2,4, 8, 0r 16 for RS11, RS64, RSO3, RS04, RKOS,
RKO5F, RLOI, RKO6, and RKO7 disks
2,4, 8, or 16 for RPO2 and RPO3 disks
4. 8, or 16 for RM02, RM0O3, RP04 and RPOS5 disks
8 or 16 for RPO6 disks
SATT.SYS BASE? A number from 1 to (disk size — 1). Press the LINE
FEED key to let DSKINT place SATT.SYS at the first
available space.
MFD PASSWORD? One to six alphanumeric characters
MFD CLUSTER SIZE? A power of two not less than the pack cluster size and not

PUB, PRI, OR SY§?

CREATE LIBRARY ACCOUNT?
LIBRARY PASSWORD?
LIBRARY UFD CLUSTER SIZE?

DATE LAST MODIFIED?
NEW FILES FIRST?
FORMAT?

PATTERNS?

YOUR PATTERN?

PROCEED (Y OR N)?

greater than 16

PUB for a public disk

PRI for a private disk

SYS for a system disk

Y or N (N skips the next two questions.)
One to six alphanumeric characters

A power of two not less than the pack cluster size and not
greater than 16. The library UFD cluster size must be at
least 4.

YorN
YorN
YorN

1-8. Append X to specify up to eight of your own
patterns in addition to the standard patterns.

An octal word from 1 to 177777. Press LINE FEED
to indicate no more patterns. (Asked only if you
appended X to the previous response.)

YorN
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Table §-2
Summary of COPY Option
Question Possible Responses
DD-MMM-YY? Current daie or LINE FEED to accept the date printed.
HH:MM? Current time or LINE FEED to accept the time printed.
TO WHICH DISK? DC, DF, DS, DK, DL, DM, DP, DR, or DB
UNIT? 0-7 (asked for multi-unit controllers only)
0-3 for DL disks

STEP 19. Specifying Hardware Characteristics for the Target System Disk

Follow the procedures in this step only if the batch stream wrote the target system monitor on a device other than the
SYSGEN system disk.

Procedure:

a. If necessary, use the FILL option to set the consale terminal fill characteristics. Summary Table 5-3
contains the possible fill characteristics. Refer to Section 3.14 for further information on the FILL option.

b. If the DIGITAL field service engineer who installed your system informed you of any necessary hardware
controller changes, use the HARDWR option to make those changes. Summary Table 5-4 contains the
HARDWR option questions and possible responses. Refer to Section 3.5 for further information on the
HARDWR option.

Table 5-3
Recommended Console Terminal Fill Characteristics
Fill Characteristic Terminal
0 ASR33, KSR33, VTO05, LA30, VT3S0, VT52, LA36
| ASR35, KSR35
3 VTOSB
LA30S LA30S
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Table 5-4
Summary of HARDWR Option
Question Possible Responses
HARDWR SUBOPTION? LIST You can
DISABLE abbreviate
ENABLE the names to
CSR their first 2
VECTOR characters.
DM
RESET
EXIT (applies changes and returns to OPTION:)
CTRL/C  (applies no changes and returns to OPTION:)

LIST Suboption:
The LIST Suboption does not ask questions.

DISABLE Suboption:
CONTROLLER TO DISABLE?

ENABLE Suboption:
CONTROLLER TO ENABLE?

CSR Suboption:

CONTROLLER WITH NON-STANDARD
ADDRESS?

NEW CONTROLLER ADDRESS?

VECTOR Suboption:

CONTROLLER WITH NON-STANDARD
VECTOR?

NEW VECTOR ADDRESS?

DM Suboption:
DH for DMn{(xxx)?

RESET Suboption:

RESET does not ask question.
HERTZ Suboption:

NEW AC LINE HERTZ?

SWITCH Suboption:
SWITCH REGISTER?

Cantroller name. Type 7 for a list of controller names.

Controller name. Type ? for a list of controller names.

Controller name. Type ? for a list of controller names.

Type an even octal address greater than 160000. Type
RE to remove a nonstandard address.

Type CTRL/Z to return to HARDWR SUBOFTION?
without specifying a new address.

Controller name. Type ? for a list of controller names.

Type an even octal address from 0 to 776. Type RE to
remove a nonstandard vector. Type CTRL/Z to return
to HARDWR SUBOPTION? without specifying a new
vector.

Type the DH11 unit number. Press LINE FEED to
accept the current setting of xxx. Type CTRL/Z to
return to the HARDWR SUBOPTION? question.

Type 50 or 60.

Type ENABLE, DISABLE, or VOLATILE.
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STEP 22. Allocating Target System Files
Procedure:

Use the REFRESH option to ensure that system files are correctly allocated. If the SYSGEN and target disks
are the same, you may need only to list the file status table to be sure of the allocation. If the batch process
wrote the target system on another device, you must allocate and position all files now. Summary Table 5-5
contains the REFRESH option questions and responses. Refer to Section 3.7 for further informition on the

REFRESH option:
Table 5-5
Summary of REFRESH Option
Question Possible Responses

DD-MMM-YY? Current date. Press the LINE FEED key to accept the
date printed.

HH:MM? Current time. Press the LINE FEED key to accept the
time printed.

DISK? DC. DF, DS, DK, DL, DM, DP, DR, or DB. Press the
LINE FEED key to REFRESH the system disk.

UNIT? 0-3 for DC or DL disks
0-7 for all other disks

CLEAN? Y to clean the disk. N or LINE FEED 1o omit the
cleaning operation.

REFRESH SUBOPTION? LIST. CHANGE, FILE, or BADS. Type EXIT or
press the LINE FEED key to return to the OPTION:
prompt.

LIST Suboption:

The LIST suboption does not ask questions.

CHANGE Suboption:

filnam.ext CHANGES? Y or N. Type CTRL/Z to return to the REFRESH
SUBOPTION? query. Asked for the following files,
in order: SWAP.SYS, SWAP(.SYS, SWAP|.SYS,
SWAP3.SYS, OVR.SYS, ERR.SYS, BUFF.SYS, and
CRASH.SYS. If vou answer Y to filnam.ext
CHANGES? Tor any file, the CHANGE suboption
asks the DELETE?, SIZE?, and BASE? questions for
that file. After you have answered the filnam.ext
CHANGES? question for each of the listed files, the
suboption asks the OTHER FILES? question.

DELETE? Y or N, (Asked only if the file exists.) Type
CTRL/Z to return to filnam.ext CHANGES? for the
current file.
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Table 5-5 (Cont.)
Summary of REFRESH Option

Possible Responses

Question
SIZE?
BASE?
OTHER FILES?

FILE Suboption:
FILE NAME?
FILE EXISTS. DELETE IT?

SIZE?

BASE?

DELETABLE?

BADS Suboption:
BADS?

BLOCK NUMBER?

REALLY ADD LOGICAL BLOCK nn
TO BADB.SYS?

A decimal number of blocks. Type CTRL/Z to return
to filnam.ext CHANGES for the current file.

The decimal number of the logical block at which you
prefer to start the file. Type OLD or the LINE FEED
key to retain the file at its current starting location,
Type 0 to place the file at the first availuble space.
Type CTRL/Z to return to the filnam.ext CHANGES?
question for the current file.

Type a filename and extension to change another
file in sceount [0.1]. The suboption then asks the
DELETE?, SIZE?, and BASE? questions. Type N
or LINE FEED to omit changes to other files,

Filename and exiension

Y or N. Tvpe CTRL/Z to return to the FILE NAME?
question.

A decimal number of blocks. Type CTRL/Z 1o
return to the FILE NAME? question.

The decimal nuniber of the logical block at which you
prefer to start the file. Type OLD or the LINE

FEED key to retain the file at its current starting
location. Type O (o place the file at the first available
space. Type CTRL/Z to return to the FILE NAME?
question.

Y or N. Press the LINE FEED key for no change.
Type CTRL/Z to return to the FILE NAME?
question.

Type LIST for a list of bad blocks in the bad block
file. Type ADD to add bad blocks to the bad block
file. Type EXIT or the LINE FEED key to return
to the REFRESH SUBOPTION? query.

(Asked only if you answered ADD to the BADS?
query.) Type a logical block number (in decimal)
between | and the disk size minus |,

Yo N
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STEP 23. Setting Defaults for the Target System

Procedure:

Use the DEFAULT option to set defaults for the new monitor. Summary Table 5-6 contains DEFAULT option

questions and responses, Refer to Section 3.8 for further information on the DEFAULT option.

Table 5-6
Summary of DEFAULT Option
Question Possible Responses
JOH MAX OR SWAP MAX CHANGES? Y or N.

NEW JOB MAX?
NEW SWAP MAX?

RUN-TIME SYSTEM?

FRROR MESSAGE FILE?

INSTALLATION NAME?
ANY MEMORY ALLOCATION CHANGES?
TABLE SUBGPTION?

LIST, PARITY, and RESET Table Suboptions:
These subuptions do nut a5k any guestiions

LOCK Tible Subuption
LOCK ADDRESS 157

UNLOCK Tuhle Suboption:
UNLOCK ADDRESS IS?
RTS Table Subvption
NEW RUN TIME SYSTEM ADDRESS 157

XBLUF Tuhle Subuptivn

EXTENDED BUFFER SPACLE ADDRESS
RANGE 157

CRASH DUMP?
MAGTAPE LARELLING DEFAULT?

PREFERRED CLOCK?
DATE FORMAT?
TIME FORMAT?
POWER FAIL DELAY?

Decimal number from | Lo configured job maximum,
Ko 28

Niume of {He run-time system that you prefer as the
systens defanlt

Nume of the error message file that yod prefer as the
system defiuli

114 printuble characters icluding spaces.
Y ur'N,
LIST, PARITY, RESET. LOCK. UNLOCK. RTS, XBUF.

Type EXIT vt the LINE | EED key o proceed 10 the
CRASH DUMP? question

Address or range of addresses.’

Address ur range of addresses. '

Starting address,!

Address or range of addresses.!

YorN

If the distribution medium is magtape, type DOS, If the
distribution medium is DECrape or disk, type DOS or ANSI,

Por L.

ALPHABETIC or NUMERIC
AM/PM or 24-HOUR.

1 1o 300.

Y A atdrexs Iyped i response to any 01 Lhe follawing questions cun be eapiessed either a9 un absolute oo tel sddress or a8 a deciimil
integer followed by the letter K- Ta name 4 mnge of adidresses, by pe two gddiesses in <hie specilied funinat, separated by a hyphen.
Legal addrowses are., for exumiple, OUSTTTT7. YUK, 001 V000000137772, and 1HK-23K
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STEP 24. Specifying Characteristics for Units of Devices
Procedure:
Use the SET aption to set modem control for keyboards, enable and disable device units, establish line printes

characteristics, and set device assignment privileges. Summary Table 5-7 contains SET option questions and
possible responses, Refer to Section 3.9 for further information on the SET option.

Table 5-7
Summary of SET Option
Question Possible Responses
SET SUBOPTION? LIST, MODEM, LOCAL, LP, DISABLE, ENABLE,

PRIV, UNPRIV. Type EXIT or the LINE FEED
key to return to the OPTION: prompt.

LIST Suboption:

DEVICE? Type a device name; device name and unit
number; device name and two unit numbers for
a range of devices (for example, KB|-6); or press
the LINE FEED Kkey to list all devices.

MODEM and LOCAL Suboptions:

KB? Type a decimal number between 0 and the highest
numbered keyboard or a range of decimal keyboard
numbers.

LP Suboption:

UNIT? Decimal unit number, Not asked if only one is
present.

TYPE (xx)? LP, LV, LS, or LAIBO. Press LINE FEED to accept

the setting in parentheses Press RETURN to print
the characteristics associated with LP, LV, LS, and
LA180.

WIDTH (n)? Type a decimal number between 1 and 254 or press
the LINE FEED key to accept the setting in paren-
theses. Common widths are 80 and 132 columns.

LOWER CASE (x)? Y or N. Press LINE FEED to accept the setting in
parentheses.

ENABLE and DISABLE suboptions:

DEVICE? Type a device name or a device name followed by
unit number. For ENABLE suboption only, type
ALL to enable all devices.
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Table 5-7 (Cont.)
Summary of SET Option

Question

Possible Responses

PRIV and UNPRIV Suboptions:
DEVICE?

UNIT?

Type u unit number in decimal or two unit numbers
separated by a hyphen. Type ALL to enable or disable
all units of a device. This question is not asked if you
specify a unit number in response to the previous
question.

Type a device name or device name followed by unit
number. For the UNPRIV suboption only, type
ALL to free access to all devices.

Type 4 unit number in decimal or two unit numbers
separated by a hyphen. Type ALL to restrict or free
access (o all units of the device.

STEP 25. Starting the Target System

Procedure;

Use the START option to start timesharing. The START option asks several of the DEFAULT option
questions. When you answer these questions, you can override the defaults for the current timesharing
session. These questions are summarized with the DEFAULT questions in Table 5-6, Refer to Section 3.10
for further information on the START option.
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CHAPTER 6
BUILDING SYSTEM LIBRARY FILES AND OPTIONAL SOFTWARE

When you start the target system the monitor sets up job 1 under account [1,2], the system library
account, then attempts to run the INIT.BAC system library program. Because you have not built the
system library, there are no programs in the system library account [1, 2} : the monitor therefore prints
the message:

?CAN'T FIND FILE OR ACCOUNT
?PROGRAM LOST — SORRY

and returns control to the BASIC-PLUS command level. The console terminal (KBO:) can be used as if
you had logged onto the system. Now, you can build the system library files and install the optional
software required by your installation.

This chapter describes the procedures for building system library files and optional software, in the order
you should follow to ensure complete generation of your system. In summary:

Section Procedure

6.2 1. Use the BUILD.BAC program to build the standard system library from the distribution
medium.

6.2 2. Use the Automated Patching Facility kit or the library patching procedures in the RSTS/E
publications to install required patches (if any) to the standard library programs.

6.2 3. Use the BUILD.BAC program to build the other system libraries required by your installation.
Install any required patches for each library immediately after building that library.

6.3 4. [Install any auxiliary Run-Time Systems that are required by the optional software you will
include in your system.

6.4 5. Build the optional software required.

6.5 6. Create text and message files for your timesharing system, using a PIP program or an editor.

These files should be created:

NOTICE.TXT, the system logon message file.
HELP TXT, the system help file.

START CTL, the system startup control file.
CRASH CTL, the system crash-restart file.
ACCT.SYS, the standard account file.

6.6 7. Use the REACT .BAC program to create user accounts in the Master File Directory of the
system disk.

6.1 LIBRARY CONTROL FILES FOR THE BUILD PROGRAM

There are five system library control files on the RSTS/E distribution medium. Their purpose is summarized
in Table 6-1. You must run the BUILD program using the BUILD.CTL file, since the standard system
library is required for all RSTS/E systems. You build the other libraries only if you have planned to include
their optional features in your system. :
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Table 6-1
Control Files for the BUILD Program

File ’ Function
BUILD.CTL Builds the standard system library required for all systems.
SPLER.CTL Builds the Spooling Programs system library files, executable only on a
system with a SWAP MAX value of 16K words.
BIGPRG.CTL Builds files for certain large programs, executable only on a system with
a SWAP MAX value of 16K or greater.
BACKUPCTL Builds files for the BACKUP Package library, executable only on a system

with a SWAP MAX value of 16K or greater.
UETP.CTL Builds the User Environment Test Package library.

6.1.1 BUILD.CTL File

Commands in the BUILD.CTL file create a standard system library for all systems. Table 6-2 lists these programs
and files. Section 6.5 supplies procedures for changing the sample ASCII text and message files. References
provided in Table 6-2 are contained in this manual, the RSTS/E System User’s Guide (SUG), the RSTS/E
System Manager’s Guide (SMG), or the RSTS/E Text Editor Manual.

Table 6-2
BUILD.CTL Programs and Files

Program or Manual
File Name Protection Description Reference
LOGIN.BAC <232> Logs users into system SUG
LOGOUT BAC <232> Logs users off system SUG
BUILD.BAC <124> Builds system library files Chapter 6,
Section 7.4
PATCPY .BAC <124> Copies patch files SMG
PBUILD BAC <124> Builds system library patching files SMG
CPATCH.BAC <124> Creates system library patching SMG
command files
AUTOED.BAC <124> Editor for system library patching SMG
UTILTY package <124> System utility package SMG
INIT BAC <124> Initializes system at start of SMG
timesharing
SYSCAT BAC <124> Creates a directory listing of accounts SMG
on a file structured device
PRIOR.BAC <124> Changes priority, run burst, and SMG
SWAP MAX value
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Table 6-2 (Cont.)
BUILD.CTL Programs and Files
Program or Manual
File Name Protection Description Reference
TALK.BAC <232> Provides inter-terminal communications SMG
ANALYS package <124> Analyzes system crash information SMG
and retrieves error data
SYSTAT.BAC <232> Reports system status SMG
SUG
UMOUNT.BAC <232> Mounts and dismounts private disks SUG
QUOLST.BAC <232> Lists disk quota and usage data for SUG
current user
ERRINT.BAC <124> Validates or initializes ERRLOG.FIL SMG
for the ERRCPY program; chains to
ERRCPY
ERRBLD.BAC <l124> Builds error data file for use by SMG
ERRDIS package
ERRCPY.BAC <124> Copies hardware error data to a disk file SMG
ERRDIS package <124> Formats error data SMG
SHUTUP.BAC <124> Performs standard and OPSER system SMG
shut down
PIPSML.BAC <104> Transfers files from one peripheral SUG
device to another (small version)
SWITCH.BAC <232> Changes the private default Run-Time SUG
System
FILCOM.BAC <104> Compares ASCII files SUG
MONEY.BAC <104> Performs system accounting functions SuUG
SMG
GRIPE.BAC <232> Records user comments SUG
SMG
REACT.BAC <124> Creates user accounts SMG
TTYSET.BAC <232> Sets terminal characteristics SUG
SMG
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Table 6-2 (Cont.)
BUILD.CTL Programs and Files
Program or Manual
File Name Protection Description Reference
PLEASE.BAC <232> Prints requests at console terminal SMG
and interacts with OPSER package
INUSE.BAC <104> Prints terminal “INUSE” warning SUG
message
START.CTL <60> Sample system start up control file SMG
CRASH.CTL <60> Sample system crash recovery control SMG
file
TTY.CMD <60> Sample indirect command file for SMG
setting terminal characteristics
SPOOL.CMD <60> Sample indirect command file for SMG
spooling and operator services package
RTS.CMD <60> Sample indirect command file for SMG
adding auxiliary run-time systems
CCL.CMD <60> Sample indirect command file for SMG
defining CCL commands
ANALYS.CMD <60> Sample indirect command file for SMG
crash analysis
ACCT.SYS <60> Sample system accounts file SMG
PIPSML.TXT <40> PIP program help message text file SUG
(small version)
ERRDIS.HLP <60> Error display program help file SMG
HELP.TXT <40> Sample system help message text file SUG
NOTICE.TXT <40> Sample system notices text file SUG
DIRECT.HLP <40> DIRECT program help message file SUG
EDIT package <104> DOS compatible text editor RSTS/E Text
Editor Manual
ODT.BAC <124> Octal debugging tool SMG
DSKINT.BAC <124> Initializes formatted disks SMG
DIRECT.BAC <232> Lists device directories SUG

DIRECT handies disks, magtapes, and
DECtapes (there is no 8K version)
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Table 6-2 (Cont.)
BUILD.CTL Programs and Files

Program or Manual

File Name Protection Description Reference
COPY.BAC <104> Copies entire tapes and disk cartridges SUG
REORDR.BAC <124> Restructures user file directories for SMG

optimal access

UTILTY.TXT <60> UTILTY program help message file SMG
COPY.TXT <40> COPY program help message file SUG

6.1.2 SPLER.CTL Files

Commands in the SPLER.CTL file create programs for the Spooling Package. Table 6-3 describes these pro-
grams. References provided in Table 6-3 are contained either in the RSTS/E System User’s Guide (SUG) or
the RSTS/E System Manager’s Guide (SMG).

To build these files, you must have set the system SWAP MAX value large enough when you used the DEFAULT
initialization option. If the current swap maximum is too small when BUILD creates a given program, the system
generates the MAXIMUM MEMORY EXCEEDED error. After the BUILD program terminates, all of the
SPLER.CTL files exist in the system library. Those programs that generated the MAXIMUM MEMORY EXCEEDED
error cannot run on the system. You should delete them to prevent further errors. If the system does not require

the queue management and batch facilities, delete the programs QUE, QUEMAN, QUMRUN, SPOOL, SPLIDL,
SPLRUN, PLEASE, OPSER, OPSRUN, BATCH, BATIDL, BATDEC, BATRUN, BATDCD, and CHARS from the
library.

Table 6-3
SPLER.CTL Programs and Files

Program or Manual

File Name Protection Description Reference
OPSER package <124> Operator services package SMG
CHARS.BAC <124> Creates the character generation file SMG
QUE.BAC <232> Creates requests for spooling programs SUG
QUE Management <124> Queue management package SMG
Package
SPOOL.CMD <60> Sample command file for starting SMG

up spooling programs. (Replaces the
SPOOL.CMD file in the standard system

library.)
BATDCD.BAC <124> Creates BATCH program command SMG
decoding file BATCH.DCD
SPOOL package <124> Line printer spooling package SMG
BATCH package <124> Batch control spooling package SUG

SMG
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6.1.3 BIGPRG.CTL Files
Commands in the BIGPRG.CTL file create programs used with certain peripheral devices and optional software.

References provided in Table 6-4 are contained in the RUNOFF User’s Guide, the RSTS/E System User’s Guide
(SUG), or the RSTS/E System Manager’s Guide (SMG).

Table 64
BIGPRG.CTL Programs and Files
Program or Manual
File Name Protection Description Reference
RUNOFF.BAC <104> Document formatting program RUNOFF
USER’S
GUIDE
VT5DPY .BAC <232> Displays system status on VTOS. ' SMG
Created from DISPLY.BAS and
VTO05.DPY
RUNOFF RNO <40> Sample RUNOFF text file See
RUNOFF.DOC
PIPEXT.BAC <104> Extended Peripheral Interchange Program SUG
VT50PY.BAC <232> Status display program for VTS50 and SMG
VT52. Created from DISPLAY .BAS
and VT50.DPY
FLINT BAC <104> Copies files between diskettes and SUG
RSTS/E disks
PIPEXT TXT <40> Extended PIP help message file SUG
PMDUMP BAC <104> Provides post-mortem dump of low SUG
memory and user job area.
BPCREF Package <104> Creates cross-reference listing for SUG
BASIC-PLUS programs
FLX BAC <104> Converts RMS-compatible sequential SUG
files to and from ASCII stream or
Formatted Binary formatted files
MAKRTS.BAC <124> Generates a Run-Time System file from
a Task Image File. Use is restricted
to DIGITAL maintenance.
FLX HLP <40> FLX program help message file

6.1.4 BACKUP.CTL Files

Commands in the BACKUP.CTL file create programs for the BACKUP Package. Table 6-5 describes these pro-
grams. References provided in Table 6-5 are contained in either the RSTS/E System User’s Guide (SUG) or the
RSTS/E System Manager’s Guide (SMG).
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Table 6-5
BACKUP.CTL Programs and Files

Program or Manual

File Name Protection Description Reference
BACKUP.HLP <40> BACKUP package help message file
BACKUP package <232> System Backup package SMG

SUG

BACDSK.BAC <232> Writes BACKUP file structure on disks SMG

6.2 BUILDING SYSTEM LIBRARIES FROM DISTRIBUTION MEDIA

DIGITAL supplies the RSTS/E libraries on six distribution media: RK0S, RLO1, RK06, and RKO07 disks, and 7-
and 9-track magnetic tape. Table 6-6 identifies the contents of the library media.

Table 6-6
Contents of RSTS/E Library Distribution Media
Label Medium Control Files
AX-D528F-BC RLO! BUILD.CTL
(Pack ID= SPLER.CTL
SYSLIF) BIGPRG.CTL
BACKUP.CTL
UETP.CTL
AM-5445F-BC RKO6 BUILD.CTL
(Pack ID= SPLER.CTL
SYSLI1F) BIGPRG.CTL
BACKUP.CTL
UETP.CTL
AY-D526F-BC RKO7 BUILD.CTL
(Pack ID= SPLER.CTL
SYSGNF) BIGPRG.CTL
BACKUP.CTL
UETP.CTL
AP-2725F-BC 7-track BUILD.CTL
magtape SPLER.CTL
BIGPRG.CTL
AP-C726F-BC 7-track BACKUP.CTL
magtape UETP.CTL

67



Building System Library Files and Optional Software

Table 6-6 (Cont.)
Contents of RSTS/E Library Distribution Media
Label Medium Control Files
AP-2753F-BC 9-track BUILD.CTL
magtape SPLER.CTL
BIGPRG.CTL
AP-C725F-BC 9-track BACKUP.CTL
magtape UETP.CTL
AN-2751F-BC RKOS BUILD.CTL
(Pack ID= SPLER.CTL
SYSLIF) BIGPRG.CTL
AN-5444F-BC RKO5 BACKUP.CTL
(Pack ID= UETP.CTL
SYSL2F)

6.2.1 Building the Standard System Library from Magtape

To build the standard library, you will execute the BUILD.CTL file from the distribution medium.

Perform these steps:

oW

BUILD runs and prints the following dialogue. Respond as shown.

RUN MTO:$BUILD

SYSTEM BUILD <NO>? YES
SOURCE INPUT DEVICE <MT0:/DENSITY:800/PARITY:0ODD>?
LIBRARY OUTPUT DEVICE <SY:>? (P
TARGET SYSTEM DEVICE <SY0:>? @

LIBRARY ACCOUNT <[1,2]1>?
***COPYING FILE MTO:{1,2] BUILD.CTL TO SY:BUILD.TMP

Make sure there is no write-enable ring on the reel containing the standard library (see Table 6-6).
Mount the reel on a free unit.
Position the tape at its load point.
Set the ON-LINE/OFF-LINE switch to ON-LINE.
Run the BUILD program. For example:

The BUILD program now begins executing commands in the BUILD.CTL file.

The tape rewinds several times at the beginning of the procedure but does not rewind after the statement OLD
MTO0:$LOGOUT. Multiple copies of some programs are on the tape to reduce the number of rewinds required.

‘NOTE

If any errors occur in reading the magtape, retry the
procedure on another drive. If no other drive is
available, either have Field Service align the heads on

the drive or obtain a new magtape.
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The messages BUILD COMPLETE and READY signal the end of execution.
After the standard library has been built, install any required patches. Refer to Section 6.7 for patching instructions.

6.2.2 Building Other System Libraries from Magtape

To build the other system libraries, you will execute the BUILD.BAC program and these control files from the
distribution medium: SPLER.CTL, BIGPRG,CTL, BACKUP.CTL, or UETP.CTL. Note that UETP must be built into
a privileged account. When UETP executes, there can be no detached jobs concurrently executing under the same
account,

The build procedure is similar to the procedure you used for building the standard library.

Remove the write enable ring from the reel containing the library you wish to build (see Table 6-6).
Mount the ree! on a free unit.

Position the tape at its load point.

Set the ON-LINE/OFF-LINE switch to ON-LINE.

Run the BUILD program. For example:

wv BN —

RUN MTO:$BUILD

BUILD runs and prints the following dialogue. Respond as shown. Note that you must supply the control file name
of the library you are building (the example shows a build of BIGPRG.CTL), otherwise the responses for each
library are identical.

SYSTEM BUILD <NO>?
SOURCE INPUT DEVICE <SY:>? MT0
LIBRARY OUTPUT DEVICE <SY:>? @
LIBRARY ACCOUNT <[1,2]>?
CONTROL FILE 1S? BIGPRG.CTL
**+ COPYING FILE MTO0:BIGPRG.CTL TO SY:BUILD.TMP

The BUILD program now begins executing the commands in the control file you have specified. The messages
BUILD COMPLETE and READY signal the end of execution.

After you have built any library, install any required patches. Refer to Section 6.7 for patching instructions.

6.2.3 Building the Standard System Library from Disk
To build the standard system library, you will execute the BUILD.CTL file from the distribution medium.

Perform these steps:

1. Mount the disk containing the standard system library on a free unit (see Table 6-6).

2. Set the unit’s RUN/STOP (for RK06 or RK07) or LOAD/RUN switch (for RK05)
to RUN; depress the LOAD switch to the in position for RLO1’s.

3. Set the unit’s write-protect switch on.

4. When the unit’s READY indicator comes on, logic.:illy mount the disk by typing:

MOUNT dev: SYSL1F/RO (or MOUNT dev: SYSGNF/RO for RK0O7 distribution)
where dev: is the device name and unit of the disk.

5. Type the following command:
RUN dev: $BUILD

where dev: is the same device name and unit you entered in step 4.
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BUILD runs and prints the following dialogue. Respond as shown.

SYSTEM BUILD <NO>? YES
SOURCE INPUT DEVICE <dev:>? dev:
LIBRARY OUTPUT DEVICE <SY:>7
TARGET SYSTEM DEVICE <SY0:>? @@
LIBRARY ACCOUNT <[1,2]>?

The BUILD program now begins executing the BUILD.CTL file. The messages BUILD COMPLETE and READY
signal the end of execution.

After the standard system library has been built, install any required patches. Refer to Section 6.7 for patching
instructions.

6.2.4 Building the Other System Libraries from Disk
To build the other system libraries, you will execute the BUILD.BAC program and these control files from the
distribution medium: SPLER.CTL, BIGPRG.CTL, BACKUP.CTL, or UETP.CTL.

The build procedure is similar to the procedure you used for building the standard system library.

1. Mount the disk containing the library you wish to build on a free unit (see Table 6-6).
2. Set the unit’s RUN/STOP (for RK06 or RK07) or LOAD/RUN switch (for RKO0S) |
to RUN; depress the LOAD switch to the in position for RLO1’s,

Set the unit’s write-protect switch on.

4. When the unit’s READY indicator comes on, logically mount the disk by typing:

b

MOUNT dev: packID/RO
where dev: is the name and unit of the disk and packID is the identifier taken from Table 6-6.
5. Type the following command:
RUN dev: $BUILD
where dev: is the same device name and unit you entered in Step 4.
BUILD runs and prints the following dialogue. Respond as shown. Note that you must supply the control file name

of the library you are building (the example shows a build of BIGPRG.CTL). Otherwise, the responses for each
library are identical.

SYSTEM BUILD <NO>? (@F)

SOURCE INPUT DEVICE <dev:> dev:
LIBRARY OUTPUT DEVICE <SY:> (D)
LIBRARY ACCOUNT <[1,2]>? @
CONTROL FILE IS? BIGPRG.CTL

The BUILD program now begins executing the commands in the control file you have specified. The messages
BUILD COMPLETE and READY signal the end of execution.

After you have built any library, install any required patches. Refer to Section 6.7 for instructions.

6.2.5 Terminating the BUILD Process ‘
Successful completion of the BUILD process is indicated by the messages BUILD COMPLETE and READY.
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However, there may be occasions when BUILD encounters a situation from which it cannot recover. On these
occasions, BUILD will terminate with the following:

*** BUILD TERMINATED ***
<text of error message>

READY

For example, should you initiate a build of the BACKUP package, but have the wrong magtape mounted, BUILD
will terminate after returning the messages:

*** BUILD TERMINATED ***
? CAN'T FIND FILE OR ACCOUNT - MTO0:BACKUP.CTL

READY

Your recovery would be to start the build process again, after you have mounted the correct magtape.

You can terminate the BUILD process by typing CTRL/C. When BUILD recognizes the CTRL/C, it terminates
after printing:

*** BUILD TERMINATED ***
? CTRL/C DETECTED

READY

6.3 INSTALLING AUXILIARY RUN-TIME SYSTEMS

When you plan to include optional software such as BASIC-PLUS-2, COBOL, FORTRAN 1V, or RPG-II in your
system, you should first install the Run-Time System support required by the optional software. Run-Time System
support includes the actual Run-Time Systems and their associated utilities.

For the optional language processors, you will have to install the following Run-Time System support:

BASIC-PLUS-2 RSX (plus BASIC2 and/or BP2COM)
COBOL-11 (V03) RSX, RMS11

FORTRAN IV RT11

RPG-II (V8) RSX, RMS11

All optional software requires the RT11 Run-Time System and the PIP.SAV program, both provided on the RSTS/E
distribution medium. Both are automatically part of your system if you specified that your target disk was the
same disk as your SYSGEN disk during system generation.

If you placed your target system on a disk different from the SYSGEN disk during generation, you must have
answered YES to the query SAVE RT11.RTS and PIP.SAV? when it occurred in the SYSGEN dialogue. Otherwise,

you will not have RT11 and PIP.SAV in your system. RT11 is required if you wish to run SYSGEN on-line (see
Chapter 7). s

The following paragraphs describe the procedures you must follow to add the RMS11 and RSX Run-Time Systems
to your system.
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6.3.1 Adding RSX Run-Time System and Library
To add RSX support, perform the following steps:

1. Mount the RSX distribution
AP-C883A-BC (9-track magtape).
AP-C881 A-BC (7-track magtape).
AN-C885A-BC (RKOS, PackID = RSXLBA),
AX-D527F-BC (RLO1, PackID = SYSGNF),
AM-2774F-BC (RKO06, PackID = SYSGNF), or
AY-D526F-BC (RK07, PackID = SYSGNF)
as described in Section 6.2.2 (for magtape) or Section 6.2.4 (for disk).
2. Run the BUILD program as described in Section 6.2.2 (for magtape) or Section 6.2.4 (for disk) but use
the name $RSXBLD.CTL in response to the query CONTROL FILE IS?

6.3.2 Adding RMS Run-Time System and Library
To add RMS support, perform the following steps:

1. Mount the RMS distribution medium

AP-C884A-BC (9-track magtape).

AP-C882A-BC (7-track magtape).

AN-C885A-BC (RKOS, PackID = RSXLBA), .
AX-D527F-BC (RLO1, PackID = SYSGNF),

AM-2774F-BC (RKO06, PackID = SYSGNF), or
AY-D526F-BC (RK07, PackID = SYSGNF)

as described in Section 6.2.2 (for magtape) or Section 6.2.4 (for disk).

2. Run the BUILD program as described in Section 6.2.2 (for magtape) or Section 6.2.4 (for disk), but use
the name $SRMSBLD.CTL in response to the query CONTROL FILE IS?

NOTE
For the RMS-11K software support package, follow the
same procedure as stated above, but use the following media

AP.5226B-BC (9-track magtape)
AN-5227B-BC (RKOS, Pack ID = RMSKIT)
AX-D945B-BC (RLO1, Pack ID = RMSKIT)
AM-5228B-BC (RK06, Pack ID = ARMBAC)
AY-D946B-BC (RKO07, Pack ID = ARMBAC)

Use the control filename [1,1] RMS11.CTL in response
to the query CONTROL FILE IS?

6.3.3 RT!1 Support for FORTRAN IV
Although your system includes RT11.RTS and PIP.SAV, you need to transfer additional files from the RSTS/E
distribution medium to be able to include the FORTRAN IV package in your system.

The procedure for transferring the files is:

1. Bring the system to the BASIC-PLUS command level, if it is not already there.
2. Mount the RSTS/E SYSGEN volume of the distribution medium:

AP-2772F-BC (7-track magtape)

AP-2773F-BC (9-track magtape)

AN-2771F-BC (RKO05, PackID = SYSGNF)

AX-D527F-BC (RLO1, PackID = SYSGNF)

AM-2774F-BC (RK06, PackID = SYSGNF)

AY-D526F-BC (RKO07, PackID = SYSGNF)
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3. Run the UTILTY library program by typing
RUN SUTILTY

after UTILTY prints its header and # prompt type the following:

#ADD RT11
#1Z

READY
RUN $PIP.SAV

*$* *<40>=xxm:$SMACRO.SAV,$CREF.SAV, SLINK.SAV, $LIBR.SAV,$PATCH.SAV/N
*tZ

6.4 BUILDING OPTIONAL SOFTWARE

If your system is to support any optional software, such as COBOL, FORTRAN IV, RPG-11 or BASIC-PLUS-2,
build that software after adding the requisite Run-Time Systemn support. To obtain the build procedures, consult

the RSTS/E Release Notes or the Installation Guide for the software you plan to include. The documentation
should include information on patching the software.

After building and patching the optional software, proceed to Section 6.5 to create the ASCII text and message
files for your system.

6.5 CREATING THE ASCII TEXT AND MESSAGE FILES

Now you can run a PIP or editor system program and create the required ASCII text files. For information about
PIP programs, refer to the RSTS/E System User’s Guide. For information about editors, refer to the appropriate
editor manual. The following five sections describe the procedures to follow when creating the ASCII text files
and contain references to further descriptions of the use and contents of the files. Editing conventions for the

use of the RUBOUT key and CTRL/U as described in the RSTS/E System User’s Guide apply when you use a
PIP system program.

6.5.1 System Message File NOTICE.TXT
The system prints the file NOTICE.TXT when a user successfully logs into the system as described in the RSTS/E
System User’s Guide. In this manner, you can relay to users information concerning operation of the installation

or changes or additions to the system. Before creating your own NOTICE.TXT file, you can print the sample file
in the library on the console terminal. The following example illustrates the procedure:

RUN $PIP
*NOTICE.TXT

WELCOME TO RESTS/E VO6C TIME SHARING

*
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You can create a tailored NOTICE.TXT file to replace the sample file by imitating the following sample procedure.

*SYO:NOTICE.TXT=KB:

HOURS OF OPERATION ARE:

MON-SAT 8 AMTO S5 PM

EVENINGS AND SUNDAYS BY REQUEST

PN

Z
*

The 1Z at the end of the text file is necessary. It prints when you type the CTRL/Z* combination. It signals the
end of the ASCH text, closes the file properly, and returns control to the PIP program as indicated by the #
character. The system manager can update the file as needed.

6.5.2 System Help File HELP.TXT
When a user types HELP at a logged-out terminal, the systemn prints the file HELP.TXT. You can print the sample

file stored in the system library by typing the following command string. (The example assumes that the PIP
program is still running from the previous procedures.)

*HELP.TXT

TO GET ON-LINE AND USE RSTS/E, FOLLOW THE
INSTRUCTIONS FOUND IN THE
RSTS/E SYSTEM USER’S GUIDE.

*

If the text is satisfactory, but you need to add some local information, use the append feature of the PIP program,
delete the old file, and rename the new file.

*SYO:NEW.TXT=HELP.TXT KB:

ASK MS. SMITH FOR A PROJECT-PROGRAMMER
NUMBER AND PASSWORD.

z

*HELP.TXT/DE
*SYO:HELP.TXT<40>/RE=NEW.TXT

*

You can replace the sample HELP.TXT file by using a command string similar to the one shown in Section 6.5.1.

6.5.3 Control Files START.CTL and CRASH.CTL

The INIT.BAC system program requires two control files whenever it initializes the RSTS/E system for timesharing.
The use and content of both of these files are explained in the RSTS/E System Manager’s Guide. A sample file is pro-
vided on the distribution medium for each of these two control files. Being samples only, they will not work on your
system and must be replaced. The procedures described here show how to print the sample files and how to replace
the sample files with versions created to suit the needs of the local installation.

*See the description of control characters in the RSTS/E System User’s Guide.
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These two control files must contain the information required to properly initialize the system for timesharing
operations. Before you attempt to modify or replace the contents of the example files, DIGITAL strongly
recommends that you become thoroughly familiar with the information presented in the RSTS/E System Manager’s
Guide. :

The first and second commands in the following example cause the system to print the sample CRASH.CTL and
START.CTL files. The third and fourth commands cause the system to replace the sample files with the files typed
at the terminal.

*START.CTL
(THE SAMPLE FILE IS PRINTED.)
*CRASH.CTL

(THE SAMPLE FILE IS PRINTED.)
*SY0:START.CTL=KB:/FA

(TYPE NEW VERSION.)
Y/
*SY0:CRASH.CTL=KB:/FA

(TYPE NEW VERSION.)
4
*

When you perform the preceding procedures, the system replaces the sample files in the system library with the
versions typed. Be sure to replace the START.CTL and CRASH.CTL files on the system disk.

The sample START.CTL and CRASH.CTL files use the following indirect command files:

TTY.CMD (set terminal characteristics)
SPOOL.CMD (initialize spoolers)

RTS.CMD (install auxiliary run-time systems)
CCL.CMD (define CCL commands)
ANALYS.CMD (analyze crash dumps)

Edit these files as your installation requires, following the descriptions presented in the RSTS/E System Manager’s
Guide.

6.5.4 Terminal Speed Characteristics File TTYSET.SPD
There are some circumstances when you must create the optional terminal speed characteristics file TTYSET.SPD to
set terminal speed characteristics at the start of each timesharing session. Its use and contents are explained in

the RSTS/E System Manager’s Guide. The following sample dialogue shows how to print the sample file in the
library and how to replace the sample file with the new version.

*TTYSET.SPD

(THE SAMPLE FILE IS PRINTED.)
*SYO: TTYSET.SPD=KB

(TYPE NEW VERSION.)

"z
.

Whe.n you perform the preceding procedures, the system replaces the sample file in the system library with the new
version.

6-15

<.



Building System Library Files and Optional Software

6.5.5 Standard Account File ACCT.SYS

You can use the REACT system program to create a large number of user accounts automatically. To use this
convenience, create the file ACCT.SYS in the system library. The contents of the ACCT.SYS file are explained

in the RSTS/E System Manager’s Guide. A sample of ACCT.SYS is created by the BUILD program. You can print
and replace this sample file by performing the following procedures. (DIGITAL suggests that you make entries in
ACCT.SYS to create a privileged and a nonprivileged account for yourself and create auxiliary accounts associated
with the !, #, &, and % characters.)

*ACCT.SYS

(THE SAMPLE FILE IS PRINTED.)
*SY0:ACCT.SYS=KB:

(TYPE NEW VERSION.)

Z
4

READY

The new version of ACCT.SYS replaces the sample ACCT.SYS in the system library. The PIP system program run
terminates. Proceed to Section 6.6 to create the user accounts.

6.6 CREATING USER ACCOUNTS

Run the REACT system program and use the STANDARD function to create the user accounts in the MFD of the
system disk. Refer to the RSTS/E System Manager’s Guide for a description of the REACT system program. The
following example illustrates the method used to create the user accounts from information in the ACCT.SYS file.

RUN REACT

REACT  VO06C-02 RSTS V06C-02 *TIME SHARING*
SYSTEM ACCOUNT MANAGER

FUNCTION? STANDARD

ALL ACCOUNTS IN ACCOUNT FILE ARE NOW ENTERED
FUNCTION? "2

Ready

REACT prints an identification message and a request for a function. If you type STANDARD or S, the REACT
program creates user accounts from information in the ACCT.SYS file. When the standard function is completed
REACT prints an advisory message and reprints the FUNCTION request. Type CTRL/Z (1Z) to terminate REACT.

At this point, you have built the system disk and have made the RSTS/E system fully operational. DIGITAL

recommends that you shut down the system as described in the RSTS/E System Manager’s Guide and restart
it to test the new START.CTL file.

6.7 AUTOMATED PATCHING DURING SYSTEM GENERATION
The programs in the RSTS/E Automated Patching Facility Package can be used to

1. Install mandatory patches during system generation. The procedures are described in this Section.
2. Create patches and patching command files for customer-developed programs. The procedures are
described in the RSTS/E System Manager’s Guide.
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NOTE
RSTS/E version VO6C contains the first release of the
Automated Patching Facility Package and the autopatch
files used with the Package. Both are subject to design
change: future versions of the Package programs and the
patching files may not be compatible with the facilities
described here.

The Autopatch kit is distributed on the following media

7-track magtape (Label is AP-DO0OSB-BC)
9-track magtape (Label is AP-DO09B-BC)
RKO5 (Label is AN-DO10B-BC, PackID is PATCHB)
RLO1 (Labet is AX-D529B-BC, PackID is PATCHB)
RKO06 (Label is AM-DO11B-BC, PackID is PATCHB)
RKO7 (Label is AY-D523B-BC, PackID is PATCHB)

NOTE
The third from the last letter in each label, as well as the
last letter in the disk PackID’s, are the revision level letters
of the Autopatch kit current as of this printing. Future
revisions will bear revision levels using different letters,
Check the exact label on the Autopatching kit you are
using,

During system generation, the system manager prepares for, and uses, automated patching at these times:

1.

After using the COPY option. There may be mandatory patches which must be installed for the

SYSGEN system to function properly. Such patches must be installed immediately after the COPY, and
must be installed using the manual procedures described in the Release Notes or RSTS/E Software
Dispatch. Refer to Section 3.4 for a discussion of the PATCH option to the initialization code.

After the SYSGEN system is running. If there are mandatory patches required for INIT.SYS, RT11.RTS,
or SYSGEN.SIL, they must be installed immediately after the SYSGEN system has been started. The
system manager installs the patches by running the ONLPAT.SAV program. Refer to Section 6.7.1

for the procedures to use.

During the configuration dialogue. The dialogue contains questions concerning monitor and BASIC-PLUS
Run-Time System automated patching. Answers given here set up SYSBAT processing of the

Automated Patching Facility Kit. Refer to Section 6.7.2 for the procedures to use.

After the standard system library has been built. Immediately after a build of the standard system
library, the system manager must install any patches to the programs in the library. Refer to Section 6.7.3
for instructions.

After each optional system library has been built. Should the installation require any of the optional
system libraries, the system manager must install any patches to programs in the libraries. Refer to
Section 6.7.4 for instructions.

After any auxiliary Run-Time Systems and/or optional software are built, the system manager must
install patches for these software packages. Refer to the software Installation Guides for instructions.

6.7.1 Procedures for Patching RT11.RTS, INIT.SYS, and SYSGEN.SIL Code
Use these procedures to install mandatory patches to RT11 .RTS, INIT.SYS, and SYSGEN.SIL Code.

1. After you have run the START option to the initialization code (to start the SYSGEN system) the

message ?CAN'T FIND FILE ON ACCOUNT and the RT11 Run-Time System prompt (-) are printed.
Then logically mount the RSTS/E distribution medium, if it is disk.
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2. Physically mount the patching distribution medium on a free unit, then ready the unit.
3. Logically mount the patching medium if disk, by typing:

MOUNT dev:PackID/RO

where dev: is the device and unit for the patching medium and PacklD is the disk pack ID as noted in
the previous section.

4. Run the ONLPAT program by typing:
-Rdev: ONLPAT
where dev: is the device and unit of the RSTS/E distribution medium.
5. The ONLPAT program prints the following query:
COMMAND FILENAME?
Respond with a command line in the following format:
logfile = dev: command file

where logfile can be:

LPn: to print a record of the patching on the line printer unit specified and at the
keyboard.

SY:filnam.ext  to record the patching process on a disk file in the public structure and at the
keyboard.

NL: to avoid recording the patching process except at the keyboard.

and dev: must be the device on which the patching medium is mounted.

and command file is:

RTI11.CMD to install patches to RT11.RTS
INIT.CMD to install patches to INIT.SYS
SYSGEN.CMD to install patches to SYSGEN.SIL

For example:

COMMAND FILE NAME? NL:=DEV:INIT.CMD

6. The ONLPAT program installs the mandatory patches to the file specified through the command file,
then returns to the command FILE NAME? query. Enter another command line to repeat the process.
When all three files have been patched, type CTRL/Z in response to the COMMAND FILE NAME?
query to terminate ONLPAT.

7. Compare the log file produced by ONLPAT with the mandatory patches in the Release Notes and the
Software Dispatches. If any mandatory patches have been published, but not installed, install them now,
following the instructions in the article.
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6.7.2 Procedures for Patching Monitor and BASIC-PLUS RTS Code
Use these procedures to provide automated patching of the RSTS monitor and BASIC-PLUS Run-Time System code.

6.7.2.1 Answering the Configuration Questions — There are two configuration dialogue questions which initiate
automated patching: MONITOR PATCHING? and BASIC-PLUS PATCHING? Answer YES to both questions to
initiate a series of questions that defines the placement and name of the Automated Patching Facility Kit.

For example, respond as follows if the kit is magtape:

MONITOR PATCHING?
PATCH FILE MEDIUM?
PATCH FILE NAME?

BASIC-PLUS PATCHING?
PATCH FILE MEDIUM?
PATCH FILE NAME?

Respond as follows if the kit is disk:

MONITOR PATCHING?
PATCH FILE MEDIUM?
PACK ID?

PATCH FILE NAME?

BASIC-PLUS PATCHING?
PATCH FILE MEDIUM?
PACK ID?

PATCH FILE NAME?

#7# YES
#MT# @D
#SMONITR.CMD# (P

#174 YES
#MT#
#$BASIC.CMD# (@

#1724 YES
#MT# DK

#17% PATCHB
#SMONITR.CMD# (@

#7% YES
#MT# DK

#77# PATCHB
#$SBASIC.CMD# (@

where the pack ID (shown here as PATCHB) is the pack identification from the patching kit disk.

When the SYSBAT program is processing, it prints a request to mount the patching file distribution medium. For

example:

MOUNT THE MONITOR PATCH FILE MAGTAPE ON A MAGTAPE DRIVE WITH NO “WRITE RING”

AND SET TO “ON LINE™

MOUNT MT: “
UNIT? 1

” — WRITE LOCKED

After the system manager mounts the kit and types its unit number, the SYSBAT program installs necessary
monitor patches (based on the configuration), and skips all others, logging each patch installed and skipped at the

console keyboard.

6.7.2.2 Rerunning the SYSBAT Program — Should the system manager determine that some patches have been
skipped that should have been installed (based on the system’s configuration), the configuration dialogue could be
in error. To recover, rerun the configuration dialogue, as described in the RSTS/E System Generation Manual.
Inciude the patching kit again, and observe whether SYSBAT installs the patches.
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6.7.2.3 Installing Published Patches — Compare the SYSBAT listing of patches installed with the mandatory
patches in the Release Notes and the Software Dispatches. If any mandatory patches have been published, but not
installed, install them now following the instructions in the article.

6.7.3 Procedures for Patching the Standard System Library
Use these procedures to provide automated patching of the source code for standard system library programs.

6.7.3.1 System Size and Patching Account Considerations — The system manager must make two decisions before
patching source programs:

1. Whether or not to save patched source programs on-line.
2. Which account to use when copying the kit’s patching files from the distribution medium.

The automated patching process allows the system manager to save patched source programs on-line, (thereby
consuming disk storage and presenting possible security problems) or off-linc, on the patching distribution medium
(thereby requiring that the patches be reinstalled each time the patching medium is used). DIGITAL recommends
that patched source programs not be saved on-line, since it does not take much time to install the patches from
the distribution medium and since many systems cannot afford the disk storage patched sources would require.

The automated patching process also allows the system manager to choose which account to use when copying
patching files from the kit. DIGITAL recommends that the system manager create an account in the public
structure for storing files copied from the patching kit, and specifically not use the system library account [1,2]
for patching, since there is a large number of files that must be stored.

6.7.3.2 Create an Account to Hold the Patching Files — Immediately after building the standard system library, run
the REACT program to create an account in the public structure for storing the patching files. Use the ENTER
function to create the account, as described in the RSTS/E System Manager’s Guide. The following discussion will

use [200,200] as the account created to hold patching files.

6.7.3.3 Copy Patching Command Files — Next, run the PATCPY program to copy the patching command files
from the autopatching medium to the account created in Section 6.7.3.2.

1. Mount the autopatching magtape or disk on an available drive. Logically mount the device if it is disk.
2. Type RUN $PATCPY. After it prints its header line, PATCPY presents the following dialogue.

ENTER DISTRIBUTION DEVICE/PPN <[1,2]>: nnx:

Respond with the device and unit number of the autopatching files. Do not specify an account, as the
files are distributed in the default account [1,2].

ENTER OUTPUT DEVICE/PPN <default>: [200,200]

Respond with the account created to hold the patching files. The example shown is account [200,200]
in the public structure. The default is the account the system manager is logged into.

PACKAGES TO PATCH? ALL

Respond with the package(s) to be patched. The package names are defined in Table 6-7.

6-20



Building System Library Files and Optional Software

Table 6-7
Package Names for PATCPY

Package Name Command Files Copied for

BUILD The Standard System library as created
by BUILD.CTL.

SPLER The Spooling Package library as created
by SPLER.CTL.

BIGPRG The Large Programs library as created
by BIGPRG.CTL.

BACKUP The BACKUP Package library as
created by BACKUP.CTL.

UETP The UETP Package library as created
by UETP.CTL.

ALL All command files on the autopatching
volume.

The example shows the response ALL. If system disk storage could be a problem, or the system will not
include all the optional libraries, respond with another entry, then delete the contents of the patching
file account before running PATCPY again. Entering ALL allows the system manager to run PATCPY
just once during the automated patching process.

When ALL is entered, PATCPY copies the command files from the autopatching medium to the account.
If any other response is entered, PATCPY prints.

OTHER WILD CARD STRINGS? (P

Respond by typing the LINEFEED key. Entering wild card strings is useful for customer patching kits,
but is prohibited when patching the RSTS/E libraries. After is typed, PATCPY copies the files.
NOTE
The PATCPY operation copies several “les in addition to
those needed by any individual package. The PBUILD

program (described in Section 6.7.3.4) uses the required
files only, and ignores others.

As PATCPY transfers each file from the autopatching medium to the account, it prints
COPYING <filespec> TO <filespec>

Should this output become tiresome, type CTRL/O to suppress the output.
. When the copy is completed, PATCPY prints:

nnn FILES COPIED
COPY OPERATION COMPLETE

and returns control to the BASIC-PLUS command level. Dismount the autopatching medium and store it.
Remember to logically dismount the medium, if disk.
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6.7.3.4 Install the Patches — Use the following procedures to install the patches into the system library.

1.

Mount the RSTS/E distribution volume that contains the standard system library. Logically mount it,
if disk.

Run the PBUILD program by typing RUN $PBUILD. After its header line is printed, PBUILD begins
the following dialogue.

READ FILES TO PATCH FROM <SY:[1,2]>: nnx:
Respond with the device name and unit on which you have mounted the library distribution medium.

COMPILE PATCHED PROGRAMS? YES
LIBRARY DEVICE <SY:[1,2]>: P
SYSTEM DEVICE <SYO:[1,2]>: (P
SAVE PATCHED SOURCES? NO

Respond as shown, unless the library and/or system devices are different from the defaults indicated.

If they are different, specify the correct device instead of typing the LINE FEED key.

PBUILD then prints a prompt (#). Enter a command line that defines the account and command file from
which the patches will be executed, in the form:

filespec = command file

If the system manager specifies just an account and command file, the patches are installed, with the
log of all edits printed at the keyboard the system manager is logged into. For example,

# {200,200} BUILD.CMD

patches the standard system library from account [200,200], printing the log at the system console and at
the keyboard used (if different from the system console).

To send the log to some other file use the command line form
filespec = command file
To prevent the log from being output to any device except the system console, use the command line form:
NL: = command file
PBUILD now installs the patches. When the process is complete, PBUILD returns to the prompt:
READ FILES TO PATCH FROM <nnx:>: 1Z
Since the standard system library is patched, type CTRL/Z to exit from the PBUILD program and return
Fo the BASIC-PLUS command level. Remove the RSTS/E library medium, and logically dismount it,
l(godr::)(z;re the log file produced by PBUILD with the mandatory patches in the Release Notes and the

Software disptaches. If any mandatory patches have been published, but not installed, install them now,
using the instructions in the Release Notes and Dispatches.
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6.7.4 Procedures for Patching the Optional System Libraries

Procedures for automated patching of the optional system libraries are similar to those used to patch the standard
system library. Follow the instructions in Section 6.7.3 to patch any of the optional libraries, but note these items
before starting.

1. PATCPY has already been used to transfer files from the autopatching distribution medium to an account
in the public structure. PATCPY need not be run again if the files needed for patching are in the account.
For example, if ALL was used as a reply to the query PACKAGES TO PATCH?

2. PATCPY must be run again if the files have not yet been transferred. For example, BUILD was used in
reply to the PACKAGES TO PATCH? query, and now the system manager is patching the just-built
Large Programs Library. The system manager must delete the files from the account, then run PATCPY,
specifying BIGPRG in response to the PACKAGES TO PATCH? query.

3. Be careful, when mounting and dismounting magtape distribution media. Different libraries are on
different reels. Table 6-6 describes which libraries are on each of the tape reels.

4. When running PBUILD, use the following filenames in the command line entered in response to the

(#) prompt:
Command File Patches this Library
SPLER.CMD The spooling package library built by SPLER.CTL
BIGPRG.CMD The large programs library built by BIGPRG.CTL
BACKUP.CMD The BACKUP package library built by BACKUP.CTL
UETP.CMD The UETP package library built by UETP.CTL
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6.8 SUMMARY OF PROCEDURES

This section summarizes the procedures you must follow to build the system library files. Figure 6-1 illustrates the

flow of the procedures.

STEP 26
Sect. 6.2

STEP 27
Sect. 6.2

STEP 27-A
Sect, 6.2

STEP 27-B
Sect. 6.7

STEP 28
Sect. 6.2

Mount the
systam library
distribution

i

$BUILD

Build the
standard BASIC-
PLUS Library

|

Mount auto-
patching
distribution
medium

AUTOPATCH

Run the auto-
patching programs
to patch the
Library

Y

SBUILD

Build the
optional BASIC-
PLUS system
Libraries

STEP 28A
Sect. 6.7

STEP 28B
Sect. 6.3

STEP 29
Other
Documentation

STEP 30
Sect. 6.6

STEP 31
Sect. 6.6

l

AUTOPATCH

Run the auto-
patching programs
to patch the
optional Libraries

i

Add auxiliary
Run-Time Sysiems
then patch
them

l

Build and
patch optional
software

i

Create ASCII
text and
message files

l

SREACT

Create user
accounts

Figure 6-1 Summary of System Library Build Procedures

6-25




Building System Library Files and Optional Software

STEP 26. Mounting the System Library Distribution Medium

Procedure:

a. For magtape distribution:
Mount on upit O the tape labelled:
AP-2752F-BC (for a 7-track TU10 drive)
AP-2753F-BC (for a 9-track TU10/TS03 or TU16/TU45/TE16 drive)
Ensure that the write enable ring is removed.
Ensure that the LD PT and FILE PROT indicators are lit.
Set the ON-LINE/OFF-LINE switch to ON-LINE. Ensure that the READY light comes on.

b. For disk cartridge distribution:
Mount on a free unit the disk labelled:
AN-2751F-BC (for RKO5 distribution)
AX-D528F-BC (for RLO1 distribution)
AM-5445F-BC (for RK06 distribution)
AY-D526F-BC (for RKO7 distribution)

Move the LOAD/RUN switch (on the RK05) or the STOP/RUN switch (on the RK06 and RK07) on the drive
to the RUN position; depress the LOAD switch to the in position for RLO1s,

Ensure that the READY indicator comes on.
Ensure that the WR PROT indicator is lit.

Type the following command, replacing dev with the device name and unit number of the disk:

MOUNT dev: SYSLIF/RO
MOUNT dev: SYSGNF/RO (for RKO7 distribution only)

STEP 27. Building the Standard System Library Files
Refer to Section 6.2.1 (from magtape), or Section 6.2.3 (from disk).

STEP 28. Building the Large Programs
Refer to Section 6.2.2 (from magtape), or Section 6.2.4 (from disk).

STEP 29. Building Optional Software
Refer to Sections 6.3 and 6.4.

STEP 30. Creating the ASCII Text and Message Files
Refer to Section 6.5.

STEP 31. Creating User Accounts
Refer to Section 6.6.
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CHAPTER 7
REGENERATING RSTS/E SOFTWARE DURING TIMESHARING

You can generate additional RSTS/E monitors and/or BASIC-PLUS run-time systems on-line during timesharing. These
files can replace the existing versions or can be retained on the system disk for occasional use. To generate a monitor or
run-time system, first ensure that the necessary system generation files are available and (when generating a run-time
system) that sufficient contiguous space exists on the system disk. Next, answer the configuration questions and start
the batch control file following essentially the same procedures as described in Chapter 4. When the batch run terminates,
the monitor and/or run-time system generation is complete. You can then tailor (and install, if necessary) the monitor
and/or make the run-time system available for use.

7.1 PREPARING FOR ON-LINE GENERATION

Before you can begin to generate a monitor or BASIC-PLUS run-time system on-line, the public disk structure must con-
tain the system generation files and RT11 must be added as a run-time system. A pseudo keyboard must also be avail-
able. In addition, if you plan to generate BASIC-PLUS, ensure that the system disk contains enough contiguous space for
the run-time system file.

7.1.1 Finding Contiguous Space for BASIC-PLUS

Run-time system files must occupy contiguous disk space. Therefore, you should ensure that sufficient contiguous space
exists on the system disk before you generate an additional BASIC-PLUS run-time system. If you previously allocated
extra contiguous space as a dummy or extra-large file, you can simply delete or reduce the size of that file. If you did
not originally plan extra contiguous space, you can use a BASIC-PLUS OPEN statement with the contiguous MODE
specification to open a file of the approximate size. If the system executes the statement without error, the space exists.
If the statement fails, you must delete some files or transfer some files to other media in order to free contiguous disk
space. You can then begin to generate the BASIC-PLUS run-time system.

7.1.2 Obtaining the System Generation Files

On-line generation of the monitor or BASIC-PLUS requires that the files SYSGEN.SAV, SYSBAT.SAV, MACRO.SAV,
CREF.SAV, PIP.SAV, LINK.SAV, SILUS.SAV, HOOK.SAV, and ERR.STB be in the system library account [1,2]. The
CREATE batch stream copies these files from the distribution medium to the SYSGEN system disk during the initial
system generation.

If the target system was written on a system tape or on a disk other than the SYSGEN disk, all the files may not be
available on the system disk. However, the RT11 run-time system must have been copied to the target system (see
Section 6.3). Ascertain whether the files exist on the system disk. If not, follow the procedures in Chapter 2 to
mount the distribution medium. Use the MOUNT command to logically mount the distribution disk. Then use
UTILTY to add RT11 as a run-time system. The following is an example of this procedure:

RUN $UTILTY

UTILTY V04(~03 RSTS VOSE-02 XTIME SHARINGX
$AID RT11

¥2Z

Readw
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Replace DK1 in the example with the device name and unit number of your distribution medium.

Follow the procedures in Chapter 4 to run the CREATE batch stream. This batch stream copies the remaining required
files to the system disk under the logged-in account and chains to SYSGEN.SAV, which asks the configuration
questions.

If the target system was output to the SYSGEN system disk during the previous system generation, the files remained on
the disk. In this case, you need not recopy them. You must, however, add the file RT11.RTS as a run-time system. Run
the UTILTY program and use the ADD command to do so. You can then simply type the command RUN $SYSGEN,
which runs the program SYSGEN.SAV, as in the following example.

RUN $SYSGEN

XKL P JUN-- 78 KK

Bedinning of RSTS/E suystem deneration,

fluestions come in lond and short forms.
If wou are familiar with themy answer
*S* for shorts otherwiser answer "LL" for

/_\/\/_\_

7.2 GENERATING THE MONITOR OR BASIC-PLUS RUN-TIME SYSTEM

Answer the configuration questions to include the features required by the monitor and/or run-time system. The SYS-
GEN program asks a subset of the configuration questions if you are generating only a monitor or a run-time system.,
When generating a monitor or run-time system for an existing system disk, be sure to assign the new file a different name
from the installed file. If necessary, you can generate a monitor or run-time system for a new target medium.

When you have answered all the configuration questions, type RUN $SYSBAT to start the batch process. When the
execution of the batch file is complete, the new monitor or run-time system resides in account [0,1] on the system disk.

7.3 TAILORING A NEW MONITOR

After the batch process ends, you can shut down the system and tailor the new monitor whenever it is convenient to do
so. To tailor and install the monitor, follow the procedures in Sections 5.2 through $.7. If the monitor runs on an exist-
ing system disk, you may not need to re-allocate system files. List the file status table (using the LIST suboption of the
REFRESH initialization option) to ascertain any necessary changes.

7.4 PREPARING THE NEW RUN-TIME SYSTEM FOR USE
You can use the new BASIC-PLUS run-time system as an auxiliary run-time system or as the system default.

To use the new BASIC-PLUS as an auxiliary run-time system, run the UTILTY program. Issue the ADD command
to add the run-time system for use under RSTS/E.

To install a new default run-time system, shut down the system. Use the REFRESH option (Section 3.7) to delete the

current default run-time system (if you do not plan to use it again). Next, use the DEFAULT option (Section 3.8) and
specify the new run-time system as the default. Finally, use the START option (Section 3.10) to start timesharing with
the new default run-time system.
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The new default run-time system needs a new system library. To create a new library, log into a privileged account
and use the BUILD program. BUILD allows you to create the library on a public or private disk. Physically and logi-
cally mount the output disk, then physically mount the first volume of the system library distribution kit. Write-
protect this volume. If the distribution medium is disk, use the MOUNT command (including the /RO switch) to
logically mount the disk. Then type RUN $BUILD to run the BUILD program. The following is the BUILD program
dialogue:

SYSTEM EBUILD?

TARGET SYSTEM DEVICE <SYO!:7
SOURCE INFUWY UDEVICET®
LIBRARY OQUTFUT DEVICE <8Y: =7
LIBRARY ACCOUNT <C1ly27357

Answer YES to the SYSTEM BUILD question. The BUILD program then prints the TARGET SYSTEM DEVICE
question. The default response is the current system disk. To specify another disk, type its device name and unit
number, followed by a colon. The disk must be logically mounted and write-enabled.

In response to the SOURC INPUT DEVICE question, specify the distribution disk or tape and its unit number. As
the LIBRARY OUTPUT DEVICE, specify the device name and unit number to which to write the new library.
Specify the desired library account in response to the final question.

The BUILD program runs and creates the files on the specified account. When finished, BUILD prints the BUILD
COMPLETE and READY messages,

To build the large system programs, physically mount the next system library distribution volume. (If the distribu-
tion medium is RLO1, RK06, or RKO7 disk, use the same volume as for the standard library build.) Write-protect
this volume. If the distribution medium is disk, logically mount it by using the MOUNT command (including the
/RO switch). Then type RUN $BUILD.

Answer NO to the SYSTEM BUILD question, and answer the SOURCE INPUT DEVICE, LIBRARY OUTPUT
DEVICE, and LIBRARY ACCOUNT questions as you did for the standard library build. In response to the CONTROL
FILE IS question, specify $SPLER.CTL. The BUILD program runs and creates the large programs as requested.

The BUILD COMPLETE and READY messages signal the end of the BUILD procedure.
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HARDWARE BOOTSTRAP PROCEDURES

APPENDIX A

Bootstrapping a device involves using the central processor unit (CPU) console switches to access and initiate a hard-
ware loader. The hardware loader contains machine instructions for reading a special record from the device. The record,
called a bootstrap record, is transferred into memory and executes a specially designed software program. For the
bootstrap operation to succeed, the device accessed must be on line and ready; the medium accessed must contain a
proper bootstrap record; and the console terminal must be on line.

The console switches and their use are described in the PDP-11/70 Processor Handbook and in the
PDP-11/04/05/10/35/40/45 Processor Handbook. The bootstrap procedure that you should use depends
upon the type of hardware bootstrap device on the system. Table A-1 summarizes the addresses needed to
bootstrap each device. The detailed procedures to bootstrap a device are presented according to the types
of hardware bootstrap devices available.

Summary of Hardware Bootstrap Addresses

Table A-1

Bootstrap Type

Device to Bootstrap BM873-YA | BM873-YB! |MR11-DB | BM792-YB M9301-YA | M9301-YB | M9301-YC |M9301-YF | M9312
RF11 Disk 773000 773136 773100 777462
RS03/RS04 Disk DS DS 100 DS DS
RK11 disk cartridge
Unit 0 773010 773030 773110 777406 DK DK 30 DK DK
RP02 or RP03 disk
pack unit 0 773100 773350 773154 776716 DP DP 40 DP DP
RP04, RPOS, or RPO6 disk
pack unit 0 773320 DB 70 DB DB
RK11 disk (unit n) 773032 DKn DKn 30+n DKn DKn
RLO1 DLn
RK611 disk (unit n) DMn DMn
RKO7 disk (unit n) DMn
RPO2 or RPO3 disk pack
(unit n) 773352 DPn DPn 40+n DPn DPn
RP04, RP0S, RM02,
RMO03, or RP06 disk
(unit n) 773322 DBn 70+n DBn DBn
TU10 and TS03 magtape 773050 773110 773136 see MT MT 10 MT MTn

footnote
No. 2

TU16/TE16/TU4S
magtape 773150 MM 60 MM MMn
TC11/TUS6 DECtape 773030 773070 773120 777344 DT DT 20 DT DTn

11 bootstrap a nonzero disk unit, set the address in the Switch Register, press the LOAD ADRS switch, set the unit number in the Switch
Register, and press the START switch.

2To bootstrap a TU10 or TS03 magtape, use the loading routine described in Section A.S.
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A.1 BM873-YA PROCEDURE
If the BM873-YA Restart/Loader is on the system, perform the following steps.

Move the CPU Console ENABLE/HALT switch to its HALT position and back to its ENABLE position.
Set the CPU Switch Register to one of the following values.

773000 for RF11 disk

773010 for RK11 Disk Cartridge
773100 for RPO2 or RPO3 disk pack
773050 for TM11/TU10 magtape
773030 for TC11/TUS6 DECtape

Press the CPU LOAD ADRS switch.
Press the CPU START switch

A.2 BM873-YB PROCEDURE
If the BM873-YB Restart/Loader is on the system, perform the following steps.

Move the CPU Console ENABLE/HALT switch to its HALT position and back to its ENABLE position,
Set the CPU Switch Register to one of the following values.

773030 for RK11 disk cartridge

773136 for RF11 disk

773320 for RP04 disk pack

773032 for RK11 disk unit specified in the Switch Register

773322 for RPO4 or RMO3 disk unit specified in the Switch Register
773352 for RPO2 or RPO3 disk unit specified in the Switch Register
773350 for RPO2 or RPO3 disk pack

773110 for TM11/TU10 magtape

773150 for TM02/TU16/TE16 magtape

773070 for TC11/TU56 DECtape

Press the CPU LOAD ADRS switch.
If necessary, set the CPU Switch Register to the unit number of the disk drive being bootstrapped.
Press the CPU START switch.

A.3 H324 PUSHBUTTON PANEL PROCEDURE
If the system includes the H324 Pushbutton Panel option for the BM873 Restart/Loader, perform the following steps.

Move the CPU Console ENABLE/HALT switch to its HALT position and back to its ENABLE position.
While holding down the UNLOCK switch, press the appropriate switch to bootstrap the desired device, The
DIGITAL field service engineer who installed the computer should have informed you of the device that each

switch bootstraps.

Press the CPU START switch.
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A4 MRI11-DB PROCEDURE
If the MR11-DB Bulk Storage Loader is on the system, perform the following steps.

Move the CPU Console ENABLE/HALT switch to its HALT position and back to its ENABLE position.
Set the CPU Switch Register to one of the foliowing values.
773100 for RF11 disk
773110 for RK11 disk cartridge
773154 for RPO3 disk pack
773136 for TM11/TU10 magtape
773120 for TC11/TUS56 DECtape
Press the CPU LOAD ADRS switch.
Press the CPU START switch.

A.5 BM792-YB PROCEDURE
If the BM792-YB Hardware Loader is on the system, perform the following steps.

Move the CPU Console ENABLE/HALT switch to its HALT position and back to its ENABLE position.
Set the CPU Switch Register to 773100.
Press the CPU LOAD ADRS switch.
Set the CPU Switch Register to one of the following values.
777462 for RF11 disk
777406 for RK11 disk cartridge
776716 for RPO3 disk pack
777344 for TC11/TUS6 DECtape

Press the CPU START switch.

To bootstrap a TM11/TU10 magtape when the system has neither the BM873 nor the MR11-DB loader, you must
manually enter a load routine into memory using the CPU console Switch Register and the DEP switch.

To load the routine, perform the following steps.
Move the CPU Console ENABLE/HALT Switch to its HALT position and back to its ENABLE position.
Set the CPU Switch Register to 010000.
Press the CPU LOAD ADRS switch.

Load the following contents into memory using the Switch Register and DEP switch.
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Address Contents
010000 012700
010002 172524
010004 005310
010006 012740
010010 060011
010012 105710
010014 100376
010016 005710
010020 100767
010022 012710
010024 060003
010026 105710
010030 100376
010032 005710
010034 100777
010036 005007

Set the Console Switch Register to 010000.
Press the CPU LOAD ADRS switch.
Press the CPU START switch.

If the system reads the tape but halts at address 012034, the magtape generated a parity error. Try another drive. If the
system appears to take no action and halts, verify the accuracy of the routine by using the CPU Console EXAM switch.
Use the Switch Register and the DEP switch to correct any erroneous contents. Rewind the tape to its load point
before executing the routine again. If no recovery is successful. you should have a DIGITAL field service representative
check the device. If the hardware is working properly, you should use a new magtape reel.

A.6 M9301-YA AND M9301-YB PROCEDURE
If the M9301-YA or M9301-YB Bootstrap Terminator is on the system, perform the following steps.

While holding down the CTRL switch, press the BOOT switch on the front of the computer.

The bootstrap prints the contents (in octal) of registers RO, R4, the Stack Pointer, and the Program Counter
at the console terminal. It then prints a prompting § character.

In response to the $ character, type the 2-character device code and the unit number of the device to be
bootstrapped. Terminate your response by pressing the RETURN key. The following are the device codes:

Table A-2
Device Codes for M9301-YA and M9301.YB Bootstraps
Device Code
TU10/TS03 MT
*TU16/TU45/TE16 Magtape MM
RKOS Disk Cartridge bK
RP02/RP03 Disk Pack Dp
*RP04/RP0S/RP06/RM02/RMO3 Disk Pack DB
*RS03/RS04 Fixed Head Disk DS
TUS6 DECtape DT

*M9301-YB Bootstrap Terminator only,
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A.7 M9301-YC PROCEDURE
If the M9301-YC bootstrap is on the system, perform the following steps.

Move the CPU ENABLE/HALT switch to its HALT position and back to its ENABLE position.

Set the start address of 17765000 in the console switches.

Press the CPU LOAD ADDR switch.

Set the device unit number in switches 0 through 2.

Set the device code for the device to be bootstrapped in switches 3 through 6. Table A-3 lists the device codes.

Table A-3
Device Codes for M9301-YC Bootstrap

Device Code

TM11/TU10/TS03 Magtape

TC11/TUS56 DECtape

RK11/RKO0S5 Disk Cartridge

RP11/RP02/RP03 Disk Pack
RH70/TU16/TU45/TE16 Magtape
RH70/RP04/RPO5/RP06/RM02/RMO03 Disk Pack
RH70/RS03/RS04 Fixed Head Disk 1

O NN B WK

Ensure that switches 7 through 21 are off (down).
Press the CPU START switch.

NOTE
Before the M9301-YC bootstrap actually bootstraps the
system, it performs CPU tests, instruction and addressing
tests, and memory and cache tests. If a hardware failure
is detected, the diagnostic program halts. The lights con-
tain the ROM address of the halt. If this occurs, call the
DIGITAL field service engineer.

It may, however, be possible to continue with the bootstrap
operation if the lights contain the address 1773764, which
indicates a cache failure. To continue in this case, press
CONT. This is the ONLY case in which it is possible to con-
tinue bootstrapping after the diagnostic detects an error.

A.8 M9301-YF PROCEDURE
If the M9301-YF Bootstrap Terminator is on the system, perform the following steps.

While holding down the CTRL switch, press the BOOT switch on the front of the computer.

The bootstrap prints the contents (in octal) of registers RO, R4, the Stack Pointer, and RS at the console ter-
minal. It then prints a prompting $ character.
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In response to the § character, type the 2-character device code and the unit number of the device to be boot-
strapped. Terminate your response by pressing the RETURN key. Table A-4 lists the device codes.

Table A4
Device Codes for M9301-YF Bootstrap
Device Code
TU10/TS03 Magtape MT
TU16/TU45/TE16 Magtape MM
RKOS5 Disk Cartridge DK
RKO06 Disk Cartridge DM
RP02/RP03 Disk Pack Dp
RP04/RP05/RP06/RM02/RMO3 Disk Pack DB
RS03/RS04 Fixed Head Disk DS
TUS56 DECtape DT

A.9 M9312 PROCEDURE

The M9312 Bootstrap Module has five sockets that accommodate one CPU ROM and up to four peripheral boot
ROMs. Each CPU and boot device has a unique ROM developed for it. The CPU ROM plugs into a specific socket
location within the module. The peripheral ROMs, however, may be placed in any of the four peripheral socket lo-
cations as long as the sockets are filled in sequential order with no vacancies between loaded ROM sockets. Since
a particular peripheral ROM has a different boot start address in each of the four sockets, it is important to know
the locations of the ROMs in the bootstrap module. The ROM configuration is a diagram of where specific boot
ROMs are located. This information must be known before the bootstrap procedure can begin. The following sec-
tions explain how to determine the ROM configuration if it is not known and how to bootstrap a device when the
ROM configuration is known, Figure A-1 is a diagram of the ROM arrangement for the M9312 Bootstrap Module.

CPU
ROM

BOOT #1 ROM

BOOT #2 ROM

BOOT #3 ROM

BOOT #4 ROM

Figure A-1 M9312 ROM Arrangement
If the M9312 Bootstrap/Terminator is on the system, perform one of the following procedures:

® If you have the M9312 console emulator on the system, follow the procedures in Section A.9.1 (PDP-11/
60’s and PDP-11/70’s do not have console emulators).

® If you have a CPU equipped with switch registers and do not know what devices the M9312 will boot,
perform the procedures in Section A.9.2.

® If you have a CPU equipped with switch registers and know what device ROMs are on the M9312 Boot-
strap Module, follow the procedures in Section A.9.3.
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® If you do not have the M9312 Bootstrap/Terminator Module on your system and need to boot the RLO1
or the RKO7 disk device, perform the manual load routine described in Section A.10.

A.9.1 Using the M9312 Console Emulator
The M9312 console emulator can be initiated in two ways depending on the type of CPU (push button or switch

register) on the system.
1. Push button boot using the M9312 console emulator.

While holding down the CNTRL button, press the BOOT button on the CPU.

The bootstrap prints the contents (in octal) of registers RO, R4, the stack pointer, and R5 at the console
terminal. It then prints a prompting @ character.

In response to the @ character, type the 2-character device code and the unit number of the device to be
bootstrapped. Terminate your response by pressing the return key. If the unit number is not entered, it is
assumed to be zero. Table A-7 contains the device codes.

Successful completion of these push button bootstrap procedures produce header information on the con-
sole terminal, similar to the following example:

Evatrling only consoler disksy and tares
ROTEH VOAC (M7
Oe=bod o d

Begin the system generation process in Chapter 3 — TAILORING THE SYSGEN SYSTEM.
2. Switch register boot using the M9312 console emulator,

® Move the CPU console Enable/Halt switch to its Halt position then back to its Enable position.

® Set the CPU switch register to 765020.

® Press the start switch. The bootstrap prints the contents (in octal) of registers RO, R4, the stack pointer,
and RS5 at the console terminal. It then prints a prompting @ character.

In response to the @ character type the 2-character device code and the unit number of the device to be
bootstrapped. Terminate your response by pressing the return key.! If the unit number is not entered,
it is assumed to be zero. Table A-7 contains the device codes.

Successful completion of the switch register bootstrap procedure produces header information on the
console terminal, similar to the example given for the push button bootstrap. After the message appears,
begin the system generation process in Chapter 3 — TAILORING THE SYSGEN SYSTEM,

A.9.2 Determining the M9312 Bootstrap ROM Configuration
If you do not know the M9312 ROM configuration, it can be determined by using Tables A-S and A-7 and perform-
ing the instructions that follow Table A-5.

!The @ sign returns at this point if the correct boot ROM was not installed, or if a nonexistent device code is entered. If the contents
of the registers R0, R4, R6, and R5 appear before the @ sign, this indicates that at least one boot ROM socket is empty and can ac-
commodate another boot ROM,
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Table A-5 ROM Locations

ROM Address ROM Location
765774 Diagnostic ROM
773000 ROM |
773200 ROM 2
773400 ROM 3
773600 ROM 4

Repeat the following steps for each of the ROM addresses shown in Table A-5. After you have completed this process,

you will know the M9312 bootstrap ROM confi

device having a boot ROM in the M9312 Bootstrap Module.

guration of your system. With this information, you can boot any

Table A-6 M9312 Bootstrap ROM Configuration

ROM
Location

Bootable
Device

Device
Mnemonic

Diagnostic
ROM

ROM 1
ROM 2
ROM 3

ROM 4

® Select a six character ROM address from Table A-5.

® Set the CPU switches to the selected number.

® Press the LOAD ADRS switch to set the ROM address,

® Press the EXAM switch, The contents of the ROM address just loaded will appear in the CPU data register.

_ ® Match the octal number represented in the CPU data register with the octal data number shown in Table

A-7.

® Locate in Table A-7 the device mnemonic and the device name associated with the matching number, The
ROM you have just investigated can boot the device(s) you located in Table A-7. Write the retrieved device
information from Table A-7 with the appropriate ROM location in Table A-6. For example, if you selected

a six character ROM address for ROM 1 from Table A-S,
in Table A-7 with ROM 1 in Table A-6. Documentin

forming the above procedure again.

A-8

place the device mnemonic and name you located
g the ROM configuration in Table A-6 will obviate per-
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Table A-7 Device Name and Mnemonic

Device to Octal

Be Booted Mnemonic Unit Data
RLO1 DL 0-3 042114
RK06/RK07 DM 0-7 042115
RXO01 DX 0-1 042130
RP0O2/RP0O3 DP 0-7 042120
RP04/RPOS/RPO6 DB 0-7
RMO02/RM03 DB!
RKO3/RKOS DK 0-7 042113
TUS5/TUS6 DT 0-7
TU16/TEI6 MM 0-7 046515
TU10/TE10/TS03 MT 0-7 046524
RS03/RS04 DS 0-7 042123
PCO5 PR N/A 050122
LO SPD RDR TT N/A
TU60 CT 0-1 041524
RX02 DY 0-1 042131
Console Emul. AOQ N/A 040460
CPU ROM
Diagnostic ROM BO N/A 041060
PDP-11/60/70

1777762
XXX7773

! Type in DB rather than DR if you are booting the RM02 or RM03 disk.
" This is a continuation ROM of a multiple ROM boot.
* Bad ROM or NO ROM present.

After you have determined the ROM configuration, perform the procedures in Section A.9.1 if you find you have a
console emulator; otherwise, perform the procedures in Section A.9.3. The following section explains how to boot-
strap with the M9312 module using a switch register controlled CPU,

A9.3 Bootstrapping with the M9312

The following procedure describes how a device is bootstrapped when the M9312 Bootstrap ROM configuration is
known. The data you need to bootstrap a device appears in Table A-8.
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Locate in Table A-8 the name of the device to be booted.

Determine from the ROM configuration (Table A-6) the location (ROM 1/2/3/4) of the device boot ROM.
Select the three character Switch Register Code (SWR) from Table A-8 for the particular ROM location.
Move the CPU console Enable/Halt switch to its Halt position then back to its Enable position.

Set the CPU switch register to 765744 (or 17765744 for PDP-11/70).

Press the CPU LOAD ADRS switch.

Set the Switch Register Code (SWR) selected from Table A-8 in CPU switches 0-8 as shown in Table A-9.
Set the unit number of the boot device in CPU switches 9-11 (see Table A-9).

Press the CPU start switch.

Successful completion of this process boots the device. A message, similar to the following example, appears on the
console terminal. At this point, you may begin the system generation process in Chapter 3 — TAILORING THE
SYSGEN SYSTEM.

Enasnling onlwe consoler disksy and tares.

FETS UL (MTO)

(1

sl i ¢
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Table A-8 Switch Register Codes (SWR)

Device to | Switch Register Code (SWR)

Be Booted ROM 1 ROM 2 ROM 3 ROM 4
RLO1 012 212 412 612
RKO06/RK07 012 212 412 612
RXO01 012 212 412 612
RP02/RPO3 012 212 412 612
RP04/5/6 056 256 456 656
RMO02/RMO03
RK03/05/05) 012 212 412 612
TUS5/56 042 242 442 642
TUl6 012 212 412 612
TU10/TSO3 012 212 412 612
RS03/04 012 212 412 612
High Speed 012 212 412 612

Reader
Low Speed 042 242 442 642

Reader
TU60 012 212 412 612
RX02 012 212 412 612

Table A-9 Console Switch Register Settings
15114113112 |11§10|/09]|08|07|06|05]04]03|02]|01]{00
| l I
| Octal Unit Switch Register Code (SWR) |
} Number | from Table A-8 |
O J
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A.10 LOAD PROGRAM BOOTSTRAP FOR THE RLO1 AND RKO7
To bootstrap an RLO1 or RKO7 device when the system does not have the M9312 Bootstrap Module, you must manu-

ally enter a bootstrap load routine using the CPU console. The following procedure describes the manual load process

using the PDP-11/34. A similar procedure is followed using the CPU LOAD ADRS, DEP, and EXAM switches for the
PDP-11/70 computer.

While holding down the CNTRL button, press the HLT/SS button on the CPU.
Set address 1000 in the console register by using the numbered console buttons.
Press the LAD (load address) button.

Press the CLR button to clear the register.

Load the contents, that appear on the next page, into memory using the numbered buttons and the DEP
button. Press the CLR button after you have placed the contents in the CPU register and pressed the DEP
button.
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RLO1 Bootstrap RKO7 Bootstrap
Routine Routine
Address Contents Contents
1000: 12700 12700
1002: 174400 177440
1004: 12760 12760
1006: 13 o!
1010: 4 10
1012: 12701 12701
1014: 42 20033
1016: 10110 10110
1020: 105710 105710
1022: 100376 100376
1024: 12760 12760
1026: 177601 177400
1030: 4 2
1032: 5721 62701
1034: 10110 16
1036: 105710 10110
1040: 100376 105710
1042: 12760 100376
1044: 177400 5710
1046: 6 100001
1050: 5060 0
1052: 4 5007
1054: 62701
1056: 6
1060: 10110
1062: 105710
1064: 100376
1066: 5710
1070: 100001
1072: 0
1074: 5007

After the contents are loaded, perform the following steps.

® Place address 1000 in the console register again by using the numbered buttons.

® Press the CPU LAD (load address) button to load the address.

® While holding the CNTRL button down, press the START button on the CPU to boot the device.
You can verify the accuracy of the load routine by using the CPU EXAM button. Place address 1000 in the register
and press the LAD button. Press the EXAM button to reveal the contents of address 1000. It should be 12700 for

both the RLO1 and RKO7 routines. Continue to press the EXAM button to check the contents of the remaining
addresses in the load routine. Use the LAD and the DEP buttons to correct any erroneous contents.

!Select drive number 0-7 for the RK07.
2Load 4 for unit 0, 404 for unit 1, 1004 for unit 2, and 1404 for unit 3.
3Load 3 for RK06.
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APPENDIX B
SYSTEM GENERATION ERROR MESSAGES

B.1 INITIALIZATION CODE ERROR MESSAGES

The RSTS/E system initialization code routines make many checks to ensure the consistency of system structures.
Initialization routines compare existing structures with their definitions and with references in other parts of the system.
The checks must be successful; if not, the routines detect a consistency error, which indicates that the system is
corrupted.

The initialization routines may also encounter errors while attempting to execute initialization options. The error text
for many of these errors is preceded by the message FATAL RSTS/E SYSTEM INITIALIZATION ERROR. The
initialization code prints a descriptive error message and returns to the OPTION: prompt. If such an error occurs,
follow the error recovery procedures in Table B-1. If these procedures are unsuccessful, consult your DIGITAL
Software Support Specialist.

For many of the errors, no recovery procedures exist. If such an error occurs, you should submit a Software Perform-
ance Report (SPR) as noted in the Recovery Procedures column for that error message.

Table B-1
Initialization Code Error Messages
Message Recovery Procedure

ACCOUNT [1, 2} MISSING Reinitialize the disk as a system disk.
FROM OUTPUT DISK
BAD [0, 1] DIRECTORY Rebootstrap the system disk and retry the operation.

If the retry fails, use DSKINT to reinitialize the disk.
BADB.SYS NOT FOUND —~ RESULTS Rebootstrap the system disk and retry the operation.
UNPREDICTABLE If the retry fails, use DSKINT to reinitialize the disk.
BUFF.SYS NOT FOUND OR TOO Warning message only. Shut down the system and use
SMALL — DECTAPE DISABLED REFRESH to create the file at the required size.
CANNOT REFRESH THIS DISK Reinitialize the disk.
CANNOT START WITH THIS SWAP Use DEFAULT to change the swap max and/or
MAX AND MEMORY TABLE memory allocation table.
CLUSTER 1 (REQUIRED FOR MFD) If the pack cluster size for the disk is greater than the
CONTAINS A BAD BLOCK device cluster size, use DSKINT to reinitialize the

disk with a lower pack cluster size. If the error recurs,
use a different disk.
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Table B-1 (Cont.)
Initialization Code Error Messages

Message

Recovery Procedure

CLUSTER ALLOCATED TO
[p.pn] filnam.ext IS NOT ON A PACK
CLUSTER BOUNDARY

[P.PN] CLUSTER MAP IN UFD
DISAGREES WITH MFD

DECTAPE INPUT ERROR
DEFAULT RTS HAS INVALID SIZE
PARAMETERS

DEFAULT RTS NOT FOUND OR
INVALID

DEVICE xx: DOES NOT INTERRUPT —
DEVICE DISABLED

DEVICE ERROR WHEN TRYING TO
BOOTSTRAP DEVICE

DIRECTORY ENTRY FOR

[P.PN] filnam.ext CONTAINS PACK
CLUSTER NUMBER WHICH IS TOO
BIG

DIRECTORY ERROR DETECTED IN RDB
DIRECTORY ERROR — FILE NOT FOUND
[0.1] DIRECTORY NOT FOUND

DISK BLOCK 0 (REQUIRED FOR
BOOTSTRAPS) IS BAD

DISK ERROR DURING DSKINT BUILD
PHASE

DISK STRUCTURE IS IRREVOCABLY
CORRUPT

DOUBLY ALLOCATED BLOCK FOUND AT
DEVICE CLUSTER nn. THE BLOCK IS
ALLOCATED TO [p,pn] filnam.ext AND
{p.pn] filnam.ext

CLEAN asks whether to delete the file, then confirms
your response.

CLEAN asks whether to zero the account and
confirms your response.

Ensure that the DECtape drive is clean and properly
aligned. If the error recurs, try another drive.

Regenerate.
Ensure that a valid run-time system is on the system
disk. Regenerate if necessary.

Use HARDWR to set the correct vector address for
xx: or call the DIGITAL field service engineer.

Ensure that the device is on-line and ready. If the
error recurs, try a different device.

CLEAN asks whether to delete the file and confirms
your response.

Reinitialize the disk.
Reinitialize the disk.
Reinitialize the disk.

Reinitialize the disk. If the error recurs, use a
different disk.

Reinitialize the disk. If the error recurs, use a
different disk.

Reinitialize the disk.

CLEAN lets you choose the file to delete, then
confirms your response.
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Table B-1 (Cont.)

Initialization Code Error Messages

Message

Recovery Procedure

DRIVE NOT READY:

DSKINT ERROR — ATTEMPT TO
FORMAT UNFORMATTABLE DISK

DSKINT OR SYSGEN ERROR — DSKINT
ALLOCATION FAILURE

EOF READING INIT.SYS

ERR FILE INVALID

ERR FILE NOT FOUND

ERROR DETECTED WHILE READING
ERROR RECORD SECTOR #n

ERROR - KB INTERFACES OUT OF
SEQUENCE

ERROR - NO SETUP FOR DISK xx:
ERROR — UNKNOWN DISK xx:

EXCESSIVE BAD CLUSTERS

FATAL DISK ERROR DURING
CONTROL RESET

FATAL ERROR — NO SMALL BUFFERS
LEFT

xxx FILE NOT FOUND WHEN
REMOVING IT

Ensure that the disk drive is on-line and READY.
Press the LINE FEED key to retry the operation.
Type any other character to abort the operation.

Submit an SPR.

Submit an SPR.

Submit an SPR.

Copy the file ERR.ERR from the distribution
medium to the system disk and use the DEFAULT
option to install ERR.ERR as the system default.

Copy the file ERR.ERR from the distribution
medium to the system disk and use the DEFAULT
option to install ERR.ERR as the system default.

Waming message only. Error occurred during
reading of factory error records. Disregard the
error message.

Regenerate. If the problem recurs, submit an SPR.

Regenerate. If the problem recurs, submit an SPR.
Regenerate. If the problem recurs, submit an SPR.

If you need to use the current disk, use DSKINT to
increase the pack cluster size. If the error recurs, use
a different disk.

Retry the DSKINT. If the error recurs, call the
DIGITAL field service engineer to repair the disk
drive.

Regenerate the system and configure more small
buffers.

Waming message only. xxx is SIL, RTS, or ERR.
The initialization code did not find a file when
trying to make it deletable.
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Table B-1 (Cont.)

Initialization Code Error Messages

Message

Recovery Procedure

[P.PN] filnam.ext HAS A BAD BLOCK
{PPN] filnam.ext HAS FIRST DCN
OUT OF RANGE

[P.PN] filnam.ext HAS INVALID
ACCOUNTING ENTRY LINK

filnam.ext HAS ILLEGAL FORMAT AND
CANNOT BE COPIED

FORMATTING FAILURE:

[P.PN] HAS A BAD BLOCK
[P,PN] HAS HOLES IN CLUSTER MAP
[P,PN] HAS INCONSISTENT CLUSTER

MAPS

{P,PN] HAS INVALID CLUSTER SIZE

ILLEGAL INTERFACE INDEX nn
INIT BUG - BAD DISK INDEX

INIT BUG — CAN’T ALLOCATE FILE
2ND TIME

INIT BUG — CAN’T CHECK PARITY
INIT BUG — CAN'T FIND [0,1] AGAIN

INIT BUG — CAN'T FIND FILE TO
DELETE

CLEAN asks whether to delete the file and confirms
your response.

CLEAN asks whether to zero the account and
confirms your response.

CLEAN asks whether to delete the account and
confirms your response.

Submit an SPR if DIGITAL supplied the file on the
distribution medium. Regenerate if the system
generation process created the file.

Press the LINE FEED key to retry. Type anything
else to abort the DSKINT and return to the OPTION:
prompt. Ensure that the disk drive is write enabled.

This error may indicate a bad disk pack or a bad disk
drive.

CLEAN asks whether to delete the account and con-
firms your response.

CLEAN asks whether to zero the account and con-
firms your response.

CLEAN asks whether to zero the account and con-
firms your response.

CLEAN asks whether to delete the account and con-
firms your response.

Regenerate. If the error recurs, submit an SPR.
Submit an SPR.

Submit an SPR.

Submit an SPR.
Submit an SPR.

Submit an SPR.
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Table B-1 (Cont.)

Initialization Code Error Messages

Message

Recovery Procedure

INIT BUG — CLEAN FAILED TO FIND
ALLOCATION ERROR

INIT BUG — DIDN'T GET SAME
CLUSTER 2ND TIME

INIT BUG — DIDN'T GET SAME FILE
CLUSTER 2ND TIME

INIT BUG — DON’T KNOW HOW TO START
INIT BUG — FAILED TO CREATE FILE
INIT BUG — FAILED TO FIND FILE AGAIN

INIT BUG — FAILED TO FIND FILE
JUST CREATED

INIT BUG — FILE EXISTS WHEN TRYING
TO CREATE

INIT BUG — xxx — file type FILE NOT
FOUND 2ND TIME

INIT BUG — xxx — FILE NOT FOUND
WHEN REMOVING IT

INIT BUG — FILE SIZE COMPUTED
WRONG

INIT BUG — FLOAT TABLE ERROR

INIT BUG — INSTALL NOT SYNCHRO-
NIZED AT xxxxxx

INIT BUG — NO UFD FOUND IN CREATE
INIT BUG — RNB TO WRONG DISK

INIT BUG — SATT.SYS NON-EXISTENT
AT TIME OF WOMP

INIT BUG — SETNEW TABLE TOO SMALL

INIT BUG — START LINKED TOO LOW

Submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.
Submit an SPR.
Submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.

Ensure that the system device you are using contains

a valid system. If so, submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.

Submit an SPR.
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Table B-1 (Cont.)

Initialization Code Error Messages

Message

Recovery Procedure

INIT LINK BUG - DEFBUF NOT
ALIGNED.

INIT LINK BUG - DSTBL TOO LOW
INIT LINK BUG — FIBUF NOT ALIGNED

INIT LINK BUG -- INSBUF NOT
ALIGNED

INIT LINK BUG — SATBUF NOT
ALIGNED

INIT.SYS NOT FOUND - RESULTS ARE
UNPREDICTABLE

INPUT FILE MISSING FROM SYSTEM
DEVICE

INSTALLED MONITOR DOES NOT
SUPPORT THIS SYSTEM DISK
INSTALLED SIL INVALID

INVALID ACCOUNT NUMBER [P PN]

INVALID DATA IN ERROR RECORD
SECTOR #n

INVALID RETRIEVAL ENTRIES FOR
FILE [p.pn}] filnam.ext — FIXED BY
CLEAN

/O TO UNOPENED FILE

[P,PN] IS NOT A VALID ACCOUNT
NUMBER

Submit an SPR.

Submit an SPR.
Submit an SPR.

Submit an SPR.
Submit an SPR.
Rebootstrap the system disk and retry the operation.

If the retry fails, reinitialize the disk.

Retry the procedure that generated the error. If the
error recurs, submit an SPR.

Regenerate a monitor that supports the system disk
or use the COPY option to transfer the monitor to a

disk it supports.

The installed SIL is invalid as a monitor SIL. Use the
INSTALL option to install a valid SIL.

CLEAN deletes the account after requesting your
confirming response.

Warning message only. The error occurred during
reading of factory error records. Disregard the error

message.

Warning message. CLEAN truncates the file.

Submit an SPR.

CLEAN asks whether to delete the account and
confirms your response.
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Table B-1 (Cont.)
Initialization Code Error Messages

Message

Recovery Procedure

MFD NAME ENTRY CONTAINS A BAD
LINK. CLEAN WILL DELETE ALL [1,1]
FILES AND ALL ACCOUNTS BEYOND
fp.pn] filnam.ext

MONITOR SIL CHANGED — REINSTALL IT
MONITOR SIL NOT FOUND

MT { ERROR OR INVALID FORMAT
MM | ON TAPE

NO LIBRARY ACCOUNT ON THIS DISK
NO ROOM FOR DIRECTORY ON
OUTPUT DISK

NO ROOM FOR FILE ON OUTPUT DISK

NO ROOM FOR 2 JOBS IN SWAP.SYS
NOT ENOUGH ROOM IN LOW MEMORY
FOR MONITOR

NOT ENOUGH ROOM IN MEMORY FOR
RUN TIME SYSTEM

ONE OR MORE SYSTEM FILES MISSING

OPTION ATTEMPTED DURING BOOT-
STRAP PHASE

OPTION NOT AVAILABLE

OUTPUT DISK IS DIRTY — CANNOT
PROCEED

OUTPUT DISK IS NOT A SYSTEM DISK

CLEAN confirms your response.

Use the INSTALL option to install the monitor SIL.

Use the INSTALL option again to install the SIL.
If the error recurs, submit an SPR.

Ensure that the magtape drive heads are clean and
correctly aligned. If the error recurs, try using a
different drive.

Reinitialize the disk and create a library account.
Delete files or reinitialize the disk to create sufficient
contiguous space on the disk for the file. Or use a
different disk.

Delete files, reinitialize the disk to create sufficient
contiguous space on the disk for the new file, use a

different disk.

Use REFRESH to increase the size of SWAP.SYS so
that it can accommodate two jobs of size SWAP MAX.

Generate a smaller monitor.

Generate a smaller monitor or run-time system.

Reinitialize the disk.

Rebootstrap the system and retry the operation. If
the retry fails, submit an SPR.

The option you requested is not available until you
bootstrap the system disk.

Use REFRESH to clean the disk or use DSKINT to
reinitialize the disk.

Reinitialize the disk as a system disk.
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Table B-1 (Cont.)
Initialization Code Error Messages

Message Recovery Procedure
OVERLAY HANDLER IN ERROR Submit an SPR.
OVR NOT IN SIL Regenerate.
PACK CLUSTER SIZE ISNOT 1,2, 4,8, Reinitialize the disk.

OR 16

PARITY CSR FOUND, BUT NOT RELATING Call the DIGITAL field service engineer.
TO MEMORY

PARITY CSR CONTROLS MORE THAN 31K Call the DIGITAL field service engineer.

PERMANENTLY MAPPED REGION OF Regenerate to create a smaller monitor. Configure

MONITOR IS TOO LARGE fewer small buffers or less resident code.

PRIORITY OF xx: INTERRUPT (PRn) IS Call the DIGITAL field service engineer to install the

TOO HIGH — DEVICE DISABLED device correctly.

QUESTION ATTEMPTED DURING If the system disk needs cleaning, start the system by

AUTO-RESTART typing START or LINE FEED, thereby cleaning the
disk. If any other problem occurs, submit an SPR.

REQUESTED DISK DRIVE NOT FOUND Request a disk that is on the system.

REQUIRED MODULE xxxxxx HAS Regenerate. If the error recurs, submit an SPR.

INVALID LENGTH

REQUIRED MODULE xxxxxx HAS Regenerate. If the error recurs, submit an SPR.

INVALID TRANSFER ADDRESS

REQUIRED MODULE xxxxxx HAS Regenerate. If the error recurs, submit an SPR.

WRONG LOAD ADDRESS

REQUIRED MODULE xxxxxx IS Regenerate. If the error recurs, submit an SPR.

IMPROPERLY LINKED

REQUIRED MODULE xxxxxx IS Regenerate. If the error recurs, submit an SPR.

-MISSING A REQUIRED SYMBOL

REQUIRED MODULE xxxxxx NOT Regenerate. If the error recurs, submit an SPR.

FOUND IN SIL

REQUIRED MODULE xxxxxx OUT OF Regenerate. If the error recurs, submit an SPR.

SEQUENCE IN SIL

REQUIRED MODULE xxxxxx TOO LARGE Regenerate. If the error recurs, submit an SPR.
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Table B-1 (Cont.)
Initialization Code Error Messages

Message

Recovery Procedure

REQUIRED MODULE xxxxxx TOO SMALL

REQUIRED SYMBOL xxxxxx MISSING
FROM MONITOR

RSTS/E REQUIRES AT LEAST 32K WORDS
OF MEMORY

RSTS/E REQUIRES EIS!

RSTS/E REQUIRES A CLOCK!

RSTS/E REQUIRES MEMORY MANAGE-
MENT HARDWARE!

SATT.SYS IS OVER 16. BLOCKS LONG
SATT.SYS NON-EXISTENT AT TIME

OF READ

SATT.SYS NOT FOUND — RESULTS
UNPREDICTABLE

filnam.SIL NOT FOUND — PLEASE
INSTALL A SIL

SWAP.SYS NOT CONTIGUOUS OR TOO
SMALL

SWAP.SYS NOT PRESENT IN [0,1]
SYMBOL xxxxxx NOT FOUND IN
MONITOR SYMBOL TABLE

SYSTEM DISK DISABLED IN MONITOR

TOO MANY BLOCKS IN DEVICE
CONFIGURATION TABLE

TOO MANY xx: CONTROLLERS
GENERATED

TOO MANY RH OR UNIBUS DEVICES

Regenerate. If the error recurs, submit an SPR.

Regenerate. If the error recurs, submit an SPR.

Your configuration is too small for the system.

Correct the hardware configuration to include EIS.

Correct the hardware configuration to include a
KW11P or KW11L clock.

Correct the hardware configuration to include a
memory management unit.

If the file structure on the disk is sound, submit an
SPR. Otherwise, reinitialize the disk.

If the file structure on the disk is sound, submit an
SPR. Otherwise, reinitialize the disk.

Rebootstrap the system and retry the operation. If
the error recurs, reinitialize the disk.

The SIL that you previously installed is not on the
disk. Use the INSTALL option to install a monitor
SIL.

Use the REFRESH option to create a contiguous
SWAP.SYS of the correct size.

Use the REFRESH option to create SWAP.SYS in
[0.1]

Regenerate. If the problem recurs, submit an SPR.

Use the SET option to enable the system disk device.
Regenerate.

Ensure that any edits to CONFIG.MAC are correct.
If there are no editing errors, regenerate the system.

Submit an SPR.
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Table B-1 (Cont.)

Initialization Code Error Messages

Message

Recovery Procedure

TOO MANY SUBLINES FOR nn:

TOO MANY UNIBUS DEVICES ON THIS
11/70

TOO MUCH MODIFICATION TO
MONITOR REQUIRED

UFD HAS SIZE TOO LARGE FOR FILE
[P,PN] filnam.ext — FIXED BY CLEAN

UFD HAS SIZE TOO SMALL FOR FILE
[P,PN] filnam.ext — FIXED BY CLEAN

[0,1] UFD NOT FOUND
UNABLE TO CREATE REQUESTED
FILE(S)

UNEXPECTED TRAP THROUGH THE
VECTOR AT nnn. TRAP OCCURRED
FROM PC = nnnnnn.

UNKNOWN DEVICE BOOTED

UNKNOWN RH CONTROLLER PRESENT

UNRECOVERABLE DISK ERROR ON xxn:

USER-DEFINED ADDRESS FOR
DEVICE xxn: NOT FOUND — DEVICE
DISABLED

USING KW11L CLOCK

Ensure that any edits to CONFIG.MAC ARE correct.
If there are no editing errors, regenerate the system.

First, disable unnecessary devices with HARDWR or
SET. If the error condition persists, use DEFAULT to
lock all memory addresses above 124K. (The com-
puter runs in 18-bit addressing mode instead of 22-bit
addressing mode.) If the error condition is present
after you lock memory, or if the computer has 124K
words of memory or fewer, submit an SPR.

Regenerate to produce a monitor that is more closely
configured to your system hardware.

Warning message only. CLEAN corrects the condition.

Warning message only. CLEAN corrects the condition.

Reinitialize the disk.

Delete some files and retry the procedure, or request
smaller files. Also, try using the FILE suboption of
REFRESH to create files one at a time.

Submit an SPR.

Submit an SPR.

Call the DIGITAL field service engineer to correct the
hardware configuration.

Ensure that the disk is mounted and write-enabled (if
necessary). If the disk is properly mounted, this error
indicates a fatal disk error. Reformat and reinitialize
the disk, or use a different disk.

Use HARDWR to set the correct CSR address for xx:,
or call the DIGITAL field service engineer.

Waming message only. The installed SIL is configured
for a KW11P clock, but the KW11P clock is not
present. RSTS/E uses the KW11L clock instead.




System Generation Error Messages

Table B-1 (Cont.)
Initialization Code Error Messages

Message

Recovery Procedure

USING KW11P CLOCK AT LINE
FREQUENCY

VECTOR FOR DEVICE xx: (nnnn)
ALREADY IN USE - DEVICE DISABLED

WARNING - BAD BLOCK DOUBLY
ALLOCATED TO BADB.SYS

WARNING — DCN IN BADB.SYS TOO BIG

WARNING ** DBn: [S DUAL PORTED,
PROCEED WITH CAUTION

WARNING — DCN IN BADB.SYS NOT
ON PACK CLUSTER BOUNDARY

WARNING - xxx FILE NOT FOUND —
PLEASE SET DEFAULTS

WARNING — FILE filnam.ext NOT FOUND
WHEN REMOVING OLD SIL

WARNING — LINK IN BADB.SYS IS BAD.
BAD BLOCKS MAY BE LOST.

WARNING —~ MAIN MEMORY (cache)
DISABLED AT STARTUP. RSTS/E WILL
NOT USE (cache). SYSTEM MAY RUN
SLOWLY.

WARNING — MAIN MEMORY (cache) IS
FAILING REPEATEDLY. RSTS/E WILL
NOT USE (cache). SYSTEM MAY RUN
SLOWLY.

WARNING — ODT IN THE SIL IS IN AN
ILLEGAL FORMAT

WARNING — SUBLINES for xx: ARE OUT
OF SEQUENCE

Warning message only. The installed SIL is configured
for a KWI11L clock; but the KW11L clock is not
present. RSTS/E uses the KW11P clock instead.

Use HARDWR to set the correct vector address for
xx:, or call the DIGITAL field service engineer.

Warning message only.

Waming message only. The file structure on the disk
being cleaned appears invalid.

Warning message only.

Warning message only.

The SIL you are installing specifies a default run-time
system or error message file that is not present. Use
the DEFAULT option to specify a valid file.

Warning message only.

Warning message only.

Warning message only. (cache) is CACHE, CACHE
GROUP 0, or CACHE GROUP 1.

Warning message only. (cache) is CACHE, CACHE
GROUP 0, or CACHE GROUP 1.

Warning message only.

Warning message only, but the system may crash.
Regenerate.

B.2 RT11 RUN-TIME SYSTEM ERROR MESSAGES
The RT11 run-time system can generate the errors described in Tables B-2 and B-3.




System Generation Error Messages

Table B-2

Recoverable RT11 Run-Time System Errors

Message Meaning
7ADDR? You specified an illegal address with an E, D, or B command.
?7BAD LOAD? RT11 encountered an error when reading the program into
memory.
?7BAD PPN? You typed an illegal PPN in response to a LIB or PPN command.

?BAD START ADDRESS?

?FIL NOT FND?

?FILE?

ILL CMD?

NLL DEV?

?NO RESTART?

The program start address was odd or out of bounds.
The specified file cannot be found.

You specified no filename or an illegal filename with the R, RUN,
or GET command.

You typed an illegal command. The command includes an unrecog-
nized command, a syntax error in a command string, a command
line longer than 510 characters, or an attempt to change to an
illegal size (2<size<swap max for this job).

The command string includes 2n illegal device name.

You typed the RESTART command, but the program is not
restartable.

?70VR CORE? The program is too large to fit into memory.
Table B-3
RT11 Run-Time System Fatal Execution Errors
Message Meaning
"M-BPT TRAP The program issued a BPT instruction, but the job has an illegal
vector location.
?M-FP TRAP A floating point trap occurred.
"M-HALT The program halted.
"M-ILL EMT The program issued an invalid monitor call.
M-10T TRAP The program issued an IOT instruction, but the job has an illegal
vector location.
M-OVLY ERR

The RT11 run-time system encountered an error while reading a
program overlay. This message may indicate a hardware error.
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System Generation Error Messages

Table B-3 (Cont.)

RT11 Run-Time System Fatal Execution Errors

Message Meaning

?PROGRAM LOST - SORRY An unrecoverable error occurred. The run-time system resets user
core image.

"M-TOO MANY OPEN The job attempted to open more than 15 channels or attempted

CHANNELS to open two DECtape files at once.

"M-TRAP TO 4 The program trapped to the vector at location 4.

"M-TRAP TO 10 The program trapped to the vector at location 10.

?M-TRAP TRAP The job issued the TRAP instruction, but the job has an illegal
vector location.

B.3 BATCH ERROR MESSAGES

During the execution of the batch streams associated with CREATE.SAV and SYSBAT.SAV, two types of errors may
occur. The RT11 run-time system returns most errors. The batch program translates these errors to their BASIC-PLUS
equivalents and prints the BASIC-PLUS error message text. You can find a discussion of BASIC-PLUS error messages

in the Appendix of the BASIC-PLUS Language Manual. The batch program itself may generate several other errors.

Table B4 summarizes these errors.

Table B-4

BATCH Error Messages

Message 1

Meaning

CREATE NOT RUN FROM DISTRIBUTION
MEDIUM

DEVICE NOT MOUNTED

ERROR CHAINING TO $SYSGEN.SAV

ERROR DURING PSEUDO KEYBOARD

INPUT

ERROR DURING PSEUDO KEYBOARD
OUTPUT

ERROR OPENING OR READING
SLOGIN.SAV

ERROR OPENING OR READING
SYSGEN.CTL FILE

The CREATE program can be run only from the
distribution medium.

The batch stream attempted to dismount a device that
was not mounted.

The CREATE program could not find the
SSYSGEN.SAYV file.

An error occurred during input to the pseudo keyboard.

An error occurred during output to the pseudo
keyboard.

The CREATE program could not find the SLOGIN.SAV
file on the distribution medium, or an error occurred
while reading the file.

The SYSBAT program could not find the SYSGEN.CTL
file, or an error occurred while reading the file.
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Table B-4 (Cont.)
BATCH Error Messages

Message 1 Meaning

INVALID CARD A line contained a command in an incorrect format.

INVALID SWITCH A switch used in the command field or in the specifica-
tion field is undefined or in an incorrect format.

JOB FAILED TO LOG IN The job cannot log in because the LOGIN program or
the requested account was missing.

LOGINS HAVE NOT BEEN ENABLED Logins must be enabled before the batch stream can be
processed.

MOUNT ERROR The volume to be mounted was not correct (pack IDs do
not match) or the device was already in use.

TOO MANY MOUNTED DEVICES The job requested the mounting of more than twelve
devices.
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APPENDIX C
DISK DEVICE SIZES

The following table lists the device cluster size and device size (in 256-word blocks) for each of the disk devices sup-
ported by RSTS/E.

Table C-1 Disk Device Sizes

Disk Device Device Cluster Size Device Size
RS64 1 256 * (number of platters)
RS11 1 1024 * (number of platters)
RS03 1 1024
RS04 1 2048
RKOS 1 4800
RKO5F 1 4800 for each unit; 2 units
for each drive
RLO1 1 10220
RKO06 1 27104
RK07 1 53768
RP02 2 40000
RPO3 2 80000
RMO2 4 131648
RMO3 4 131648
RP04 4 167200
RPOS 4 167200
RPO6 8 334400
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APPENDIX D

SYSTEM MODULE SIZES

Table D-1 supplies the approximate memory sizes of software modules on RSTS/E. Table D-2 supplies approximate
memory sizes for BASIC-PLUS modules. By summing the values given, you can estimate the total size of the system.

Table D-1 System Module Sizes

Module Decimal Words Comments

Monitor Options

FIP Buffering 508

Small Buffers 16 per buffer

System Wide Logical Names S per name Up to 50 logical names allowed
Resident FIP Functions

Disk Handling 1750

Send/Receive 466

Simple SYS Calls 241

File Delete/Rename 218

Login/Attach 390

Directory Lister 213
Disk Support

RC Disk 41 RC11/RS64

RF Disk 51 RF11/RS11

RS Disk 52 RS03/RS04

RK Disk (nonoverlapped) 92 RKO5/RKOSF

RK Disk (overlapped) 232

RL Disk (nonoverlapped) 283 RLOI1

RM Disk (nonoverlapped) 277 RKO06/RK07

RM Disk (overlapped) 371

RP Disk (nonoverlapped) 119 RP02/RP03

RP Disk (overlapped) 230 RMO02/RMO03

RR Disk (nonoverlapped) 288

RR Disk (overlapped) 398

RB Disk (nonoverlapped) 288 RP04/RPO5/RP0O6

RB Disk (overlapped) 398

Queue Optimize 45 For RK, RM, RP, or RB disks

ECC Module 99 For RM or RB disks
Device Support

TU16/TU45/TE16 Magtape 735 Add 19 per unit for DDB

TE10/TU10/TS03 Magtape 791 Add 19 per unit for DDB

DECtape 439 Add 16 per unit for DDB
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Table D-1 (Cont.) System Module Sizes

Module

Decimal Words

Comments

Floppy Disk
Pseudo Keyboards

Paper Tape Reader
Paper Tape Punch

Line Printer

CR11/CM11 Card Reader
CD11 Card Reader
Card Decode Table

DMCI1 Synchronous
Line Interface

Big Buffer

Terminal Option Support

Terminals
Echo Control
Multi-Terminal Service
2741 Support

Single Line

DH11

DZ11

Code Table

360
134

104
107

583

263
274
128

1013

48

256

240
184
200
+100
+100
+100
+128
per code

Add 12 per unit for DDB.
Add S per unit for DDB.

Add 8 per unit for DDB.
Add 8 per unit for DDB.

Add 14 per unit for DDB.
Add 89 per unit for DDB.
Add 89 per unit for DDB.

Add 19 per unit for DDB.

For TE16/TU16/TU45 or
TE10/TU10/TS03 magtape,
but no DECtape.

For DECtape with or without
magtape.

Add 21 per unit for DDB.
Add 4 per unit for DDB.

Add 2 per unit for DDB.

Up to four codes allowed.
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Table D-2 BASIC-PLUS Module Sizes

Module Decimal Words
Compiler and RTS 11282
Math Packages
MA2, XL2, XT2, BAS2 2474
MA2, BAS2X 2028
MAZ2I, XL21, XT21, BAS21 2147
MA2I, BAS2IX 1701
MA2F, XL2F, XT2F, BAS2F 1992
MA2F, BAS2FX 1648
MA4, XL4, XT4 3473
MA4 2825
MAAJ4F, X1A4F, XT4 2523
MA4F 2047
Optional Features
Print Using (PU, PX) 745
Matrices (MX) 752
String Arithmetic (SF) 874
Math Functions
Trig Functions 296
Log Functions 345
Common Polynomial Calculation 47







APPENDIX E
ADDRESS AND VECTOR ASSIGNMENTS

The RSTS/E system initialization code performs a hardware configuration check each time the system disk (or distribu-
tion medium) is bootstrapped. In the absence of any information to the contrary, the initialization code assumes that all
devices attached to the UNIBUS have been assigned addresses according to the manufacturing standards. The initializa-
tion code determines interrupt vectors automatically by forcing each supported device to interrupt. Although the
HARDWR initialization option allows you to declare nonstandard address and vector assignments, DIGITAL recommends
that the standard configuration rules be followed whenever possible.

Several devices have so called “Floating Addresses.” This means that the presence or absence of any floating address
device will affect the assignment of addresses to other floating address devices. Similarly, many devices have *‘Floating
Vectors.” According to the standards, interrupt vectors must be assigned in a specific sequence and the presence of one
type of device will affect the correct assignment of interrupt vectors for other devices. Finally, there are many options
that have fixed addresses and vectors. This appendix presents the algorithms for assignment of floating addresses and
vectors. It also lists the fixed assignments for devices supported by RSTS/E.

E.1 FLOATING ADDRESSES

Currently the floating address devices include the DJ11 and DH11 multiplexers; the DQ11, DU11, and DUP!1 synchro-
nous line interfaces; the LK11; the DMC11 interprocessor link; and the DZ11 multiplexer. The following ground rules
apply to these devices and future floating address devices:

1. Only new devices will be assigned floating addresses. Devices now in production will keep their old
addresses.

. Future devices may float both their addresses and interrupt vectors.

. The floating address space starts at 760010(8) and proceeds upward to 764000(8).

. A gap in the address space (no SLAVE SYNC) implies that a device does not exist.

. The first address of a new type device will always be on a 24N word boundary, where N is the integer
value of (LOG, M+.9999999), and M is the number of device registers.

(A - RPN I

Number of Beg: sters Possible Boundaries
In Device
1 Any Word
2 XXXXX0, XXXXX4
34 XXXXX0
5,6,7,8 XXXX00, XXXX20, XXXX40, XXXX60
9 thru 16 XXXX00, XXXX40

6. A “gap” of at least one word will be left after each type of device, starting on the same boundary the
device would start on. Note that the gap must be at least one word in length but may be longer than one
word. Gap length is determined by the boundary on which the next device must begin.

7. Multiple devices of the same type must be addressed contiguously,

Address 760010 is reserved for the first DJ11. Since the DJ11 has four registers, additional DJ11’s are assigned add-
resses modulo 10 (base 8) immediately following the first DJ11 (i.e., 760010, 760020, etc.). The modulo 10 (base 8)
address following the last DJ11 is left empty and is known as the DJ11 gap. If there are no DJ11’s, the gap is at 760010.
If there is one DJ11, the gap will be at 760020. All gaps must be at least one word in length.
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Address and Vector Assisnments

After all DJ11 addresses and the DJ11 gap are defined, the address for the first DHI1 can be assigned. DH11’s have
eight registers which impiies a modulo 20 (base 8) boundary. The address of the first DH11 is the first modulo 20 add-
ress tollowing the DI11 gap. If there are no DJ11’s (DJ11 gap at 760010), the first DHI 1 is assigned address 760020.
Similarly, if there is one DJ11, the DJI1 gap will begin at 760020 and the next available mod 20 boundary is 760040.
All additional DH11’s are assigned addresses modulo 20 immediately after the first DHI1. The DHI1 gap begins on the
20 boundary following the last DHI L.

After all DHI I addresses and the DH1 1 gap are detined, DQU1, DULL, DUPLL, LK11, DMC11, and DZ11 addresses and
the required gaps can be assigned in sequence. Addresses for any future floating address devices will be assigned in a
similar manner.

FLOATING ADDRESS WORKSHEET

The algorithm for assignment of floating addresses can be confusing for a large configuration with multiple units of
several Lypes of floating address devices. The floating address worksheet that follows is a graphic aid that should elimin-
ate some confusion and relieve configuration problems. The worksheet allows you to assign device addresses quickly
without referring to the formal rules. Instructions for use of the worksheet are presented below and two configuration
examples follow. A blank worksheet is also provided for general use.

The worksheet is divided into four sections covering the address range 760010 through 762000. Although the floating
address area continues up o address 764000, the worksheet should cover most configurations. If necessary, you can
create a second worksheet by adding 2000 to all addresses listed.

The following are the instructions for the use of the worksheet:

1. Record the quantity of each type of floating address device in the space provided on the worksheet.

3. Beginning at the upper left of the worksheet at address 760010 and proceeding down the DJ11 column,
record the unit numbers for all DJ11’s in the configuration. Begin with unit 0 and end with unit n-1.
(There are n DJ11’s in the configuration.)

3. Immediately below the last DJI 1 unit, mark an X for the required DJ11 address gap. Also mark an X in
the box immediately to the right (DH11 column).

In general, when numbering device units down the appropriate column, use only the unshaded boxes.
The shaded boxes represent illegal addresses for the particular device type. Since the gap address must
also be a legal device address, use only an unshaded box for the gap X when numbering down a column.

In marking an X in the column to the right of a device address gap, use shaded boxes since the X in the
next column merely provides a starting point for numbering units of the next device type. If there are no
units of a particular device type, enter only the gap X’s on the worksheet.

If you use all available space in one section of the worksheet, simply copy the entries on the last line of
the full section to the top line of the next section. Then continue numbering in the new section.

4. Continuing just below the X in the DH11 column, number all DHI1 units. Once again, start with unit 0
and continue to unit n-!. Skip the shaded boxes in numbering down the column. In the first unshaded
box below the last DHI1 unit, mark an X for the DH11 gap. Also mark an X in the box to the right,
whether it is shaded or unshaded.

5. Continue with the remaining floating address devices. In each case, number units from 0 to n-1 down the
column beginning in the first unshaded box below the X. Mark an X in the next unshaded box below the
last unit and in the box immediately to the right of the last unit (whether that box is shaded or unshaded).

6. After you have recorded all floating address devices, you can read the UNIBUS address for each device
unit directly from the worksheet.
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Address and Vector Assignments

E.2 FLOATING VECTORS

Many devices have floating vectors. The vector assignment sequence is normally the same sequence as that in which the
devices enter production. A vector for a new hardware option is not inserted before the vector for a device that is already
in production. Gaps in the vector assignments are not required. The floating vectors begin at address 300 and proceed
continuousty upwards. The vector assignment sequence for current devices is defined below.

. First Next Vector Max # BR
Device Address |  Addr. Size | Units | Level RSTS/E Notes

DCt1 174000 +10 10 32 BRS
KLII.DLITA,B 176500 +10 10 16 BR4 NON-CONSOLE
DP11 174770 -10 10 32 BRS5 2780 ONLY ***
DMI1IA 175000 +10 10 16 BRS NOT SUPPORTED
DNI11 175200 +10 4 16 BR4 NOT SUPPORTED
DMI11BB 170500 +10 4 16 BR4
DRITAC 167770 -10 10* 32 BRS NOT SUPPORTED
PAGI! READER 172600 + 4 4* 16 BR4 NOT SUPPORTED
PAGI1T PUNCH 172700 + 4 4* 16 BR4 NOT SUPPORTED
DTI11 (DTO3-FP) 174200 + 2 10* 8 BR7 NOT SUPPORTED
DX11 176200 +40 10* 4 BR4 NOT SUPPORTED
DLT1IC,D,E 175610 +10 10* 31 BR4
DIt FLOAT +10 10* 16 BR5
DHI1 FLOAT +20 10* 16 BR5
GT40 172000 20* BR4 NOT SUPPORTED
LPSI1 170400 +40 30* 14 BRS,6 NOT SUPPORTED
DQI1t FLOAT +10 10* 16 BRS NOT SUPPORTED
KWW 172400 NA 10* 1 NOT SUPPORTED
DUI11 FLOAT +10 10* 16 BR3S 2780 ONLY ***
DUPI1L FLOAT +10 10* 16 BRS 2780 ONLY ***
DVl 175000 +40 20* 4 BR5.,6 NOT SUPPORTED
LK1i1 FLOAT +10 10* 1 BR4 NOT SUPPORTED
DMC It FLOAT +10 10* 16 BRS5 DECNET/E ONLY **
DZ11 FLOAT +10 10* 8 BRS

* The first vector for the first device of this type must always be on a 10(8) boundary.
** DECNET/E limits the maximum number of units to eight.
*** Also supported at BR6 under RSTS/2780.
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E.3 FIXED ADDRESS AND VECTORS
The following table lists the devices supported under RSTS/E that have fixed addresses and vectors.

Device Address Vector BR Level RSTS/E Notes
RC11/RC64 177440 210 BRS UP TO 4 PLATTERS
RF11/RS11 277460 204 BRS UP TO 8 PLATTERS
RK11/RK05/RKOSF 177400 220 BR5 UP TO 8 DRIVES*
RL11/RLO1 174400 160 BRS UP TO 4 DRIVES
RK611/RK06/RK07 177440 210 BRS UP TO 8 DRIVES
PR11C/RP02/RP03 176710 254 BRS UP TO 8 DRIVES
RH11/RS03/RS04 172040 204 BRS UP TO 8 DRIVES
RH1 1/RP04/RPOS5/RPO6 176700 254 BRS UP TO 8 DRIVES
RH11/RM02/RM03 176300 150 BRS UP TO 8 DRIVES
RX11/RX01 177170 264 BRS UP TO 8 DRIVES
TCI11 177340 214 BR6 UP TO 8 DRIVES
T™I11/TU10 172520 224 BRS UP TO 8 DRIVES
RH11/TM02/TU16/TE16 172440 224 BRS UP TO 8 DRIVES
LP11,LS11 (LPO) 177514 200 BR4 UP TO 8 PRINTERS

(LP1) 164004 170 BR4 DEPENDING ON
(LP2) 164014 174 BR4 SPEED.
(LP3) 164024 270 BR4
(LP4) 164034 274 BR4
(LPS) 164044 774 BR4
(LP6) 164054 770 BR4
(LP7) 164064 764 BR4
CR11,CM11 177160 230 BR5
CD11 177160 230 BR4
KW11L 177546 100 BR6
KWI11P 172540 104 BR6
KGl1 170700 NONE NONE 2780 ONLY
KL11,DL11A,DL11B 177560 60 BR4 CONSOLE INTERFACE

*Each RKO5F must be counted as two drives.

E.4 RH70 BAE AND CS3 ADDRESSES

The following table lists the four possible RH70 High Speed I/O Controller addresses, their Bus Address Extension
(BAE) and Control addresses, their Bus Address Extension (BAE) and Control Status 3 (CS3) addresses, and their
usages.

Usage Address BAE CS3
" RS03/RS04 only 172040 172070 172072
TMO02/TV16/TE16 only 172440 172474 172476
mixed/nonstandard 176300 176350 176352
RP04/RP0O5/RP06 only 176700 176750 176752
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APPENDIX F
SYSTEM GENERATION EXAMPLES

This section contains one sample system generation from bootstrapping the distribution medium through
building the standard BASIC-PLUS System Library. The sample shows magtape distribution and an
RPO3 system disk.

Erabling only consoles diskay and tares,
ROETS VO6L (MTO)

et oaon s DERITNT

Ta e 285%
DG A AMT Q741

Tip sl D
ot &
Frack DT SYSGEN
oo luster s
Dase
MED sassworag?
MED o luster
FUBy FRIy or HYS7P
l.ibrary sasawordg?
Labhrary UFD oluster
Uale last modified? Y
Hew Files Tirst? N
cros bad block info? N

1

POy oy N7 Y

g Tormat. sasg

FORMAT ENARLE switchs thern twure <LF»:
set format switen to NORMALy ther twsre <LF>»?
End format rass

Fatterrn * |
Netiond CORY

1278
07358 AMT

To which dighk? DE
Unit? O
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System Generation Examples

Enablinsg only consoley disksy and tares.,
RETS VOLC (DF0O)

Ostiont FATCH

File to sateh? INIT.S5YS
Base sddress? 1423104002
Offset sddress? 4312

Rase Offset 0ldg New?
104002 004312 115244 % 140
104002 Q004314 103771 @ e

Ortions HARDWER
HARDWR subortion? LIST

Name  Address Vector Comments
TT: 177560 060

ks 172040 204 Units?! O(RS04 TL) 1L(RS04 IL.)

RK$ 177400 220 RKOSF umits! norne
RF$ 176700 254 RFO3 unitsd O 1
™ ¢ 172520 224

TC ! 177340 214

KWLl 1775464 100

RWLLF 172540 104

RN 1727570

IR 177570

Hertz = 60.

Other: FFUy SL

HARDWER subortion?™ RESET

HARTIWR subortion™ EXIT

Enabling all devicesy O chandges being made.

Rebhootimg « + &

RETSH VOsC (IO

Oetiond INSTALL

S5TLT SYSGEN

F-2



System Generation Examples

Ortion: REFRESH
12 e -78

0811 AMT

Disk® [DF

Unit? O

Clean

REFRESH subostion? LIST

File File Current Minimum Start
Name Reauired? Flads Status Size Sire L.BN

Sustem Tiles?

SWAF L 8YS YES CRE 64
SWAFO .SYS NO OK
SWAFL .8YS NO OKR
SWAF3 .8YS NO OK
VR +5YS NGO OK
ERF +8Y8 NO OK
BUFF  .85YS YES CRE
CRASH .S5YS N() OK 2

F-3
OO

Otherg?
RALR .S5YS NOD 0
SATT .8YS NODI CTG 10 18
INIT .89Y$S NOD CTG 229
ERR +ERR CTG 8 264
ROLLIN.SAV CTe 18
SYSGEN.STL NODN CTG 175
RT11 +RTS CTG 20 466

-~

REFRESH subortion? CHANGE
SWAF.8YS chandes? YES
Hize? 206
RaseT O
SWAF0.85Y8 chandeg?
SWAF1.8Y8 changes?
SWAF3.8Y8 chandes?

OVR.SYS chandes?
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SwmmememExmmks

ERRSYS changes?
BUFF.8YS changes? YES
Hive? 16
Base? O
CRASH.SYS chandes? YES
Dize? 64
Base? O
Other Piles?
REFRESH subostion? LIST

Fale File

Name Reauired? Flass Status

Sustem Filess

sSWAF L 8Y8 YES NOD CTG
SWATO L 5TE N
WAL L8678 N
SWAFZ L 8Y4s N
OVR c5YH N
ErE NGO
BUFF : TES NODCTG
CRASH L S5Y% N} NOX TG

thers:
BAall 575 NOI
SATT  .5Y% NODE CTG
INIT  o85Y8 MO CTG
ERR +ERR CT6
FROLLIN.SAY CTe
SYSGEN. ST NOD CTG
RT11 RTE CTG

REFRESH suborstion? EXIT

Ostiond DEFAULT
No defaults are currently set
You currently have! JOR MAX = 2y

JOB MAX or SWAF MAX chandes? YES

F4

OK
OK
OK
UK
OK
OK
OK
OK

Current
Size

256

16
64

v
10
229
8
18
175
20

SWAF MAX =

Mirimum Start
Size L.EN

64 4846

742
22 758

e

264

4466

16K,



System Generation Examples

New JOR MAX?
New SWAF MAX? 28
You currently havel! JOB MAX = 2, SWAF MAX = 28K.
JOBE MAX or SWAF MAX chandes?
Rurn Time Swstem? RT11
Error messadge file? ERR
Installation name? XMy TimeshareX

Memorwe allocation table!

OK: 00000000
19K 00114000
23K 00134000

124K 00760000

00113777 ( 19K)
00133777 «( 4K)
00757777 ( 101K)
Ernd

EXEC
RTS (RT11)
USER
NXM

i

e o0 Go oo

Table subortion? EXIT
You currently have crash dume disabled.
Crash dume? YES
Madtare labelling default (none)? nos
Freferred clock (F 100)7
Nate format (ALFHABETIC)?
Time Fformat (AMAFMIT 24-~-HOUR

Fower fail delaw (1)7P 300

Ortions SET

SET subostion? LIST
leviced AlLL

Name  Control Comments

DFO  RF3
50 RS
ns1 RS
DKO KK
DKL RK3

LK2 RK$
DK3 RK?

oMo RM:
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M
DFG
LI
IO
I
RO
LIl
KEOQ
KE1
NL.O
FIN0
L0
MTO
MTl
MMO
Ml
Lro
nra

SEN

kM3

LEFOT NODMITCORy CRyNOEOT y FILL y NOCONTROL y NOVTAR s BSEMULATE »

T™:

r

M3

T
Tu:
TE

Width

H
TGS

sutorlion®
Twre (NOOMITCRyCRyNOEOT»FILL s NOCONTROL yNOUTARy RSEMULATE ) ? LE

LF

8o 132
Lower case (no)? YES

SET suborbtion? EXIT

O=tion

+
*

START

You currently have!

JOB MAX or

SWAF

JOR MAX = 2y SWAF

System Generation Examples

MAX changes?

Any memory allocation chansges?

You currently have

Crash olomes?

(R TN TR A

0825

7y

NFO: disabhled - rno
MG disabled - no

Ml
RO
0Rae
NRQO:
ngl:
MMO !
MM1 2

=
= 10
"o
")
ey

R R %]
= Q)

® devices disabvled

Thanmt

T red

file or

K MVTOLCREATE . 8AV

crash dume

RF $
RMs:
NN
RRG
RR?
RE?
RE2
TUu?
TUS

controller
controller
controller
controller
controller
controller
controller
controller
controller

account

enabled.
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o

HELLOQ LA2

Fassworas

1 other user 1% logded in under this account

*

JASHSTIGN MTOD JDOS
AL TGN MTO?! IN

B INIFLF,SAV

KOY DB, K232 TNISLOGINGSAV s SL.OGOUT . SAVy $FIF ., SAY

XSY ShX XK1 04=TNSSUTILTY .. 5AY

AKBY 1HK KC1045= TN SMACRO . SAV s $CREF . SAVy $LINK . SAY

KOV 1HK K104 =INISSTLUS « SAVy $HOOK . SAV » $SYSGEN . SAV/NOREW
KOVISK HTL2A5=INISSYSRAT . 5AV

AKSY ShX . KL O4=INTSONLFAT . SAV

AURTEK  KAGr=INIFERRSTRy $FIFSAV . TXT/NOREW

¥

SOEASSTON TN

SHUEASSTEN MTOS

SOLOGOUT

Contirmé ¥

Savad a3ll disk filess 362 blocks im use

Jotr 2 User 192 lodgded off KR1 at 12-Jun—78 08:28
1 other user still lodded in under this account
Sustem RBTS VOLC~-03 XMy TimeshareX

Rurm time was 2 seconds

Elarsed time was 1 minute

Good morriing

L2 dur=~78

Bedgirming of RSTS/E  swstem dereration.

Questions come in long and short forms.
If wou asre Tamiliar with themr answer
“S* for shorts otherwises asrnswer "L* for
lomg form.

Form 7 S #
Hame sustem P ¥Y &
Distribution medium * #MTH

Outeut medium 7 *5Y#
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Nelete files 7 #NOF

LE for SYSGEN 7 XY x NO

Generate monitor 7 Y % YES

Monitor rname ? FRETEHE
Mormitor ratching 7 A YES
Fatoeh file mediam # EMTH

Fatoh file name @ FSMONITR . CMD#
Generate BASIC-FLUS 7 Y %
BASIC-FLUS RTS rname 7 FBASICH

BASTC~FLUS sateohing P L Mg NO

Now wou must srecify the hardware con-
Tiguration orn  which this RSTS/E swstem
will vumn.

RLLILvLOCLL X LlAyRLLIR & # XO2%
DL1ICy DLLiDre 7 X01x%
a1l s @ X0O%
DLLLE s ¥ *QO*
Dty ss % X00xX
OHLL s 7 *x0 1%
OHIL wurit 00 lines enabled 7 Fl1o6F
Detaselt susrort for DHLL g 9 XY X
DZLLrs ® XO1x%
D11 wumit 00 lines ernabled @ F08+F
Nataset susrort for DZ1l°g P ENOF¥
Feeudo kewboards ¢ LIVEE
2741 sussort P ENO#¥
Multi-terminal service P +Y #

Echo comtrol @ £Y #



RCLL/RSG4 s 7
REF/ZRS117s 7
RSO3/R5047s 7

RRKOG s 7P

Overlarred seek

RKO&’ s 7

RFO2/RFO3"s 7

Overlarred seek

RMO2/RMO3 s 7P

?

’i’

KFO4/RFOS/RF06‘s 7

TULAG/TEL&/TUAS g 7

TULO/TELO/TS03 s 7

LECtares 7

Frinters 7

RX01’s %

CR11/CM11 card

reader

Chil card reader 7

FeTe reader 7

Fole wunch 7

DMC11 s 7

DECNET network

2780 surrort 7

Marimam Jobs

SGmall buffers

¥

surrort

Sustem wide lodgicals

Mormitor statistics 7

FIF buffering

7

il

?

T

System Generation Examples

XNO X

XOQ2X%

3
'~

08¢ 2

XY X

*x00%

¥

08+ 2
XY X
X00x%
X00X
00X

F0B#%

fro

$#08%

(S

X0 1%
X00K
ANOX
ANOX
XNOX
XNOX
X0 1%
'Y # NO
ENO*
$10%
1704
¥10%

ENO#
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Resident disk harndling 7 Y #
Resident send/receive 7 ENOE
Residernt simele $YS calle 7 ENO¥
Resident file delete/rename 7 ENOF
Res. lodginsattach/sttribute #NO#¥
Residernt castaelod/lookur 7 ENOE

e following auestions deal with the
BASTC~FLUS run-time system

FrE o7 XY X
Math srecision 7 $02%

Log Tunctiong @ +Y #*
Tridg furnctionsg @ Y %
Fricmt wusing 7 *Y #
Matrices 7 ENOF
Strimg arithmetic 7 E#NUOE

The sustem dgerersation dialod is finish-
ed, If wou have any srecial reaquirements
which require editing the dgenerated file
CONFIG.MACCs9stem configuration file) or
SYSGENCTL(bateh control file) wou may
Ao At row. When reads ture *R SYSRAT".
R SYSRAT

SYSGEN  bateh rrocessinsg has started.
If any sroblems develor during the batch

FrOCess 1t maw he sborted by  tyrins
"“Control/C"., To restart ture °*R SYSRAT®,

“~C

HELLO 1/2

Fassword:

1 other user is londgded in under this sccount

*

+SIZE 24
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MOUNT AF-2773F-R(
WITH NO

Mount MT?:"SYSONF"*~write

System Generation Examples

OR

"WRITE RING®" ANt SET TO

loclked

unit * Q

I

JASBHSIGN  MTO! . DOS

SALSTEN MTO! TaAFE
+ROFIF.SAV

Kk K40 =TARFE $ $COMMON . MAC

TAFE X MAC/HALT/NOREW
FIEE S Ek ORJ/ZHALT /NOREW
XK K=TAFEI$X s SAV/HALT/NOREW
XOOT . BAVL60:/RE
KNEFALT . 8AVC60:/RE

XK K=TAFETSX . STR/HALT/NOREW
"¢

smount MTO:
JINEASSTIGN  TARE

SDEASSTIGN MTOR

JASHIGEN  SY IN

JROFIF.SAV

XKTRL ORIy TTRINT.OBJy TTOVR .. OR.)/DE
PCan’t find file or account -~ file
TCan‘t firmd file or account ~ file
TCan't find file or account ~ file
XTRLJLSTs TTOINTLSTy TTOVR LLST /1
TCarn’t find file or account ~ file
Than’t findg file or asccount - file
TCan t Tirndgd Ffile or account ~ file

AF-2772F-BC ON A MAGTAFE

"ON LINE"

TEL

TTOINT.OR.) -
TTIVR

TRIL.

JOR

+OBJ -

18T

TTOINT.LST

TTOVR

ST

XRSTE . 5AUy TER SOV EMT + AV F TF . SAV» OVR , SAV/DE
VBAY -

PCan’t
Lhan’t
TCan’t
TCan’t
PCan -t

i
i
Fired
i
i

file
file
file
file
file

account -
account -
account, -
account, -
acoount -

file
file
file or
Ffile or
file or

ar
or

RETS
TER
EMT
FIF
OVR

+ HAV
+BAY

+BAV -

+HAY

KRSTS « MAFy TER . MAF yEMT o MAF » FIF . MAF » OVR « MAF /7 DE

aecount - file
account ~ file
account - file
aecount - file
account, file

File or
Tile or
file or
file or
file or

il
i i

PCan L
TCan” L
Phan . Pindd
TLan’t Cind
Tan’t Ffind

RETS
TER
EMT -
FIF
OVE

« MAF

. MAF

. MAIZZ'

JMAF -
JMAF -

AKRSTSETEy TER STEEMT STRyFIF L STRyQURESTR/DE

PCan’t
TCan’t,

6 et
i

- file
file

account
account

File or
file or

F-11

RETS

TER

+STR -

+STH

DRIVE

cortimaing
contirniing
contirugins

continuins
corct i ruins
cort irngins

contiruing
corbiruing
contiruing
cont iruing
corvbirmuins

- contirngins

corntinuing
cornt L rs
contLruinsg
contiraing

corvhirains
corctLruirs
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PRant find file or accournt - file EMT +STR ~ contirnuing
TCan t Tund file or account - file FIF +STR ~ continuins
TCan L fand file or aceount ~ File OUR +STR ~ corbirgimg
ANSF L SOV RIZ780., SAU/DE
Plan 7t Find File oy
Thar L Find Tile or ac
KNG MAFRy RUZ2780 . MAF / DIE

PLar b fand Tile or account ~ FPile NSF dMAF ~ corntirgirs
Tlarn b find file or account - Tile RJ2780.MAF - contirimg
NG OSTRe 27780, STRADE

TCan’t i file or account ~ File NSE +HTE ~ contiruins
TRan L find file or account — file RI2780.8TR - contimiing
X0

ount - file NSF +H5AV - continuing
ount ~ File RJ2780.54V —~ cormtimging

ROMACKRO ., S5AY
*TTUURrTTDURXC%IN}COMMON;KERNELrﬂN3CDNFIG;IN:CHECN;KBHEF:TTHUR
EREORSG DETECTEDD  ©

X0

s MACRO .. AV
*TTHINTpTTDINT/CHINICUMMUN;KERNELyDK:CDNFIGrIN:CHECK:KBUEF;TTDINT
ERRORS DETECTEDS O

. S

K MACRD . SAY
XKTRLy TRI.ZC=]
ERRORS DETE
. S

N COMMONy KERNEL y DK SCONF IGy IN S CHECK y TRL
STEDG O

+ROLINK . SAY
*RSTS/ZyRSTS/A/wyRSTS:TBL;$ERR.STB/X/B:O/U:#lOOO/I/C
XTTDINT/C

XINIRSTS

Rournd section? MORRBUF

Library search? BUF

Library search? [OKSEEK

Library seasrch? WFSEER

Library search?

xX7C

+ROLINK . 58V
*TER/Z:TER/A/U;TERmIN:TERrDK3RSTS.STB/X/H:II17000/U2#1000/C
XTTHVUR

Roamg section? TERFAT

b S

LTNK . SAY
*EMT/Z!EMT/Q/UvEHTmIN3EHT7DK3RSTS.STB/X/B‘*117000/U311000/C
XINIRSGTS

Round section? EMTEAT

b S
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+R LINK,SAY

XFELIF/Z7ZsFIF/A/WsFIF=INSFIFsDKIRSTS STR/X/B#117000/U#1000/1/C
XINIRSTS

Round section?® FIFPAT

Library search? OFN

Library search?

X0

ROLINK, SAY

XOVR/ZZy OVR/A/Wy OUR=INIOVR sy DKSFIF  STE/X/B L $1000/0C
KINIRSTS

L S

«ROSTLUS,.5AV

XOGYOLILOy LIRETS s SIL=RETSy TER/MryEMT/MyFIF/N/C
XOVR/M/C

KINIODT»y DEFALT

b S

oROFIFPLSAV

¥RASIC . GAVYRASTC  STRDE

PCan’t find file or account - file BASIC .SAV ~ continuing
PCan’t find file or account ~ file BASIC STE - contiruins

MOUNT AF-2773F-RC OR AF-2772F-BC ON A MAGTAFE NRIVE
WITH NO "WRITE RING® AND SET TO "0ON LINE"
Mourt MTI"SYSGNF*"~write locked
Unit ? 0O
X0
SASSTIGN MTO! LD0S
+ALBGIEGN  MTO! TAPE
ROFIF.BAY
KA K= TAFE $SIRTES o« OFLS

XK K=TAFE TSR, ORI/ NOREW
E

Dismournt MTO!

JIEASSTGN TAFE

SJOEASSTIGN  MTO!

«ROLINK.SAY :
XRBAGTC/ZsBASTC/A/WrBASIC=INIRTSy DK SERR STE/X/HI#177776/U2 #4000/C
XINIMAZF/C

XINIXL2F/C

XINIXT2F/C

XINIIQ/C

XINSFU/ZC
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XINISNAC

XIMNVE

Kourid section? Fa
L S

OB TLUS SAY
XKEASTC RTS=RASIC
X0

SAEASSTGN  IN

MOUNT THES MONITOR FATCH FILE MAGTAFE ON A MAGTAFE DRIVE
WITH NO *WRITE RING" AND SET TO *"ON LINE®

Mourit MT:" *~write loclked
Uit 7 0
+ASSIGN  MTOS .00S

+ASSIGN  MTO:! FPATCH

+R ONLFAT.SAY
o Here, the ONLPAT.SAV program installs the patches
° contained in the SMONITR.CMD file.
Dismount MTO!
JIEASSTIOGN  FATCH

JEASSTGN MTOS

ROFIFCSAY

XGYOIEOQr 11X X/MODE 16 .=RASICRTS
XBASIC.RTS/NE

b S

ROLOGOUT

Confirm? Y

Saved all disk filesi 3824 blocks in use

doio 2 Uaeer 12 lozsidged off KRL at 12-Jun—-78 09104
1 other user still lodgded in under this account
Sustem RETE VOS0-03 *Mu TimeshareX

o time was 12 minutess 15.9 seconds

Elarsed time was 2% minutes

Good morriirns

Batot Jdob comsleted,
o UTILTY

AND LOGINS

XGHUTUF



RETEH VOLC-02 XMy

Ortiond INSTALL

SILT RETH

Oetiont REFRESH
DRI [N R M

0908 7

sl D

Uit O

Clean™

System Generation Examples

Timesharex (DFO)

REFRESH subortion? LIST

File
Name

Sustem files?

Reauired?

swar  .5Y8 YES

SWAFO .5Y8
SWAFL L 8YS
SWAF3 . 8YS
OVR +8YS
ERR +8YS

NO
NO
NO
NO
NO

RUFF  .5YS YES

CRASH .8YS
Others

BADE  .8YS

SATT +BYS

INIT .85YS
ERR +ERR

ROLLIN.SAV
SYSGEN.SIL
RT11 +RTS
RSTS .SIL

BRASIC +RTS

REFRESH subortion?

Ortion?! DEFAULT

NO

No defaults are currently set

F-15

File
Fladgs Status Size
NOD CTG oK 256
OK
OK
OK
0K
OK
NOD CTG 0K 16
NOD CTG OK 64
NOID 0
NOD CTG 10
NOD CTG 229
CTG 8
CTG 18
CTG 175
CTG 20
NOD 239
CTG 64

Current Minimum
Sirze

64

46

12

31

Start
L.EN

486

466

4970
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You currentlu haved JOB MAX = 10, SWAF MAX = 16K.
JOB MAX or SWAF MAX chanses? YES

New JORB MAX?

New SWAF MAX? 28
You currently have! JOBE MAX = 10, SWAF MAX = 28K,
JOE MAX or SWAF MAX changes?
Rure Time System™ BAGTC
Error messsge File? ERK

Irstallastion name? XMu TimeshareX

Memorw allocation table!

OK$ 00000000 ~ 00143777 ( 25K) ¢
20K 00144000 ~ Q0233777 ¢ 14K) RTS (BASIC)
IPRT 00234000 ~ 00757777 ¢ 85K) 3 USER

124K 00760000 ~ Erd ¢ NXM

Table subostion? EXIT
You currently have ocraseh ciume disabled,.
Crash dums? YES

Madtare labelling defaylt (rnone) ™ NS

Freferred clock F 10037
Nate Tormat (DLFHARETIC)®
Taime Toimat (AMAFMYT 24-HOUR

Fower Fail delaw (137 300

SET o subostion? @

| suostions ared

¥ Lothe status of a device

MO M Ernable modem control for Leuboards
LOCHL Disable modem corntrol For Leuyhoards
L. Het line rrimter characteristics
LLEARLE Dissble a device unit
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ENAERLE Ernable 2 device unit
FRIV Malke device ownershir Frivileded

UNFRIV Make device ownershir non-rrivileded
EXTT (or =LF>) exit from SET ortion

Only the first two characters need he tured

SET subortion? LF

Ture (NOOMITCRyCRyNOEOTyFILL yNOCONTROLyNOUTAKy RGSEMULATE ) LF
Wicdth (80)7 132

Lower case (rno)? YES

SET subortion? EXIT

Ortion? START

You currentls have! JOB MAX = 10y SWAF MAX = 28K.
JOB MAX or SWAF MAX chansges?

Arny memorys allocstion chandes?

You currentls have crash dume enabled.

Crash dum=?

13- Jhar—-78

0915 #

TCan't find file or account
PProgram lost-Sorry

Ready

RUN MT13$RUILD
BLITLD VO&LC-03 RHETEH VOSC-03 XMy TimeshareX
Hestem Build <No»? YES
Source Imrut Device <MTLI/DENSITY:800/FARITY (OO
Library Outrugt Device <8YI7
Tardet Swustem Nevice =“SYQ!:7?
Librare Account <C1,20=7?
k¥ Corwing file MTLI01,21BUILD.CTL to SY!RUILD.TMF
ASSTGEN SYOISYSISK
ASSTGN 127
ALETGEN MTIL EINFUT
OLD INFUT I $LOGIN
COMFILE SYSOSKI@LOGIN
CHATN “INFUTI$BUILDS 31000

Ready

Reaifw
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Feea aofu
Fegr e
o epiisg

Feeisefse

BULNLIG Detsching. ..

e
HELLO

[T
172
Fassword:

Jobh 1 ds detached
doby number to
1 other user

MOAT-03

KM

attach

14

Reaciy
ALSTIGN SYOISYSNSK
Readw

ABHTIGN &Y

o

SYSTEM

.o

Readu
ASHTGN [[1y20]
Reaidy
AGSTGN MT1LEINFUT

Feachs

PXAARACKKKRXK BUTLDLCTI.

oLD

Reariy

TimeshareX

to?

lodged in under

COMFILE SYSTEMI@FATCRY

System Generation Examples

KRO

Joh 2

under this account

this

12 Juri-

account

78

STANDARD LLIBRARY FROGRAMS

F-18
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Re s
LD INFUTSSFRULLD
Readfu
COMFILE SYSTEM:@FEBUILD
Ready

OLD INFUTISCFATCH
Reaciy
COMFILE SYSTEMQRUFATCH
Freracy

OLD INFUT ESAUTOED
Reaidu
COMPILE SYSTEMIRAUTOED
e du

OLO INFUT E$L.0GOUT
Feasiu
COMPTLE SYSDSKIRLOGOUT
Readu

DL INFUTSSUTILTY
Reasdu
COMPFILE SYSTEMIQUTILTY
Ready

OLIDY INFUTISUTILTI
Reafu
COMPILE SYSTEMIRUTILTL
Ready

OLD INFUTISINIT

Readw

System Generation Examples
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COMFILE SYSDOKI@INIT
Ready

OLD INFUT$SHUTURF
Ready

COMPILE SYSTEMI@SHUTUR
Ready

OLD INFUT?!$ERRRLD
Readw

COMFTILE SYSTEMICERRERLD
Ready

RUN SYSTEM!RERRELD

ERERLD UOSE-0F RETS VOAC~03 My

Ready

OLD INFUTISERRINT
Ready

COMFILE SYSTEMI@ERRINT
Ready

OLD INFUT SSERRCRY
Readw

COMEPILE SYSTEMICERRCFY
Reaciw

OLIO INFUT SEFIPSMIL.
Reaoly

COMPILE SYSTEMI@FTFSML 40
K aofu

DLD INFUTSSDIRECT
Ready

COMPTILE SYSTEM!@LOIRECT

F-20
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Ready

OLD INFUTISTTYSET
Reachu

COMPILE SYSTEMI@TTYSET
Fleady

QLD INFUTISESYETAT
Readu

COMFTILE SYSTEMIBSYSTAT
Reachy

OLIY INFUTISEDRLT

Reaidy

COMPILE SYSTEMIEEDIT40x
Ready

CLD INFUTSSEDRTITCH
Ready

COMPILE SYSTEMIREDITCH< 40
Readw

OLD INFUTISRUILD

Readw

COMPTILE SYSTEMI@RBUILD
Readws

OLIY INFUT ! $ERRDIS
Ready

COMFILE SYSTEM!RERRDIS
Reariw

OLD INFUTSSERRDET

Ready

F-21
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COMFILE SYSTEM!@ERRDET
Readys

OLD INFUT!SANALYS
Readw

COMFPILE SYSTEM!W@ANALYS
Ready

OLD INFUT:$ANALYL
Readw

COMFILE SYSTEMI@ANALYL
Reacy

QLD INFUTISSYSCAT
Readu

COMFILE SYSTEMI@SYSCAT
Ready

OLE INFUT I $FRIOR

Ready

COMFTLE SYSTEMI@FRIOR
Ready

OLT INFUTS$0DT

Ready

COMPILE SYSTEM:@QDT
Readw

QLI INFUT S SREACT

Ready

COMFTILE SYSTEMI@REACT
Ke sy

LD INPUT S $REORDR

F-22
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Reardu

COMFILE SYSTEM:@REORDR
Re sy

DH.I0 INFUTSSDSKINT

Readw

COMPILE SYSTEMI@DSKINT
Revacfu

OLLIE INFUT S $SUMOUNT

Ready

COMPIILE SYSTEMI@QUMOUNT
Ready

QLD INFUT:$CORY

Readw

COMPILE SYSTEMI@RCOFY40:
Rearw

OLIN INFUT!$SFILCOM

Readws

COMFILE SYSTEMIGFILCOM< 40
Ready

OLIY INFUT :$QUOLST

Ready

COMFILE SYSTEM:RQUOLST
Réads “

OLLD INFUT:$MONEY

Readw

COMFILE SYSTEM:@MUNEY< 40>

Reardy

F-23



LT INFUTISOGRIFE
Ready
COMPTILE SYSTEMI@RGRT

Reaoi

OLIE INFUT IS TALK

e s
UM T
e s

OLD INFUTSSFLEASE

Reaniu
COMPTLE
Reaidw
LD
e sy
COHg TLLE
Feosggifu

GLIY TNFUTIESWITCH

o i

COMPLLE SYSTEMI@SEWL

RO GYSTEMSBFIFSHEL
Frubse, WOS0-00
HOYSTEMIENOTICE . TXT
FOTYSTEMS@HELF L TXT
HOYSUSKIESTART LOTIL
FOHYSTEMEBTTY s M
ESYSTEMI@SFOOL +CMDI
HEYSTEMIRRTS + GMI
FEYSTEMI QUL + MDD
FSYSDEREBCRASH JCTL.
HYSTEMRANALYS L CMD
FSYSTEMIQUTILTY . TXT
FEYSTEMIRFIFGML  TXT
FEYSTEMIEDIRECT JHLF

STSTEMIETAL

SYOHTEM@FLLE

40!

System Generation Examples

FE

I\

ASE

BYSTEMIRINUSE 40>

TEH

RETS

<40

VOLHE~0F kMu
INFUTISNOTICE . TXT/FA
ENFUTISHELF  TXT/FA
=INFUTI$START JCTL/FA
=INFUTSSTTY +OMD/FA
=INFUTISSFOOL CMI/FA
=INFUTISRTS LCML/FaA
=INFUT I SCOL +CMD/FA
=INFUT S $CRASH JCTL/FA
=INFUT ¢ SANALYS . CMD
=INFUTSSUTILTY . TXT/FA
< 40=INFUT L$SFIFPSML . TXT/FA
“A40>=INFUT I SDIRECT JHLF/FA

F-24
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FHYSTEMIRERRDIS s HLF =INFUT $$ERRDIS.HLF/FA
F¥BYSTEMIRACCT .8Y8S =INFUT :$ACCT SYS/FA
¥SYSTEMIRCOFY L, TXT<40x=INFUTISCOFY TXT/FA
F=GYSOOKIRLOGIN +BAC232/RE
#==SYSNSKNIRLOGOUT . RAC232»/RE
FxEYSTEMICHIRECT s RACE232/RE
k=SYSTEMICTTYSET . BAC: 2x/RE
#=SYSTEMICSYSTAT . RAC232»/RE
#=5YSTEMIBUMOUNT . BAC232>/RE
#=SYSTEMICQAUOLST . RAC 232 /RE

#=8YSTEMI@GRIFE BAC<232:/RE

#=85YSTEMI@TALK JBAC<232:>/RE
#=SYSTEMI@FLEASE . BAC<232»/RE
#=SYSTEM:@SWITCH.RAC232>/RE

#°2Z

.

Readw

RUN SYSTEMI@QUTIILTY

UTYTLTY  WO6C-03 RETS UOAC~03 ¥Muy TimeshareX
#LOGINS

FEXIT

Rearly
“C

Ready
HELLO

RETSHS VOLE-03 XMuy TimeshareX Job 2 [1+21 KREO 12-Jun—~78
Job 1 is detached under this account

Job rumber to sttach to? 1

Attaching to Joh 1

BUTLD Comrlete

Feasriy

RUN $FTFSML :
PFIFSML V0&C-03  ~ RSTS V06C~03 XMy TimesharexX
ERES /FA=START . CTL
@TTY . CMII

@SFOOL. . MDD

BRTS . CMD

@CCL . CMD

FORCE KBO! RUN $ERRINT
FORCE KEO: 100

FORCE KEO: NO

LOGINS
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BENIT RSTE/E 16 NOW ON THE ATR. ..
NI
FGTOISTART L CTL=KR2 /FA

@riy.cMD

0L

FUOREGE KEBOE RUN $ERKINT
FORCE KEOY 100

FORCE KBO: N

LD TNG

L
FRE 2 A FA=CRASH . CTL,

RANALYS, UMD

BTTY.CMU

GSEOOL. . CMI

GRTS, UMD

BCCL  CMD

FORCE KEBO! QUE ANALYS . DMF/DE
: . KBO! RUN $ERRINT

FORCE KBO: 100

FORCE KRO! YES

LOGINSG

SEND RETS/E T
NI
¥S5YOLCRASH.CTL=KK?! /FA

BANALYS . CMD

@TTY.CMD

@RTS . CMD

BCLL , CMD

FORCE KRO: QUE ANALYS.DMF/DE

FORCE KRO?: RUN $ERRINT

FORCE KEO?: 100

FORCE KBO! YES

LOGING

SENI RETS/E IS NOW ON _THE AIR (VUIA CRASH.CTL )y
ENID

roy

3 NOW ON THE AIR...

FRR/FA=ACCT.EYS
LyleMFOyOsOsMASTER FILE DIRECTORY
ey LIBy Qv A4y SYSTEM LLIBRARY

1005100 DEMO» 100y 0y NORMAL. ACCOUNT
7

—

Reaciy

RUN $REACT

FbaeT U3RGKT-03 RETES VOAC-0F *Mu TimesharexX
Sustem Account Mamasder

Functiorn® STANDARD

Accourtt TLeyl]l being hursssed

F-26
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Account, L1ly21 on Sustem Disk beind buyrassed
AlL Accounts in Account File are now Entered
Faunction? 2

Re oo

EUN $SHUTUF
SHLUTHE VO RETS VOLC-03F kMu TimeshareX

FEEEEEEE Set-us Dialogdue Fhase #583FEEE

Ture "ESUCALTY) to any auery to backur one (1) stes
TOFSER’ mot ruanmins

Mirwtes until swustem shutdown {(0-99) <5:=7 0

FEh4EEEE Warning Messasde Fhase $#EEEEEEE
Further LOGINs are now disabled

FEEEEEEE Trndtial Job Killing Fhase S#¢E$$¥E$
T#EEEREE Unload/Remove RTS Fhase REREEEE¥
FHEEEEEE SWAF File Removal Fhase SEt$EEE
FHEEL RS Dosk DISMOUNT Phase $t&#EEEE
FHEEEEEE Fingl Shutdown FPhase #ERkEE$E

Plesse wait for swestem to re-boot itself

RETE VOSC-02 %My TimeshareX (OFO)

Ostiont START

You curvently have! JOB MAX = 10y SWAF MAX = 28K,
JOB MAX or SWAF MAX chandes?

Arg memory allocation chandes?

You currently have crash dume enabled,

Crash dume?

12 Jur-78%

09:49 7
INIT VOLE~03 RETS VO&L-03 XMy TimeshareX
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Commarnd File Name?
DETACHING. ..,

0

HELLO 1/2

Fassword?

Job 1 is detached under this account

Job mumber to attach to?

L other user is lodded in under this account

Ready

RUN $TTYSET

TTVVEET  YO&C-0F RETS V040073 XMe Timesharex
Terminal characteristics Frogram

TOEXIT

Reaciy

BYE/F

ATTACHING TO J0B 1
DETACHING. o

HELLQ 172

sWwora s

Job 1 ds detasched under this account

Jotr number to attach to?

1 other user is lodgded in under this account

e sy

RUN $UTILTY

HTTLTY  wnai-053 paTe VG&L-03 %My TimeshareX
FADD REX

FRan’t Find file or account ~ in AL

#ADD RTLL

#AVD RMS 11

Than’t find file or account — in ADD

FEXIT

Reardu

BYE/F
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ATTACHING TO JOR 1
DETACHING, ..

~C

HELLQ 1/2

Fasswords

Job 1 is detached under this account

Job number to attach tao?

1 other user is loddged im under this sccount

Ready

RUN (1+2)UTTILTY

UTILTY VQ6L-02 RETS V06C-02 %Mw Timesharex
#CCL ATT-ACH=(1y2)LOGIN.RACSFRIV 30000
#CCL BCR-=(1y2)RMSECK,TSK30

#CCL BFC~REF=(1y2)RFCREF . BACF 30000

#CCL BYE-=(1y2)LOGOUT .RACIFRIV O

#CCL. CNVU-=(1y2)RMSCNV,. TSK30

¥CCL CRE-ATE=(1y2)EDIT.RAC? 30000

#CCL DEF-=(1y2)RMSDEF . TSK$0

#CCL DFN-=(1y2)RMSDOFN.TSK$0

#CCL DIS-MOUNT=(1y2)UMOUNT . RACFFRIV 30000
#CCL NI-RECTORY=(1»2)DIRECT .BACSFRIV 30000
#CCL DSF-=(1y2)RMSDSF . TSK$0

#CCL ENT-=C1y2)EDNT . TSK30

#CCL ED-IT=C1y2YEDIT.RACS 30000

#CCL HELLO-=(1y2)LOGIN.RACIFRIV O

#CCL HELF-=(1y2)FIF.BAC 30000

#CCL LBR-=(1y2)LLBR.TSK$ O

#CCL LIR-R=(1s2)I.IBR.S5AV; 8208

#CCL LIN-K=(1y2)LINK,SAV; 8208

#CCL LOG-IN=(1s2)ILOGIN.BAC}FRIV O

#CCL MACR-0=(1y2)MACRO.5AV; 8216

#CCL MAC-=(1+»2I)MAC.TSK30

#CCL MOU-NT=(1y 2)UMOUNT . BAC3FRIV 30000
¥CCL FAT-=(1y2)FAT.TSKF0

#CCL FIP-=(Ls2)FIF.5AVIBR08

#CCL FL-EASE= (1 2)PLEASE.BACFFRIV 30000
#CCL QU-EUE=(1y2)QUE +BACFRIV 30000
FCCL RET-=(1y2)RMSRET . TSKFRIV 0O

FCCL SE-T=(1Ly2)TTYSET.BACFRIV 30000
#CCL SRT-=(Ly2)SRT.TSK3 0

#CCL. SY-STAT=(Ly2)SYSTAT.RBACIFRIV 30000
#CCL TRE=-=(1y2)TKEB.TSEK3 0

FCCL UT-TLTY=CLy2IUTILTY +RAC 30000
#EXIT

Readw

BYE/F
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ATTACHING TO JOR 1

RUN $ERRINT

100

M)

e anfy

ERRINT  VO6C-03 RETS VOSKC~03 %My Timesharex
ERRLOG File is 2% Full

Change Size to < 100 =7

Utilize Crash File Outsut (Yes/No) <Nox7 letaching

HELLO 1,10
Fasswardgs

WELCOME TO RSTS/E V0&C TIME SHARING

Ready

RUN $SHUTUF
SHUTUR VOEC-O2 RETS VO&LL~03 *My TimeshareX

FHEEEEEE GSelt-ur Dislodue Phase +E4$E443

Tare "ESC/C7ALTY) to any querdy to backus one (1) stew
TOFSERY mot rummios

Minutes until swstem shutdown (0-99) <527 0

FEEFEEEE  Warning Messade Fhase #3¢$$4$$
Further LOGINs are rnow disabled

FEFEREER O Initial Job Killing Fhase ##%4383%%
FEEFFEEE TERRCPY Shutdown Fhase $#$4$$44
FHEEEEEE Unload/Remove RTS Fhase #$#584#%%
F##40EEE  SWAF File Removal Fhase #t$$3#4#
FEEERERE Disk DISMOUNT Fhase $EE$484$
FEAHEEEE  Final Shutdown FPhase S$#$$+$44

Flesse wait for swstem to re-boot itself
RETE VOAC-D3 kMu Timeshsrex CLIFO)
Oetions

F-30



Access,
privileged device, 3-77
Access to devices,
restricting, 3-77
Account,
cluster size of, 3-5
maximum files on, 3-5
Account cluster size, 3-5
Account file,

ACCT.SYS standard, 6-16
Account [0,1], 1.2,342, 3.59,7-2
changing characteristics, 3-46

create or delete files, 3-36

files in, 3-14

minimal set of files, 3-14

patching, 3-16
Account [1,1],

Master File Directory (MFD), 1-2
Account [1,2], 1-2, 3-5, 3-8, 7-1

(See also system library.)
Accounts,

creating user, 6-16

maximum on system, 3-5
ACCT.SYS standard account file, 6-16
Adding bad blocks to BADB.SYS, 3-47
Adding new memory, 3-65
Adding RT11 run-time system, 7-1, 7-2
Address,

base, 3-16

offset, 3-16
Address assignments, E-1
Addresses,

bootstrap, A-1

CS3, E-7

fixed, E-7

floating, E-1, E-2

format for memory, 3-61

format for PATCH, 3-16

RH70 BAE, E.7

rules for floating, E-1

transfer, 3-82
Allocation,

memory, 3-60

SYSGEN system file, 3-36, 3-45, 3-90

system file, 3-36, 344

target system file, 3-36
Allocation of swapping files,

on-line, 3-37

INDEX

Index-1

Allocation table,
memory, 3-62
Allocation table suboptions,
memory, 3-61
ALT MODE key, 4-3
ANALYS program, 3-66
ANSI magtape labelling, 3-70
ANSI standard card code, 4-7
Answering configuration questions, 4-3
Answers,
automatic, 4-2, 4-3
ANY MEMORY ALLOCATION CHANGES?
query, 3-60
Arithmetic,
scaled, 4-11,4-12
string, 4-12
ASCII text file,
creating, 6-13, 6-14
Assembly listing file,
printing of, 4-4
Assignment,
vector, 3-20
Assignment of keyboard numbers, 4-5
Attributes,
files with, 3-5
Automated patching facility package, 6-17
Automatic answer data sets, 4-5
Automatic answers to configuration questions,
4-2,4.3
Autopatch kit,
distribution media, 6-17
Auxiliary run-time system, 7-2
Auxiliary system file,
BUFF.SYS, 1.5
CRASH.SYS, 1.5
ERR.SYS, 1.5
OVR.SYS, 1.5

BACKUP package, 6-6
BACKUP.CTL files, 6-6, 6-7
BACKUP.CTL programs, 6-7
Bad block file BADB.SYS, 1-2, 347
expanding the, 347
listing, 347
Bad blocks,
allocation of, 1-2
BADS suboption, 347, 348
DSKINT, 3-12



Bad blocks (Cont.),

pattern checks for, 3-5, 3-10, 3-11, 3-12

REFRESH option, 3-36
summary of, 3-11
BADB.SYS file, 1-2, 3.5
add to, 3-47
Bad clusters, 3-6
BADS suboption, 3-47, 348
example of, 3-47, 3-48
BADS? query, 3-47, 3-48
BAEL and CS3 addresses,
RH70, k-7
Base address, 3-16
BASE ADDRESS? query, 3-16
BASIC-PLUS default name, 4-4
BASIC-PLUS module sizes, D-3
BASIC-PLUS name assignment, 4-4
BASIC-PLUS RTS code,
patching, 6-19
BASIC-PLUS run-time system, 1-2, 3-60
as auxiliary, 7-2
as system default, 7-2
ascertaining size of, 3-62
configuration of, 4-11
contiguous space for, 7-1
default, 3-59
generation of, 4-4, 7-1, 7.2
module sizes, D-3
name of, 44
optional features, 4-12,4-13
patching, 4-4
positioning the, 3-67
reducing size of, 4-12
replacing, 7-1
sizes of options, 4-12
swap maximum required, 3-59
Batch,
assembly file deletion, 4-13
failure to login, 4-13
initiating process, 4-13
Batch command file,
CREATE.SAV, 4-1,4-2,4-13,4-18
SYSBAT.SAV, 4-1
SYSGEN.CTL, 4-3, 4-13
BATCH error messages, B-13, B-14
Batch stream, 4-1, 4-13
Batch stream log file, 4-2
BIGPRG.CTL files, 6-6
BIGPRG.CTL programs, 6-6
Bit,
do not kill, 346

INDEX (Cont.)

Index-2

BLOCK NUMBER? query, 3-47
Blocks,

bad, 1-2, 3-41, 347

directory, in memory, 4-10

number per disk type, (-1
BM792-YB hardware loader, A-3
BM873-YA restart/loader, A-2
BM873-YB restart/loader, A-2
BOOT option, 3-81, 5-1

error messages, 3-81

example of, 3-81

invoking, 3-81
Bootstrap a device, 3-81
Bootstrap addresses,

summary of hardware, A-1
Bootstrap completion message, 2-1
Bootstrap procedures, 2-3, A-1 to A-13

disk, 2-3

hardware, A-1to A-11

magtape, 2-3

RLOI and RKO7, A-12, A-13

TM11/TU10 magtape, A-3, A-4
Bootstrap record, 2-1, A-1
Bootstrapping distribution medium, 1-5, 2-1, 2-3

for disk cartridge, 2-3

for magtape, 2-3
Bootstrapping target disk, 5-1
BUFF.SYS system file, 1-3, 3-36, 3-39, 3-42,

343, 3-45, 3-52

Buffer quota,

small, 4.9
Buffer space,

extended, 49 to 4-11
Buffering module,

FIP, 3-68, 4-10
Buffers,

DECtape, 3-39

extended, 3-68, 3-69

small, 4-8, 49

use by FIP buffering module, 4-10
Build,

system library, 1-6, 7-3
BUILD process,

terminating, 6-10, 6-11
BUILD program, 6.1, 6-8, 6-9, 6-16, 7-3

control files for, 6-2
Build system libraries from distribution media

6-7

BUILD.BAC program, 6-1
BUILD.CTL file, 6-1,6-2
BUILD.CTL programs, 6-2 to 6-5

Y



INDEX (Cont.)

Caching, Clusters,
disk, 4-10 bad, 3-6

?CAN'T FIND FILE OR ACCOUNT error, 3-79 COBOL swap maximum, 3-59

Card code, Code,

ANSI standard, 4-7 correcting system, 3-16
DECO026, 4-7 initialization, 3-1
DEC029, 4.7 resident, 4-10,4-11
IBM 1401, 4.7 Codes,

Card reader, 4-7 parity type, 3-63
code configuration, 4-7 Commands in device status listing, 3-74

Card reader code size, D-2 Command file,

Case, patching with, 6-23
line printer, 3-75 Command files,

CCL commands, indirect, 6-15
use of small buffers, 4-9 Communications arithmetic unit,

Central processing unit (CPU), 2-1 KGI11A, 48

Central Processor Unit (CPU) switches, 2-1, 3-32, CONFIG.MAC file, 4-3,4-13

A-l Configuration,

CHANGE suboption, SYSGEN system, 1-5
example of, 345 target system, 1-6
questions and responses in, 3-44 Configuration dialogue,

Changing job maximum, 3-59 returning to, 4-15

Changing monitor defaults, 3-79 summary of, 4-19 to 4-23

Changing run-time system file, 3-60 Configuration file,

Changing swap maximum, 3.59 editing the, 4-13

Changing system defaults, 3-79 Configuration listing,

Character-oriented output devices, 4-9 hardware, 3-23

Characteristics, Configuration parameters, 4-3
device unit, 3-73 Configuration questions, 1-6,4-1,4-2,4-17, 7-2
specifying device, 3-93 answering the, 4-2
specifying hardware, 3-88, 5-1 automatic answers to, 4-2, 4-18

Checks for bad blocks, backing up in, 4-3
pattern, 3-11, 3-12 ESC key response, 4-3

CLEAN operation, 3-36, 340, 341 LINE FEED key response, 4-3

Cleaning, long form of, 4-3
disk, 3-36, 340, 341 ‘ obtaining explanations, 4-3

Clock, short form of, 4-3,4-19 to 4-23
KWI1-L, 3-70 summary of, 4-19 to 4.23
KW11-P, 3.71 table of responses, 4-3,4-19

CLOCK? query, Configured job maximum, 3-58, 4-8
PREFERRED, 3-70, 3-71 " Console terminal,

Cluster size, enabling only the, 3.83
account, 3.5 Console terminal fill factor, 3-84, 5-1
device, C-1 Contiguous disk space, 3-37
disk pack, 3-9 for BASIC-PLUS, 7-1
file, 3-5 Contiguous files, 3-37
MFD, 3.5, 3.8, 39 Control file,
pack, 3-5 BUILD.CTL, 6-1, 6-2
system library UFD, 3.5, 3-10 CRASH.CTL, 3.84, 6-14, 6-15
UFD, 3-5 for BUILD program, 6-2
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Control file (Cont.),
SPLER.CTL, 6-5, 7-3
START.CTL, 3.-84, 6-14, 6-15
system library, 6-1, 6-2
Control files for BUILD program, 6-2
Controller addresses,
nonstandard, 3-20, 3.27
Controller names, 3-22
COPY option, 3-14, 3-15, 5-1, 5-4
error messages, 3-15
example of, 3-14
file transfer prompt, 3-14
summary of, 3-87, 5.6
system files, 3-14, 3-15
Copying RT11 run-time system, 7-1
Copying system files, 3-14
Copying target system files, 5-1,54
Core memory, 3-64
Correcting system code, 3-16, 3-88
CPU console switches, 2-1, A-1
Crash dumps, 3-40
disabling, 3-69, 3-70
enabling, 3-69, 3-70
Crash recovery, 3-40
CRASH.CTL control file, 3-84, 6-14, 6-15
CRASH.SYS system file, 1-5, 3-36, 3-40, 3-43,
3-45, 3-52, 3.66, 3-70, 3-80
CRE abbreviation, 343
CREATE batch stream, 7-1, 7-2
CREATE.LOG file, 4-2
CREATE.SAV error messages, B-13
CREATE.SAV, 41
files copied by, 4-2
running, 4-18
running from disk, 4-1
summary of, 4-17, 4-18
Creating user accounts, 6-16
CREF.SAV program, 7-1
CSR set, 3-20, 3-27
nonstandard, 3-20
CSR suboption,
example of, 3-28
in HARDWR option, 3-20
nonstandard controller address, 3-27
CS3 addresses,
RH70 BAE and, E-7
CTG abbreviation, 343
CTRL/C,
in HARDWR option, 3-21
in initialization options, 3-3
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CTRL/C (Cont.),
in PATCH option, 3-17
in REFRESH option, 3-44
CTRL/Z in HARDWR option, 3-22, 3-28, 3-31
CTRL/Z in PATCH option, 3-17
Current size column, 343

Data sets,
automatic answer, 4-5
Date of last access,
disk, 3-10
Date of last modification,
disk, 3-10
D/C abbreviation, 343
DECO026 card code, 4-7
DECO029 card code, 4-7
DECnet/E,
enabling, 4-8
extended buffer space, 3-68, 3-69
use of, 4.8
DECtape, 4.7
Default error message file, 3-59, 3-60
Default installation name, 3-60
Default job maximum, 3-58, 3-59,4-8
DEFAULT option, 3-58 to 3-72,5-2
error messages, 3-72
example of, 3-59
LIST suboption in, 3-62
LOCK suboption, 3-65
monitor defaults, 3.34
PARITY suboption, 3-63
RESET suboption, 3-64, 3-65
RTS suboption, 3-67, 3-68
summary of, 3.92, 5-11
table of suboptions, 3.61
UNLOCK suboption, 3-66, 3-67
XBUF suboption, 3-68, 3-69
Default run-time system, 1-2, 1.5, 3-59, 3-60,
3-67, 3.79, 7-2, 7-3
Defaults,
changing monitor, 3-79
changing system, 3-79
labelling, 3-70
monitor, 3-58
SYSGEN system, 3-60, 3-92
target system, 5.2, 5-11
Defective memory, 3-65, 3-67
DELETABLE? query in REFRESH, 3-46
DELETE FILES query, 44
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Deleting system files, 346
Deleting system generation files, 44
Device,
bootstrap a, 3-81
null, 3-77
Device access,
privileged, 3.77
Device characteristics,
specifying, 3-93,5-2
SYSGEN SYSTEM, 3-93
target system, 5-12
Device cluster sizes, C-1
Device controller,
disabling, 3-25
enabling, 3-27
nonstandard, 3-28
Device sizes,
disk, C-1
Device status,
listing, 3-73, 3-74
Device units,
characteristics of, 3-73
disabling, 3-76
enabling, 3-76
Devices,
character oriented output, 4-9
disabled, 3-79
disk, 4-7
privileged, 3-77
restricting access to, 3-77
specifying characteristics, 5-12
supported by SYSGEN system, 1-5
DH11 and DM 1-BB associations, 3-31, 3-32
DHI11 terminal interface multiplexer, 3-31, 3-32,
4.5
Directory,
Master File, 3-5
User File, 3-5
Directory blocks in memory, 4-10
Directory lister resident code, 4-11
DISABLE suboption, )
disabling device controller, 3-25
example of, 3-26
in HARDWR option, 3-20
in SET option, 3-76, 3-77
SET option example, 3-77
Disabled devices, 3-79
Disabling crash dumps, 3-69, 3-70
Disabling device controllers, 3-25
Disabling device units, 3-76
Disabling FIP buffering module, 4-10

Disabling terminal interfaces, 3-83
Disk,
bootstrap procedures, 2-3
caching, 4-10
capacity, C-1
cleaning, 3-36, 340, 341
code size, D-1
contiguous space on, 3-37, 7-1
date of last access, 3-10
date of last modification, 3-10
device sizes, C-1
disk, 4-7
distribution, 1-1
fixed head, 4-7
fixed head swapping, 3-38
formatting, 3.5, 3-10
initialize, 3-5 to 3-13
initialize non-file structured, 3-12
initialize non-system, 3-8 to 3-12
initialize system, 3-6 to 3-8
initialize for optimal performance, 3-5, 3-6
initializing target, 5-1
mounting distribution, 4-18
nonsystem, 4-7
private structure, 4-7
public structure, 4-7
removable, 4-7
resident code, 4-10
RKOSF, 4.7
SYSGEN, 36
SYSGEN system, 1-1
system, 3-6, 4-7
target system, 1-1, 3-6
Disk bootstrap label, 2-3
Disk device sizes, C-1
Disk directory access,
improving performance, 4-10
Disk drivers,
nonoverlapped, 4-7
overlapped seek, 4-7

" Disk initialization, 3-§
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non-file-structured, 3-12

nonsystem, 3-11

SYSGEN system, 3-87

system, 3-6 to 3-8

target system, 3-86, 5-1, 54
Disk pack cluster size, 3-9
Disk structure,

private, 4.7

public, 4.7
DISK symbol, 3-16
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Disk-handling resident code, 4-10
Diskette, 4-7
Disks,
non-file structured swapping, 3-37
optimal configuration of, 4-7
Distribution disk, 1-1
Distribution media,
build libraries from, 6-7
contents of RSTS/E library, 6-7, 6-8
system library, 6-26
Distribution medium, 1-1, 2-1
bootstrapping the, 1-5, 2-1
DISTRIBUTION MEDIUM query, 4-3
Distribution tape, 1-1,2-3
DJ11 multiplexers, 4-5
DM suboption,
declaring DM 11-BB and DH11 associations,
3-31
DM11-BB unit prompt, 3-31
in HARDWR option, 3-21
specify multiplexer, 3-31
DM 1-BB associations,
DH11 and, 3-31, 3-32
DM11-BB modem control muitiplexers, 3-31, 3-32
4.5
DMC11 interprocessor link, 4-8
DOS magtape labelling, 3-70
Double precision math, 4-11
DP11 interface, 4-8
Drivers,
non-overlapped seek, 4-7
overlapped seek, 4-7
DSKINT,
initialization option, 3-5to 3-13
positioning SATT.SYS, 3-6
DSKINT dialogue,
CTRL/Z response in, 3-6
table of error messages, 3-13
table of questions, 3-9, 3-10
DSKINT dialogue questions,
table of, 3-9,3-10
DSKINT option, 3-5 to 3-13, 3-87, 5-1
bad blocks, 3-12
bad clusters, 3-6
formatting, 3-6
initialize disk example, 3-7
initializing non-file structured disk, 3-12
pattern checking example, 3-12
pattern checking with, 3-12
summary of, 3-86, 3-87, 5-5
DU11 interface, 4-8

>
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Dumps,
crash, 3-40
disabling crash, 3-69, 3-70
enabling crash, 3-69, 3.70
DUPI1 interface, 4-8
DZ11 multiplexers, 4-5

Echo control, 4-6
enabling, 4-6
EDIT.SAV program, 4-13
Editing the configuration file, 4-13
EIA (RS232) standard connection, 4-6
ENABLE suboption in HARDWR option,
enabling device controller, 3-27
example of, 3-27
ENABLE suboption in SET option, 3-76
Enabling crash dumps, 3-69, 3-70
Enabling device controllers, 3.27
Enabling device units, 3-76
Enabling FIP buffering module, 4-10
Enabling lines on multiplexers, 4-5
Enabling logins, 4-13
Enabling modem control, 3-75
Enabling only console terminal, 3-83
END FORMAT PASS message, 3-6
.ERR file, 3-59
.ERR system file, 3-14
ERR.ERR system file, 1-5, 3-14
ERR.STB program, 7-1

ERR.SYS system file, 1-5, 3-38, 3-39, 3-43,

345,348
REFRESH option, 3-36
ERRCPY program, 3-40
ERRDIS program, 347, 3-66
Error,

?CAN’T FIND FILE OR ACCOUNT, 3-79
FATAL RSTS/E SYSTEM INITIALIZATION

ERROR, B-1

MAXIMUM MEMORY EXCEEDED, 6-5
?PROGRAM LOST — SORRY, 3-79, 7-3

?WRONG MATH PACKAGE, 7-3
Error message file, 1-5, 3-39
default, 3-59, 3-60
Error messages,
BATCH, B-13
BOOT option, 3-81
COPY option, 3-15
CREATE.SAV, B-13
DEFAULT option, 3-72
DSKINT option, 3.9, 3.10
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Error messages (Cont.),
HARDWR option, 3-33
initialization code, B-1 to B-11
INSTALL option, 3-34
LOAD option, 3-82
PATCH option, 3-19
REFRESH option, 3-57
RT11 run-time system, B-12, B-13
SET option, 3-78
start-up, 3-80
Errors,
fatal RT11 run-time system, B-12, B-13
parity, 3-66
recoverable RT11 run-time system, B-12
Event-driven jobs, 3-37
Examples,
system generation, F-1 to F-30
EXCESSIVE BAD CLUSTERS message, 3-6
Extended buffer memory, 3-66
Extended buffer pool,
UNLOCK suboption, 3-66
Extended buffer space, 3-68, 3-69, 4-9, 4-10
for DECnet/E, 3-69
for RSTS/2780, 3-69
Extension,
.ERR, 3-15, 3-59
.RTS, 3-15, 3-59
SAV, 3-14
SIL, 3-15, 3-16
.TMP, 340

Facility,
queue management, 6-5
FATAL RSTS/E SYSTEM INITIALIZATION
ERROR message, B-1
Fatal RT11 run-time system errors, B-12, B-13
FCS/RMS-11 optional software, 4-11
File,
BADB.SYS, 1-2,3-5
BUILD.CTL control, 6-1,6-2 .
changing run-time system, 3-60
CREATE.LOG, 4-2
ERR.ERR, 1-5, 3-14
SATT.SYS, 1-2, 3-5, 3-40
SPLER.CTL control, 6-5
SWAP.SYS, 1-5
File allocation,
SYSGEN system, 3-36, 345, 3-90
system, 3-36, 3-44
target system, 3-36, 5-2, 5.9
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File cluster size, 3-S
File delete resident code, 4-11
File Flags column, 3-43
File Name column, 3-42
File operations,
resident code, 4-11
File processor, 4-9
(See also FIP.)
File processor buffering, 4-9
use of, 4-10
File status table, 3-42, 343
File structure,
repairing corrupt, 3-36, 3-40
RSTS/E, 1-2, 3-5
FILE suboption,
example of, 346
in REFRESH option, 3-46
Files,
auxiliary system, 1-5
built by BUILD.CTL, 6-2 to 6-5
built by SPLER.CTL, 6-5
indirect command, 6-15
maximum number on account, 3-5
on SYSGEN disk, 4-1, 4-2
positioning of SATT.SYS, 3-6
required for generation, 7-1
SAV, 4.1
swapping, 3-36, 3-37
system, 3-36
system generation, 4-1, 4-2
Fill characteristics,
console terminal, 3-84, 5.1
recommended, 5-6
FILL option, 3-84, 5-1
invoking the, 3.84
recommended console characteristics, 3-84
summary of, 5-6
Finding contiguous disk space, 7-1
FIP buffering module, 3-68, 4-10
code sizes, D-1
disabling, 4-10
enabling, 4-10
extended buffer space, 4-10
small buffers and, 4-10
FIS, 4-12
(See Floating Instruction Set.)
Fixed addresses, E-7
Fixed head disk, 4-7
Fixed head swapping disk, 3-38
Fixed vectors, E-7



Floating addresses, E-1, E-2

rules for, E-1

worksheet for, E-2 to E-5
Floating Instruction Set, 4-12
Floating point format,

selection of, 4-11
Floating point operations,

implementation of, 4-12
Floating point precision, 4-11,4-12
Floating Point Processor (FPP), 4-12
Floating vectors, E-1, E-6
Format,

date, 3.-71

time, 3-71
Format for memory addresses, 3-61
Formatting,

disk, 3-5, 3-10

DSKINT option, 3-6
FORTRAN 1V,

swap maximum, 3-59

RT11 support for, 6-12, 6-13
Four-word math package, 4-12, 7-3
FPP, 4-12

(See Floating Point Processor.)

Generated system,
output medium for, 44
Generating RSTS/E for another computer, 4-3
Generation,
BASIC-PLUS run-time system, 7-1, 7-2
example of system, F-1 to F-30
on-line, 7-1
RSTS/E monitor, 7-1, 7-2
summary of steps, 1-3, 1-4
target system, 1-6, 4-1
Generation examples,
system, F-1to F-30
Generation procedures,
summary of system, 1.3, 14
Globhal symbol, 3-16

H324 pushbutton panel procedure, A-2
Hardware bootstrap addresses,

summary of, A-1
Hardware bootstrap procedures, A-1to A-11
Hardware characteristics,

specifying, 5-1
Hardware configuration,

modifying, 5-1
Hardware configuration listing, 3-23
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Hardware controller,
specifying characteristics, 3-88
Hardware required by RSTS/2780 package, 4-8
Hardware ROM bootstrap,
BOOT option simulates, 3-81
HARDWR option, 3-20 to 3-33
? response, 3-22
change messages in, 3-21
CSR suboption, 3-20, 3.27, 3-28
CTRL/C in, 3-21
CTRL/Z in, 3-22, 3-28, 3-31
DISABLE suboption in, 3-20, 3-25, 3-26
DM suboption, 3-21, 3-31, 3-32
ENABLE suboption in, 3-27
error messages, 3-33
EXIT from, 3-21
HERTZ suboption, 3-21, 3-32
invoking list of controilers, 3-22
LIST suboption, 3-20, 3-23 to 3-25
listing hardware configuration, 3-23
nonstandard device characteristics, 3-21
REMOVE response, 3-27
RESET suboption, 3-20, 3-30, 3-31
specifying hardware configuration, 3-20
suboptions, 3-20
summary of, 3-88, 3-89, 5-1
SWITCH suboption, 3-21, 3-32
VECTOR suboption, 3-20, 3-28 to 3-30
HELP option, 3-2, 3-3
HELP.TXT system file, 6-14
HERTZ suboption, 3-21
specifying AC line frequency, 3-32
using, 3-32
HOOK.SAV program, 7-1

IBM 1401 card code, 4-7
Increasing logins, 3-59
Indirect command files, 6-15
INIT.BAC system program, 3-37, 3-39, 3-79,
6-1
INIT.SYS system file, 1-2,3-1, 3-14, 3-16, 3-21
finding non-standard vector, 3-28, 3-29
patching, 3-16
patching code in, 6-17,6-18
reboot using RESET, 3-20
Initialization,
disk, 3-§
non-file-structured disk, 3-12
nonsystem disk, 3-11
SYSGEN system disk, 3-87



Initialization (Cont.),
system disk, 3-6, 3-8
target system disk, 3-86, 5-1, 54
Initialization code, 1-2, 3-1
copying, S-1
CTRL/C response, 3-3
dialogue, 3-3
error messages, B-1to B-11
HELP example, 3-3
INIT.SYS, 3-1
patching, 3-16, 3-18, 3-19
Initialization options,
CTRL/C in, 3-3
description of, 3-1, 3-2
list of, 3-1, 3-2
meaning of, 3-2
overview of, 3-1
responses to, 3-3
table of, 3-2
tailoring SYSGEN with, 3-3,34
Initialize,
disks, 3-5to 3-13
non-file structured disk, 3-12
non-system disk, 3-8 to 3-12
SYSGEN system disk, 3-87
system disk, 3-6 to 3-8
Initialize disk, 3-6
for optimal performance, 3-5
target system, 3-86
Input to PATCH option, 3-17
INSTALL option, 3-34,3-35, 3.90, 5-2, 5-8
error messages, 3-34
example of, 3-34
installing monitor, 3-34
invoking, 5-2
monitor SIL prompt, 3-34
summary of, 3-90
Installation,
SYSGEN monitor, 3-90
target monitor, 5.2, 5-8
Installation name,
default, 3-60
Installing published patches, 6-20
Installing SYSGEN system monitor,
summary of, 3-90
Interactive jobs, 3-37
Interleaved memory, 3-64
Interleaved parity memory, 3-63
Interprocessor link,
DMCl11, 48
INTERRUPT FREQUENCY? query, 3-71
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JOBMAX, 3-39,3-59
Job maximum, 3-58
changing, 3-59
configured, 3-58,4-8
default, 3-58,4-8
* SYSGEN system, 3-58, 3-59
Jobs,
event-driven, 3-37
highly interactive, 3-37
privileged, 3-77
specifying maximum, 4-8
small buffers required for, 4-8,4-9

Keyboard numbers,
assignment of, 4-5
order of assignments, 4-5
Keyboard line,
interface in, 4-5
temporary disable, 4-5
temporary enable, 4-5
Keyboards,
disabling, 3-25 to 3-27
enabling, 3-27
enabling lines on multiplexers, 4-5
maximum number of, 4-5,4-6
modem control on, 3-75
pseudo, 4-5,4-6,7-1

KG11A communications arithmetic unit, 4-8

KWI11-L line time clock, 3-70

KW11-P programmable real-time clock, 3-71

Labelling defaults for magtape, 3-70
Language processors,
optional, 6-11
Last access,
disk date of, 3-10
Library,
adding RMS, 6-12
adding RSX, 6-12
Library build,
on-line system, 7-3
system, - 1-6
Library cluster size,
system, 3-5, 3-10
Library files,
system, 6-1
Library patching, 6-23
LINE FEED response to OPTION:, 3-79
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Line printer, 4-7
case, 3-75,3-76
small buffer required by, 4-9
width, 3-75,3-76
Line printer characteristics,
summary of, 3-75
LINK.SAV programs, 7-1
LIST suboption,
example of, 342
file status table, 342
in DEFAULT option, 3-62

in HARDWR option, 3-20, 3-23 to 3-25

in REFRESH option, 342,343

in SET option, 3-73, 3-74
Listing,

assembly, 44

bad block file, 3-47

device status listing, 3-73, 3-74
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MI301-YF bootstrap terminator, A-5, A-6
M9312 bootstrap terminator, A-6 to A-11
MA2 math package, 4-11
MA2, XL2, XT2 math package, 4-11
MAZ2F math package, 4-11
MA2F, XL2F, XT2F math package, 4-11
MA2I math package, 4-11
MA2I, XL2I, XT2I math package, 4-11
MA4 math package, 4-12
MA4, XL4, XT4 math package, 4-12
MA4F math package, 4-12
MA4F, XL4F, XT4F math package, 4-12
MACRO.SAV program, 7-1
Magtape,

labelling defaults for, 3-70
Magtape bootstrap label, 2-3
Magtape bootstrap procedures, 2-3
Magtape labelling,

hardware configuration, 3-22,3-23 ANSI, 3-70
Listing files, DOS, 3-70
assembly, 44 Magtape labelling default query, 3-70
Load maps, Magtape labelling for SYSGEN system, 3-70
printing of, 44 Manipulation,
LOAD option, 3-82 matrix, 4-12
error messages, 3-82 Master File Directory,
example of, 3-82 cluster size, 3-5
invoking, 3-82 maximum accounts in, 3-8
Loading stand-alone programs, 3-82 pack cluster size, 3-8
LOCAL suboption, 3-75 ' password, 3-8
LOCK suboption, 3-65, 3-66 MAT statement, 4-12
Locking memory, 3-66 Math package, 4-11,4-12
Log file, 4-2 four-word, 4-12,7-3
Logical names, 4-9 module sizes, D-3
number on system, 4-9 two-word, 4-11,7-3
system-wide assignment, 4-9 Math packages,
LOGIN symbol, 3-16 differences between, 4-12
Login/attach resident code, 4-11 Mathematical functions, 4-12
Logins, omitting from BASIC-PLUS, 4-12
enabling, 4-13 Matrix manipulation,
increasing, 3-59 configuring for BASIC-PLUS, 4-12
Long form configuration questions, 4-3 Maximum,
LP FOR SYSGEN query, 44 configured job, 3-58,4-8
LP suboption, default job, 3-58,4-8
example in SET, 3-76 job, 3-58
in SET option, 3-75, 3-76 swap, 3-58

Maximum accounts on system, 3-5

Maximum files on account, 3-5

MAXIMUM MEMORY EXCEEDED error, 6-5
Maximum number of keyboards, 4-6
Maximum number of terminals, 4-5

M9301-YA bootstrap terminator, A4
M9301-YB bootstrap terminator, A4
M9301-YC bootstrap terminator, A-5
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Memory,
ascertaining uses of, 3-60
core, 3-64
defective, 3-65
directory blocks in, 4-10
errors in, 3-66
extended buffer space in, 3-66
interleaved, 3-64
interleaved parity, 3-63
locking, 3-65
nonexistent, 3-60
nonparity, 3-63
parity, 3-63, 3-64, 3-66
positioning run-time system, 3-67
reserving, 3-68
solid-state, 3-67
types of, 3-63
Memory addresses,
format for, 3-61
Memory allocation, 3-60
defaults, 3-60
resetting, 3-64
Memory allocation table, 3-60
example list of, 3-62
suboptions, 3-61
symbols, 3-62
Message file,
creating, 6-13, 6-14
error, 3-39
Message/send receive, 3-68, 3-69
Messages in SYSBAT,
error, 4-13,4-14
mount, 4-13
MFD, 1-2
cluster size, 3-5,39
maximum accounts in, 3-8
pack cluster size, 3-8
password, 3-8, 39
Minimum size column, 343
Minimum size of system files, 343
Modem,
null, 4-6
Modem control,
disable, 3-75
enable, 3-75
temporary disable, 4-5
temporary enable, 4-5
Modem control multiplexer,
DM11-BB, 3-31,3-32,4.-5
MODEM suboption in, 3-75
example of, 3-75
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Module,
FIP buffering, 3-68
in SIL, 3-16
MODULE NAME? query, 3-16
Module sizes,
BASIC-PLUS, D-3
system, D-1,D-2
Monitor,
bootstrapping target system, 54
buffers in, 4-8,4-9
changing, 3-34
code sizes, D-1
installing, 3-34
installing target, 5-2,5-8
name of, 44
patching, 3-16,3-17
preparing for installing, 5-1
read/write area of, 340
replacing RSTS/E, 7-1
tailoring new, 7-2
Monitor code patching, 6-19
Monitor defaults, 3-58
changing, 3-79
SYSGEN, 360
Monitor installation,
SYSGEN, 390
target, 5-2,5-8
Monitor memory,
error, 3-66
Monitor name assignment, 44
Monitor patching, 4-4
Monitor Save Image Library (SIL), 1-2
Monitor SIL file,
copying, 5-1
INSTALL option, 3-34, 3-35
name of RSTS/E, 44
patching, 3-17, 3-18
Monitor statistics, 4-9
enabling, 4-9
Monitoring smali buffers, 4-10
Month format,
alphabetic, 3-71
numeric, 3-71
MOS memory,
(See Solid-state memory.)
MOUNT command, 4-1
/RO switch in, 4-1
Mount messages in SYSBAT, 4-13

MR11-DBbulk storage loader procedure, A-3

Multiple terminal service, 4-6
code size, D-2
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Multiplexers.
DH1T. terminal interface, 3-31, 3-32, 4-5
DITE 3.5
DM11-BB modem control, 3-31,3-32,4.5
DZ11, 4.5
enabling lines on, 4-5
types of, 4-5

/N switch in PATCH, 3-16
NA abbreviation, 3-63
Nime,

global symbol, 3-16
Name of BASIC-PLUS file, 44
Name of RSTS/E monitor SIL file, 44
Name of run-time system file, 44
Names,

controller, 3-22

system-wide logical, 4-9
Network operation,

DMC11 requirement, 4-8
New monitor,

tailoring, 7-2
NEW RUN TIME SYSTEM ADDRESS IS? query,

3-67
NO abbreviation, 343, 3-63
NO LOGINS command, 4-14
NOD abbreviation, 343
Non-file-structured disk initialization, 3-12
Non-file-structured disks, 3-37
Nonexistent memory, 3-60
Nonoverlapped seek disk drivers, 4-7
Nonparity memory, 3-63
Nonresident (overlay) code, 3-39
Nonstandard controller addresses, 3-20, 3-27,
3.28

Nonstandard CSR set, 3-20
Nonstandard vector addresses, 3-28 to 3-30
Nonstandard vector assignments, 3-20
Nonsystem disk, 4-7

bad blocks on, 3-11,3-12

example of initializing, 3-11

initialize, 3-8 to 3-12
NOTICE.TXT system file, 6-13,6-14
Null device, 3-77
Null modem, 4-6
Number of keyboards,

maximum, 4-6
Numeric month format, 3-71
NXM abbreviation, 3-63

Odd transfer address, 3-82

Offset address, 3-16

OFFSET ADDRESS? query, 3-16, 3-17
example of, 3-17, 3-18

OK abbreviation, 343

On-line allocation of swapping files, 3-37

On-line patching,
initiating, 44

On-line system generation, 7-1

On-line system library build, 7-3

ONLPAT, 44,6-18

Optimal configuration of disks, 4-7

Optimizing disk performance, 3-5, 3-6

Option,
BOOT, 3-81,5-1,54
COPY, 3-14, 3-15,3-87,5-1,54
DEFAULT, 3-58 to 3-72, 3-92,5-2, 5-11
DSKINT, 3-5to 3-13, 3-86,3-87,5-1,54
error messages during processing, B-1 to B-11
FILL, 3-84,5-1,5-6
HARDWR, 3-20 to 3-33, 3-88. 3-89, 5-1, 5-6
HELP, 3-3
INSTALL, 3-34, 3-35,3.90,5-2,5-8
LOAD, 3-82
overview of, 3-1
PATCH, 3-16 to 3-19, 3-88, 5-2
REFRESH, 3-36 to 3-57, 3-90, 391, 5-2,

59,5-10

SET, 3-73 to 3-78, 5-2, 5-12, 5-13
START, 3-79, 3-80, 3-94, 5-2, 5-13
UNISYS, 3-83

OPTION:,
LINE FEED response to, 3-79

Optional software,
FCS/RMS-11, 4-11

Options,
BASIC-PLUS run-time system, 4-11,4-12
sizes of BASIC-PLUS, 4-12

Organization of system disk, 1-1

Output from system generation, 4-4

Output medium,
bootstrapping, 5-4

OUTPUT MEDIUM query, 4-4

Output tape, .
system generation, 5-1

Overlapped seek disk drivers, 4-7

Overlay code, 3-39

OVR.SYS system file, 1-5, 3-36, 3-38, 3-39, 343,

345,348

Index-12



Pack cluster size, 3-5
disk, 3-9

PACK ID query, 44

Packages,
math, 4-11 to 4-13

Paper tape, 4-7

Paper tape reader/punch module sizes, D-2

Parameters,
configuration, 4-2,4-3

Parity errors, 3-66

Parity memory, 3-63, 3-66
interleaved, 3-63

PARITY suboption, 3-63
example of, 3-63

Parity type codes, 3-63

PASSWORD? query,
MFD, 39

Patch,
in-place, 3-16

PATCH option, 3-16 to 3-19, 3-88, 5-2
BASE ADDRESS, 3-16
correcting system code, 3-16
CTRL/Z, 3-17
error messages, 3-19
format for addresses, 3-16
initialization code patch example, 3-18
input to, 3-17
invoking, 3-16
MODULE NAME, 3-16
/N switch in, 3-16
OFFSET ADDRESS, 3-16, 3-17
possible responses ta, 3-17
rebooting after, 3-17
using, 3-16

Patch space, 3-16

Patches,
install system library, 6-22
installing published, 6-20

Patching, 44
account {0,1], 3-16
account considerations, 6-20
BASIC-PLUS RTS code, 6-19
code, 6-17,6-18
during system generation, 6-16 to 6-23
example of initialization code, 3-18
example of monitor SIL, 3-17, 3-18
monitor code, 6-19
optional system libraries, 6-23
standard system library, 6-20
using command files, 6-23
when to use, 6-17

INDEX (Cont.)

Patching command files,
copy, 6-20

Patching facility package,
automated, 6-17

Patching files,
account to hold, 6-20

Patching initialization code, 3-16, 3-18, 3-19

Patching monitors, 3-16,3-17

Patching run-time systems, 3-16

Patching system code, 3-16 to 3-19, 3-88

Patching target system, 5-2

PATCPY program, 6-20, 6-21, 6-23
package names for, 6-21

Pattern checks for bad blocks, 3-5, 3-7, 3-10,

3-11, 3-12

user defined, 3-10
PBUILD program, 6-21,6-22,6-23
Performance,

optimizing disk, 3-5, 3-6
Peripheral devices, 4-7
PIP program, 346
PIP.SAV program, 7-1

transferring, 4-4
Planning swapping files, 3-37 to 3-39
Position BASIC-PLUS, 3-67,3-68
Positioning default run-time system, 3-67,

3-68
Positioning SATT.SYS file, 3-6, 3-8
Power fail recovery delay, 3-71
Precision,

floating point, 4-11,4-12
PREFERRED CLOCK query, 3-71
PRINT USING, 4-12
Printer case, 3-75
Printer width, 3-75,3-76
PRIV suboption, 3-77
Private disk structure, 4-7
Privileged and device access, 3-77
Privileged devices, 3-77
Privileged jobs, 3-77
Procedures,

bootstrap, 2-1,2-3

on-line generation, 7-1

system generation, 1-3,14
7PROGRAM LOST — SORRY error, 3-79,

7-3
Pseudo keyboards, 4-5,7-1

code sizes, D-2
Public disk structure, 4-7
Public storage,

large system requirements, 4-7
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Questions,
configuration, 4-2 to 4-12, 7.2
summary of configuration, 4-18,4-19,4-20,
4.21,4-22,4.23
Queue management facility, 6-5
Quota,
small buffer, 4.9

.R command, 4-1
REACT system program, 6-16, 6-20
Read/write area of monitor, 340
Recommended console characteristics, 3-84
Recoverable RT11 errors, B-12
Recovery,

crash, 340
REFRESH option, 3-36 to 3-57,5-2,59, 5-10

bad blocks, 3-36

BADS suboption, 347,348

BUFF.SYS file, 3-36

CHANGE suboption, 344,345

CTRL/C in, 3-44

CLEAN facility, 3-36

CLEAN suboption, 341

CRASH dump file, 340

CRASH.SYS file, 3-36

creating files, 3-36

DELETABLE? query in, 346

error messages, 3-57

example of, 348 to 3-56

EXIT from, 341

file allocation in, 3-36

FILE suboption, 346

LIST suboption, 342,343

optional system files, 3-39

OVR.SYS file, 3-36

planning swapping files, 3-37

planning system files, 3-36

queries in, 3-41

SLEEP state, 3-37

suboptions, 3-41

summary of, 3-90, 391, 5.9, 5-10

SWAP.SYS file, 3-36

use of DSKINT option, 3-36

using, 340, 341
Regeneration, 1-6, 1-7

files required for, 7-1

procedures, 7-1
Removable disk, 4-7
REMOVE response in HARDWR option, 3-27
REMOVE response in XBUF suboption, 3-69
Replacing BASIC-PLUS run-time system, 7-1

Replacing RSTS/E monitor, 7-1
Required system files, 342
REQUIRED? column, 342
Reserved locations,
RSTS/E, 3-29
RESET suboption in DEFAULT option, 3-64,
3.65
RESET suboption in HARDWR option, 3-20,
3-30, 3-31
Resident code, 4-10, 4-11
directory lister, 4-11
disk handling, 4-10
file delete, 4-11
improving performance with, 4-10
login/attach, 4-11
send/receive, 4-11
simple SYS call, 4-11
size of, D-1
Restricting access to devices, 3-77
RH70 BAE and CS3 addresses, E-7
RKOSF disk, 4-7
initializing, 4-7
size of, C-1
RKO7 disk,
bootstrap the, A-12 to A-13
RLO1 disk,
bootstrap the, A-12 to A-13
RMS-11 optional software, 4-11
/RO switch in MOUNT command, 4-1
ROLLIN program, 3-82
ROLLIN.SAV file, 3-46
RKOS disk size, C-1
RKOSF disk size, C-1
RKO6 disk size, C-1
RKO7 disk size, C-1
RLO1 disk size, C-1
RMO?2 disk size, C-1
RMO3 disk size, C-1
RPO2 disk size, C-1
RPO3 disk size, C-1
RP04 disk size, C-1
RPOS5 disk size, C-1
RPO6 disk size, C-1
RSO3 disk size, C-1
RS04 disk size, C-1
RS11 disk size, C-1
RS64 disk size, C-1
RSTS/2780 package, 4-8
arithmetic unit requirement, 4-8
enabling, 4-8
extended buffer space for, 3-68, 3-69
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RSTS/2780 package (Cont.),
hardware required by, 4-8
line interface requirement, 4-8
support for, 4-8
use of, 4-8
RSTS/E,
file structure, 1-2, 3-5
generating for another computer, 4-3
reserved locations, 3-29
RSTS/E fundamentals, 1-1
RSTS/E library,
contents of distribution media, 6-7, 6-8
RSTS/E monitor,
generate, 7-1,7-2
RSTS/E monitor SIL file,
name of, 4-4
RSTS/E Release Notes,
PATCH option, 3-16
RSTS/E software,
regenerating, 7-1
RSX emulator, 3-5
RT11 run-time system, 1-5,7-1
adding, 7-1,7-2
copying, 7-1
fatal errors, B-12, B-13
recoverable errors, B-12
transferring, 4-4

RT11 run-time system error messages, B-12, B-13

RT11.RTS file, 3-14
patching code in, 6-17, 6-18
RTS suboption, 3-67, 3-68
.RTS extension, 3-59
.RTS file, 3-59
.RTS system file, 3-14
Run-time system, 1-2
adding RMS, 6-12
adding RSX, 6-12
adding RT11, 7-1,7-2
auxiliary, 7-2
BASIC-PLUS, 1-2
copying RT11, 7-1 .
default, 1-2, 1-5,3-67,7-2, 7-3
installing auxiliary, 6-11
patching, 3-16
positioning the, 3-67
replacing BASIC-PLUS, 7-1
RT11, 1-5,7-1
use of buffers, 4-9
Run-time system file,
changing, 3-60
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Run-time system file (Cont.),
default, 3-59, 3-60
name of BASIC-PLUS, 44
Run-time system generation,
BASIC-PLUS, 7-1
Run-time system options,
BASIC-PLUS, 4-11 to4-13
Running SYSBAT program, 4-13, 4-14

SATT.SYS file, 1-2, 3-5, 3-36, 340
CLEAN facility, 3-36
positioning of, 3-6, 3-8

SAV files, 4-1,4-2

SAV system file, 3-14

Save Image Library (SIL), 1-1,1-2
monitor, -2
patching, 3-16

SCALE command, 4-12

Scaled arithmetic, 4-12

Scanning,
swap slot, 3-37,3-38

Semiconductor memory,

(See Solid-state memory.)
Send/receive,

message, 3-69

resident code, 4-10

use of small buffers, 4-9
SET option, 3-73 to 3-78, 3-93, 5-2, 5-12

DISABLE suboption, 3-76, 3-77

ENABLE suboption, 3-76

error messages, 3-78

EXIT from, 3-73

LIST suboption, 3-73, 3-74

LOCAL suboption, 3-75

LP suboption, 3-75, 3.76

MODEM suboption, 3-75

PRIV suboption, 3-77

summary of, 3-93,5-12,5-13

table of suboptions, 3-73

UNPRIV suboption, 3-77
Short form configuration questions, 4-3
Shut down procedures,

SYSGEN system, 4-14,4-15,4-23
SHUTUP command, 4-14,4-23
SIL, 1-2

modules in, 3-16

patching, 3-16
SIL file,

name of RSTS/E monitor, 4-4
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SIL system file, 3-14
SILUS.SAV program, 7-1
Simple SYS call resident code, 4-11
Single precision math, 4-11
Size,
BASIC-PLUS module, D-3
BASIC-PLUS option, 4-12
CRASH.SYS file, 3-70
device cluster, C-1
disk device, C-1
system modute, D-1, D-2
Slave terminals, 4-6
enabling, 4-6
SLEEP state, 3-37
Slot, swap, 3-37
scan for, 3-37,3-38
Small buffer, 4-8
use of, 4-8,4-9
Small buffer quota, 4-9
Small buffers, 4-8,4-9
active terminals and, 4-8
CCL commands and, 4-9
configuring guidelines, 4-8
FIP buffering module and, 4-10
job’s use of, 4-8
monitoring, 4-9
number of, 4-9
number required, 4-8
open files and, 4-8
quota, 4-9
run-time systems and, 4.9
send/receive and, 4-9
size required, D-1
uses of, 4-8,4-9
Software build,
optional, 6-13
Software Distribution Center (SDC),
RSTS/E Release Notes from, 3-16
Solid-state memory, 3-67, 3-68, 3-69
Space,
extended buffer, 4-9,4-10
swapping, 1-5
Specifying device characteristics, 3-93
Specitying hardware characteristics, 3-88, 5-1
SPLER.CTL control file, 6-2,6-5,6-21, 6-23
files built by, 6-5
Spooling package, 6-5
Stand-alone programs, 3-82
loading, 3-82
Standard account file,
ACCT.SYS, 6-16
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STANDARD function, 6-16
Standard system library programs, 6-2, 6-23
Start LBN column, 343
START option, 3-79, 3-80, 3-94, 5-2, 5-13
without enabling terminals, 3-83
Start-up,
hardware messages at, 3-80
software messages at, 3-80
SYSGEN system, 3-79,3-94
target system, 5-2,5-13
Start-up code, 3-80
Start-up error messages, 3-80
START.CTL control file, 3-84, 6-14, 6-15,
6-16
STARTING FORMAT PASS message, 3-6
Starting the SYSGEN system, 3-79, 3-94
Starting the system, 3-79
Status,
listing device, 3-73, 3-74
system file, 3-42
Status column, 3-43
Status listing,
comments in device, 3-74
Storage allocation table (SATT.SYS), 1-2,3-5,
3-36, 340
CLEAN facility, 3-36
positioning of, 3-6, 3-8
String arithmetic, 4-12
Suboption,
BADS, 347, 3.48
CHANGE, 344,345
CSR, 3-27,3-28
DISABLE in HARDWR option, 3-25, 3-26
DISABLE in SET option, 3-76, 3-77
DM, 3-31,3-32
ENABLE in HARDWR option, 3-27
ENABLE in SET option, 3-76
FILE, 3-46
LIST in DEFAULT option, 3-62
LIST in HARDWR option, 3-23 to 3-25
LIST in REFRESH option, 3-42, 3-43
LIST in SET option, 3-73, 3-74
LOCAL, 3-75
LOCK, 3-65, 3-66
LP, 3-75,3-76
MODEM, 3.75
PARITY, 3-63, 3-64
PRIV, 3.77
RESET in DEFAULT option, 3-64, 3-65
RESET in HARDWR option, 3-30, 3-31
RTS, 3-67,3-68
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Suboption (Cont.),
UNLOCK, 3-66, 3-67
UNPRIV, 3.77
VECTOR, 3-28 to 3-30
XBUF, 3-68, 3-69
Suboptions,
memory allocation table, 3-61
Summary of configuration questions, 4-18 to
4.23
Summary of COPY option, 3-87, 5-6
Summary of DEFAULT option, 3-92, 5-11
Summary of DSKINT option, 3-86, 3-87, 5-5
Summary of FILL option, 5-6
Summary of HARDWR option, 3-89, 5-7
Summary of REFRESH option, 390,391, 59,
5-10
Summary of SET option, 393, 5-12, 5-13
SWAP MAX, 3-38,3-39, 343, 3-58, 3-59, 3-80
SWAP MAX value, 6-5
Swap maximum, 3-58, 3-59
BASIC-PLUS, 3-59
changing, 3-59
COBOL, 3-59
FORTRAN IV, 3.59
limit, 3-58
SYSGEN system, 3-59
Swap slot scanning, 3-38
Swap slots, 3-37
SWAP.SYS system file, 1-5, 3-36, 3-37, 3-38,
342,3-43, 345, 348, 3-52, 3-59
SWAPN.SYS system file, 3-36, 3-37, 3-45
Swapping disk,
fixed head, 3-38
non-file-structured, 3-37
using DSKINT on, 3-12
Swapping files, 1-5, 3-36, 3-37
number of jobs in each, 3-39
planning, 3-37 to 3-39
Swapping space, 1-5
Switch in MOUNT command,
/RO, 4-1
Switch in PATCH,
/N, 3-16
SWITCH suboption, 3-21
specify switch register characteristics, 3-32
summary of responses, 3-32
Symbol name,
global, 3-16
Symbology conventions, xi
Symbols in memory allocation table, 3-62

SYS call,
resident code, 4-11
SYSBAT, 4-1,4.3,7-2
batch stream errors, 4-13,4-14
bootstrapping disk output, 5-1
bootstrapping tape output, 5-1
error messages in, 4-13,4-14, B-13
failure of, 4-13
mount messages in, 4-13
rerunning, 6-19
running, 4-13
SYSBAT.SAV, 4-1,7-1
summary of, 4-23
SYSGEN system, 1-1
allocating files, 3-90
default labelling format, 3-70
defaults, 3-60, 3-92
device unit characteristics, 393
devices supported by, 1-5
example of starting a, 3-79
file allocation, 3-36, 345, 390
job maximum, 3-58, 3-59
magtape labelling, 3-70
monitor installation, 3-90
restarting, 4-15
run-time system default, 3-60
shutdown procedures, 4-14,4-23
start-up procedures, 3-79, 3-94
summary of tailoring, 3-85
swap maximum, 3-59
tailoring procedures, 1-5, 3-1, 3-3, 3-36
SYSGEN system disk, 1-1, 7-1,7-2
copy files to, 3-87
files on, 4-1,4-2
initialization, 3-87
SYSGEN.CTL file, 4-3,4-13
SYSGEN.SAV system generation program, 7-1
72
SYSGEN.SIL file, 3-14
patching code in, 6-17, 6-18
System,
default run-time, 3-67
maximum accounts on, 3-5
starting the, 3-79
SYSGEN, 1-1
tailoring a, 1-1
target, 1-1
System clock, 3-70, 3-71
KWi11-L, 3-70
KW11-P, 3-71
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System code,
patching, 3-16, 3-88
System configuration,
target, 1-6
System defaults, 3-58
changing, 3-79
SYSGEN, 3-60, 3-92
target, 5-2
System disk, 4-7
initialization, 3-6 to 3-8
organization of, 1-1
SYSGEN, 1-1, 3-6 to 3-8, 3-87
target, -1, 3-6 to 3-8, 3-86, 5-1, 5-4
System disk directories, [-2
Master File Directory, 1-2
User File Directory, 1-2
System file,
BADB.SYS, 3-47
BUFF.SYS, 1-5,3-36, 3-39, 342, 343, 345,
3-52
CRASH.SYS, 1-5,3-36, 3-40, 345, 3-52, 3-66
3-70, 3-80
.ERR, 3-14
ERR.ERR, 1-5, 3-14
ERRSYS, 1-5,3-36, 3-39, 3-45, 3-48
HELP.TXT, 6-14
INIT.SYS, 1-2,3-1, 3-14
NOTICE.TXT, 6-13,6-14
OVR.SYS, 1-5,3-36, 3-39, 3-43, 3-48
RT11.RTS, 3-14
.RTS, 3-14
SATT.SYS, 3-36, 3-40
SAV, 3-14
SIL, 3-14
SWAP.SYS, 1-5,3-36, 3-37, 3-38, 342, 3-43,
345, 3-48, 3.52, 3-59
SWAPn .SYS, 3.36, 3-37, 345
SYSGEN.SIL, 3-14
System file account [0,1], 1-2
System file allocation, 3-36, 344
SYSGEN, 3-36, 345
target, 3-36
System file status, 3-43
System files, 3-36
account [0,1], 3-42
allocating, 5-9
allocation of, 5-2
copying, 3-14, 3-87
creating, 3-36 to 3-45
deleting, 3-46
minimum size of, 3-43

»

System files (Cont.),
optional positioning of, 3-37 to 340, 3-44
to 346
required, 3-42
System generation,
error messages, B-1 to B-14
example of, F-1 to F-30
files required, 4-1,4-2
flow chart of, 1-3, 14
listing during, 4-4
monitor, 1-1
on small disk, 4-4
on-line, 7-1
output from, 4-4,5-1
overview of, 1-1 to 1-7
patching during, 6-16 to 6-23
program, 4-1,4-2,7-2
target, 1-6,4-1,4-13
System generation files, 4-1,4-2
deleting, 4-4
obtaining, 7-1
System generation output tape, S-1
System help file HELP.TXT, 6-14
System initialization code,
INIT.SYS, 1-2
System job maximum,
SYSGEN, 3.59
System library,
account [1,2], 3-5
build from disk, 6-9,6-10
build from tape, 6-8, 6-9
build other, 69, 6-10
cluster size, 3-5
control files, 6-1, 6-2
files in, 7-1
install patches in, 6-22
mount distribution media, 6-26
patching optional, 6-23
summary of build procedures, 6-25
System library account [1,2], 1-2, 3-5
System library build, 1-6
auxiliary, 7-3
disk, 69, 6-10
magtape, 6-9
on-line, 7-3
summary of, 6-25
System library cluster size, 3-5, 3-9
System library files, 6-1, 6-2, 6-3, 6-4, 6-5, 6-7
6-8,69,6-10
System message file,
NOTICE.TXT, 6-14
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System module sizes, D-1, D-2
System patching, 3-16 to 3-19
System program,

INIT.BAC, 3-37

REACT, 6-16
System tailoring,

SYSGEN, 1-5,3-36

target, 1-6, 5-1
System-wide logical names, 4-9

Table,
memory allocation, 3-60 to 3-62
Table of initialization options, 3-2
Tailoring, 1-6
new monitor, 7-2
SYSGEN system, 1-5, 3-1, 3-3, 3-36, 3-85
system, 1-1
target system, 1-6, 5-1
Tailoring SYSGEN system,
summary of, 3-85
Tape,
code sizes, D-1
distribution, 1-1
Target disk, 3-6
bootstrapping the, 5-1
Target monitor installation, 5-2, 5-8
Target system, 1-1
configuration, 1-6
default, 3-60
defaults, 5-2, 5-11
device characteristics, 5-2,5-12
file allocation for, 3-36, 5-2,59
generating, 1-6, 4-1
initialize disk for, 3-86
start-up of, 5-2,5-13
summary of tailoring procedures, 5-3
tailoring the, 1-6, 5-1, 5-3
Target system disk, 1-1

Target system disk initialization, 3-86, 5-1, 5-4

Target system files,
copying, 5-1,54
Target system generation, 1-6, 4-1
TBL, 4-2
Terminal,
multiple service, 4-6
recommended fill characteristics, 5-6
setting fill characteristics, 5-1
slave, 4-6
2741 default code, 4-6
Terminal configuration,
diagnostic test, 3-83
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Terminal fill factor,
console, 3-84,5-1, 5-6
Terminal interfaces, 4-5
disabling, 3-83
types of, 4-5
Terminal service,
assemblies, 4-2
code sizes, D-1
multiple, 4-6
Terminal speed characteristics file,
TTYSET.SPD, 6-15
Terminals,
2741 code arrangements, 4-6
2741 compatible, 4-6
2741 keyboard arrangements, 4-6
2741 required features, 4-6
number of, 4-5
small buffers required for, 4-9
Text files,
ASCII, 6-14
Time format, 3-71
Timesharing,
defaults for, 3-58,3-79
invoking, 3-79
summary of procedures, 5-3
without enabling terminals, 3-83
Transfer addresses,
odd, 3-82
TTDVR, 4-2
TTYSET commands, 3-84
TTYSET.SPD terminal speed file, 6-15
2741 terminals, 4-6
code and keyboards, 4-6
2780 package,
(See RSTS/2780 package.)
Two-word math package, 4-11, 4-12

UETP.CTL program, 6-9
UFD, 1.2,3.5,3-8
UFD cluster size, 3-5
UNISYS option, 3-83
diagnostic tool, 3-83
example of, 3-83
Unit characteristics,
device, 3-73, 393
Units,
disabling device, 3-76, 3-77
enabling device, 3-76, 3-77
UNLOCK suboption, 3-66, 3-67
Unlocking memory, 3-66, 3-67
UNPRIV suboption, 3-77
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User accounts, Vectors,
creating, 6-15 fixed, E.7
User File Directory (UFD), 1-2, 3.5, 3-8 floating, E-1, E-6

UTILTY program, 3-39, 4-14, 415

Width,
line printer, 3-75, 3-76
?WRONG MATH PACKAGE error, 7-3

Vector addresses,
nonstandard, 3-20, 3-28, 3-29
Vector assignments, 3-20, E-1
nonstandard, 3-20

VECTOR suboption, 3-20 XBUF suboption, 3-68,4-10
example of, 3-29 example of, 3-69
nonstandard vector address, 3-20, 3-28, 3-29 REMOVE response in, 3-69
remove nonstandard vector address, 3-29 reserving memory, 4-10
REMOVE response, 3-29 use of space by FIP buffering, 4-10
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O Occasional programmer (experienced)
[0 User with little programming experience
3 Student programmer
0O Non-programmer interested in computer concepts and capabilities
Name Date
Organization
Street
City State Zip Code

or
Country
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