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PREFACE

MANUAL OBJECTIVES

The VAX/VMS Software Installation Guide describes the procedures used
to 1install the VAX/VMS operating system on a VAX-11/780 processor and
to install optional VAX-1ll software in the VAX/VMS system.

INTENDED AUDIENCE

This manual is intended for VAX/VMS system managers. It contains
‘information appropriate for two levels of experience:

e For the new VAX/VMS manager, it provides the information
needed to install VAX/VMS.

e For the more experienced manager, it provides detailed
information about the system parameters that can be modified
to tailor the system to the needs of a particular
installation.

'~ STRUCTURE OF THIS DOCUMENT
This manual is organized as follows:
e Chapter 1 presents an overview of system installation.

e Chapter 2 describes the procedures for copying the
distribution medium.

e Chapter 3 describes the steps to be taken when bootstrapping
the system disk.

e Chapter 4 describes the major system parameters that «can be
modified during SYSGEN or SYSBOOT and describes parameter
settings appropriate for various hardware configurations.

® Chapter 5 describes the commands that can be 1issued to the
system bootstrap program (SYSBOOT) and the system generation
utility (SYSGEN).

e Chapter 6 describes the steps to be taken to install optional
software (for example, VAX-11] FORTRAN IV-PLUS and DECnet-VAX)
in vax/vms.

e Appendix A lists and briefly describes all the VAX/VMS system
parameters.

vii



e Appendix B describes the error messages issued during SYSGEN
and SYSBOOT and describes corrective actions.

e Appendix C 1lists the DIGITAL-supplied directories on the
system ‘disk and their contents.

e Appendix D provides samples of console bootstrap command
files.

e Appendix E describes the steps performed to copy the source
kits. ‘

@ Appendix F details the steps performed to generate and
initialize the system.

e Appendix G provides examples of bootstrap and system
generation.

Because this document describes a number of interrelated procedures
and components, it 1is advisable to read the entire document once
before attempting to use the procedures described in Chapters 2 and 3.

ASSOCIATED DOCUMENTS

This document has no prerequisites; however, an understanding of the
information presented in the VAX/VMS Summary Description may prove
helpful.

The following documents, which are referred to in this manual, provide
the information needed to manage the day-to-day operation of VAX/VMS
once it is installed:

e VAX/VMS System Manager's Guide

® VAX/VMS Operator's Guide

For a complete list of VAX-11l documents, 1including descriptions of
each, see the VAX-1ll Information Directory.

SUMMARY OF CHANGES

The following technical changes have been made to the VAX-1l Software
Installation Guide for V1.5.

l. To Chapter 6, a general procedure to update your system has
been added, along with procedures for installing the
following optional software components:

VAX-11 BLISS-32
VAX-11 COBOL-74

2. Appendix C has been updated to reflect the addition and

deletion of files provided by DIGITAL on the VAX/VMS system
binary distribution medium.

viii



CHAPTER 1

INTRODUCTION

To install a VAX/VMS operating system on a VAX-11/780 processor and to
install optional VAX-11l components that are separately purchased, you
use the following VAX-11/780 and VAX/VMS features and components:

e The VAX-11/780 console and console floppy diskette drive

e The stand-alone VAX-11l Disk Save and Compress utility (DSC)

e The system bootstrap program (SYSBOOT)

e The system generation utility (SYSGEN)

l.1 OVERVIEW OF SYSTEM GENERATION AND START UP

The general procedure includes the following steps:
1. Copying the distribution kit to disk
2. Bootstrapping the system
3. Modifying (if necessary) system parameters

Step 1 requires use of the stand-alone version of the Disk Save and
Compress utility (DSC). Step 2 requires use of the system bootstrap
program (SYSBOOT). Step 3 requires either SYSBOOT or the system
generation program (SYSGEN). See Figure 1-1.

In a VAX/VMS system, system generation and start up occur
automatically when the system 1is bootstrapped. You provide the
information needed for system generation and start up by supplying the
names of files that contain the necessary console commands, system
generation parameter values, and start-up commands to the SYSBOOT
program.

You invoke SYSBOOT by typing the name of a bootstrap command file at
the console. The name of the command file indicates to SYSBOOT the
following information:

e The device and wunit containing the disk volume to be
bootstrapped

e Whether you want SYSBOOT to prompt for commands during the
bootstrap operation



INTRODUCTION

Place DSC floppy
in console floppy
drive and
bootstrap it

STEP 1 <

Copy the distribution

medium to disk using

DSC (tape-to-disk or
disk-to-disk)

Place the console
bootstrap floppy
STEP 2 in the console
floppy drive and
bootstrap it

|

Optionally, set any
system generation
STEP 3 parameters to the
desired values and tell
SYSBOOT to continue

Figure 1-1 Transferring the Distribution Medium to
Disk and Booting the System

If you request SYSBOOT to prompt for commands, you can perform the
following functions:

e Designate the name of a file that contains system generation

parameter values
e Set and show individual parameter values
e Specify the name of the start-up command file
This is referred to as a conversational bootstrap.

If you do not specify the name of a start-up command file, SYSBOOT
uses SYS$SYSTEM: STARTUP.COM by default. SYS$SSYSTEM: STARTUP.COM
requests execution of a start-up file containing commands specified by
the system manager to perform site-specific start-up functions. For
example, the site-specific start-up file contains the SET TERMINAL
commands that set the characteristics of the installation's terminals.
By default, the name of this file 1is [SYSMGR]SYSTARTUP.COM. The
VAX/VMS System Manager's Guide describes both these files in detail.

"
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Once all the system initialization steps have occurred, the system
creates a process to execute the two start-up files. Among the
commands contained in SYS$SYSTEM:STARTUP are, by default, the
following:

$ RUN SYS$SYSTEM:SYSGEN
AUTOCONFIGURE ALL

These commands request the running of the SYSGEN wutility and
automatically configure the system to recognize all standard
(DIGITAL-supplied) devices attached to it. I/0 drivers for these
devices also are loaded. Keep in mind, though, that the AUTOCONFIGURE
command works only when you attach the devices to the system in order
described in the VAX/VMS Guide to Writing a Device Driver.

Once the start-up files have been executed, the system is ready for
use.

1.2 SYSGEN UTILITY
The SYSGEN utility allows you to perform three functions:

e Modify parameter values and create a system genetation
parameter file that can be wused 1in a subsequent system
bootstrap operation

e Create contiguous files that can be used as swapping, paging,
and dump files :

e Dynamically make new devices known to the system and 1load
their 1/0 drivers

SYSGEN runs as a utility program, under control of VAX/VMS. Anyone
can run SYSGEN. However, Yyou must have Change Mode to Kernel
privilege to execute any device-related SYSGEN commands and Change
Mode to Executive privilege to execute the SHOW/DEVICES command. See
Chapter 5 for more information on using SYSGEN.

1.3 SYSTEM GENERATION PARAMETER FILES

VAX/VMS provides seven system generation parameter files that contain
values suitable for the smallest through the 1largest VAX-11/780
configurations. Each system generation parameter has four values
associated with it:

e The current value

e The default value as established by VAX/VMS
e The minimum allowable value

e The maximum allowable value

At SYSBOOT, the initial parameter values are the current values. At
SYSGEN, the initial parameter values are the default values.

You can use the SET command during SYSBOOT or when running SYSGEN to
set any parameter to a value in the allowable range or to its default
value. When using SYSGEN, you also can set parameters to the values
being used currently in the VAX/VMS system under which you are running
SYSGEN.,
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1.4 SYSTEM INSTALLATION.  SUMMARY

The complete installation procedure encompasses the following steps
(references to descriptions of each step are in parentheses):

1. Copy the distribution kit to disk (Chapter 2)
2. Use conversational bootstrap (Section 3.2.1)

3. Select the appropriate system generation parameter file,
noting any changes to be made (Chapter 4)

4. Compute the sizes of paging, swapping, and dump files
(Chapter 4) .

5. Log in (Section 3.3)

6. Run SYSGEN to modify the system generation parameter file
(optional; Section 3.4)

7. Alter the sizes of paging, swapping, and dump files
(optional; Section 3.5)

8. Copy the bootstrap command file to the console floppy
(Section 3.6) »

9. Reboot the system, using a conversational bootstrap (Section
3.7)

10. Log in again, and customize the start-up command file
(VAX/VMS System Manager's Guide)

11. Create the user authorization file and necessary user file
directories (VAX/VMS System Manager's Guide)

12. 1Install any optional software (Chapter 6)
13. Reboot, with default bootstrap command file (Section 3.8)

The system is now ready for use.
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CHAPTER 2

PREPARING TO BOOTSTRAP THE SYSTEM

The first step in installing the VAX/VMS operating system is to copy
the distribution kit to an RKO7 disk, by using the stand-alone Disk
Save and Compress (DSC) utility program supplied as part of the
distribution kit. You copy the distribution kit to RKO7 disk for one
of the following reasons:

® To create a bootable medium, if you received a magnetic tape
kit

e To back up the system, if you received an RKO7 kit

2.1 VAX/VMS SOFTWARE DISTRIBUTION KITS
There are two media for VAX/VMS software kits:

® Magnetic tape, in which the system binary distribution medium
is a 1600 bpi, 9-track magnetic tape

® RKO7 disk, in which the system binary distribution medium is
an RK07 disk cartridge

The bill of materials that comes with the kit lists exactly what your
VAX/VMS software distribution kit contains. After receiving a VAX/VMS

software kit, you should check to be sure it contains everything
listed in the bill of materials.

2.1.1 Magnetic Tape Kit

For a magnetic tape kit, the following items are needed to bootstrap
the system:

l. The magnetic tape system binary distribution medium
Part number: BB-D782B-BE
Part description: VAX/VMS V1.5 BIN MT9

2. The floppy diskette that contains the stand-alone Disk Save
and Compress (DSC) utility program

Part number: AS-E808n-YE

Part description: ESZCCnn 11780 S/A DSC2 FLP
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3. The console floppy diskette that contains bootstrap
functions and bootstrap command files
Part number: AS-E633n-YE

Part description: ESZABnn 11780 LOCAL CNSL PKG

NOTE
The part-number and part-description

fields denoted by the letters n and nn
depend on the ECO level of your system.

2.1.2 RKO07 kit

loading

The following items are needed to back up the RKO7 distribution medium

and bootstrap the system:
1. The RKO7 system binary distribution medium
Part number: AY-H020B-BE

Part description: VAX/VMS V1.5 BIN RKO7

2. The floppy diskette that contains the Disk Save and Compress

(DSC) utility program
Part number: AS-E808n-YE
Part description: ESZCCnn 11780 S/A DSC2 FLP

3. The console floppy diskette that contains bootstrap
functions and bootstrap command files

Part number: AS-E633n-YE

Part description: ESZABnn 11780 LOCAL CNSL PKG

NOTE
The part-number and part-description

fields denoted by the letters n and nn
depend on the ECO level of your system.

2.2 COPYING DISTRIBUTION MEDIA

loading

The VAX/VMS system can be booted only from disk. Thus, if you receive
a system on a magnetic tape, you must copy the tape to a disk before
you can boot the system. You should retain the tape as a back-up copy

of the distributed system.

If you receive an RKO7 kit, you should back up the system by

copying

it either to magnetic tape or to another disk before you boot the
system. When you copy a disk to another disk, you should, if
possible, retain the original disk as back-up and use the newly copied

disk to bootstrap the system.
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To copy either a magnetic tape or an RK07 disk, use the stand-alone
Disk Save and Compress (DSC) utility program. Refer to the VAX-11l
Disk Save and Compress User's Guide for details on stand-alone DSC.

2.2.1 Loading Stand-Alone DSC
The procedure for loading stand-alone DSC is as follows:

1. See that the system 1is powered up and that the central
processor is halted. The following switches should be in the
positions indicated:

a. The . ON-OFF rocker switch on the LA36 console
terminal: ON.

b. The AUTO RESTART rocker switch on the <console control
panel: ON,

c. The rotary key switch on the console control
panel: LOCAL.

2. See that the following console control panel indicators are
lit: ATTN and POWER.

3. See that needed disk drives and magnetic tape drives are
turned on.

4. Place the floppy diskette that contains stand-alone DSC
(ESZCCnn 11780 S/A DSC2 FLP) into the console floppy diskette
drive, as follows:

a. Unlock and open the cabinet doors of the central
processor.

b. Swing out the drive assembly until it is at a right angle
to the cabinet.

The drive assembly is a rectangular, unpainted steel box
in the 1lower right-hand corner of the central processor
cabinet. There is a black handle on the right of the
drive assembly. Pull the handle to swing out the drive
assembly. The diskette cannot be inserted wunless the
drive is swung all the way out.

c. Insert the diskette into the drive.

Squeeze the black pushbutton to unlock the slot cover;
the cover will spring open. As you insert the diskette,
its label (on the smooth side of the diskette) should be
at the top and should face the right-hand cabinet door.
The oval slot on the diskette should be at the bottom.

d. Close the diskette slot cover.

e. Swing the drive assembly back into the central processor
cabinet.
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Set the DC ON-OFF switch on the LSI-11l control panel to OFF.
The LSI-11 control panel is located at the bottom left-hand
corner of the central processor cabinet.

Set the DC ON-OFF switch on the LSI-1l control panel to ON.

This initiates a restart, and the console program is loaded
from the floppy diskette. .

Observe the following message on the LA36 console terminal:

CPU HALTED, SOMM CLEAR, STEP=NONE, CLOCK=NORM
RAD=HEX,ADD=PHYS,DAT=LONG,FILL=00,REL=00000000
INIT SEQ DONE

HALTED AT 00000000

(RELOADING WCS)

LOAD DONE, 00003200 BYTES LOADED

VER: PCS=01 WCS=08-11 FPLA=08 CON=V01-26-R
(AUTO-RESTART)

CPU HALTED

INIT SEQ DONE

A message of this form indicates that the console program has
been loaded. The console program then loads stand-alone DSC;
this takes about 1.5 minutes. At the completion of loading,
a message of the following form is displayed on the LA36
console terminal:

LOAD DONE, 00020400 BYTES LOADED
VAX/VMS DSC-2, VERSION A.l 30-MAY-1978
DSC>

DSC is now running and ready to accept commands.

NOTE

While DSC is being loaded, do not type
on the console terminal. If you do so
accidentally, either continue from the
resulting halt or repeat steps 5, 6, and
7.

2.2.2 Copying Tape to Disk

To copy a distribution magnetic tape to an RKO7 disk cartridge,
proceed as follows:

1.

Place the system binary magnetic tape on a magnetic tape
drive (MTAO, for example). Remove the write-ring, to protect
the contents of the tape.

Place a scratch RKO7 disk cartridge on an RKO07 disk drive
(DMAO, for example).

!
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At the LA36 console terminal, enter the following DSC
command:

DSC> DMAQO:/VE=MTAO:/RW

This command copies the contents of the distribution magnetic
tape on drive MTAO to an RKO7 disk cartridge on drive DMAO.
The qualifier /RW causes the tape to be rewound after the
copying operation is complete. The qualifier /VE causes the
contents of the disk and tape to be compared to make certain
the copying operation was a success. Successful completion
of the copying and verification is signaled by the
reappearance of the prompt DSC>.

Any messages you receive while DSC is running are explained
in the VAX-11l Disk Save and Compress User's Guide.

You can also copy the system binary magnetic tape to an RM03 disk or
an RP06 disk by performing suitable variations of this procedure.

2.2.3 Copying Disk to Disk

To copy a distribution RK07 disk cartridge to a back-up RK07 disk
cartridge, proceed as follows:

1.

. 2 .

Place the system binary RKO7 disk cartridge on an RKO07 disk
drive (DMAl, for example).

Be sure to protect the contents of the system distribution
disk by pressing the WRITE PROT pushbutton on disk drive
DMAl.

Place a scratch RKO7 disk cartridge on another RKO07 disk
drive (DMAO, for example).

At the LA36 console terminal, enter the following DSC
command:

DSC> DMAO:/VE=DMAl:

This command copies the contents of the distribution disk on
drive DMAl to an RKO07 disk cartridge on drive DMAO. The
qualifier /VE causes the output and the input to be compared
to make certain the <copying operation was a success.
Successful completion of the <copying and verification is
signaled by the reappearance of the prompt DSC>.

Any messages you receive while DSC is running are explained
in the VAX-1l1l Disk Save and Compress User's Guide.

2.2.4 Terminating Stand-Alone DSC

To terminate stand-alone DSC from the LA36 console terminal, proceed
as follows:

1‘

In response to the prompt DSC>, enter CTRL/P. The following
prompt will be displayed: >>>.
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In response to the prompt >>>, type HALT and press RETURN.

The following confirming message and prompt will be displayed
on the console terminal.

HALTED AT ...
>>>

This message displays the contents of the program counter at
the time the processor was halted. The prompt is a request
for a console command.

For instructions on bootstrapping and installing the system, see
Chapter 3.



CHAPTER 3

BOOTSTRAPPING AND INSTALLING A VAX/VMS SYSTEM

Once you have copied the distribution medium to disk, you are ready to
bootstrap the VAX/VMS operating system. Proceed as follows to perform
the initial bootstrapping of the system:

Bootstrap the system, stopping in SYSBOOT to specify that the

‘parameter file MINIMUM.PAR is to be used, as described in

Sections 3.1 and 3.2.1.

Select the appropriate parameter file and note any changes to

. be made, as described in Chapter 4.

Compute the sizes of the paging file, swapping file, and
system dump file, as described in Chapter 4.

Log into the system, as described in Section 3.3.

Run the SYSGEN utility to customize the selected parameter
file, if desired, as described in Section 3.4.

Use the command file that VAX/VMS provides to alter the
paging, swapping, and dump file sizes, if desired, as
described in Section 3.5.

Copy the bootstrap command file to DEFBOO.CMD on the console
floppy diskette, as described in Section 3.6. -

Reboot the system, stopping in SYSBOOT to specify the name of
the selected parameter file, as described in Section 3.7.

Log into the system again and customize the system manager's
start-up command file ([SYSMGR]SYSTARTUP.COM), as described in
the VAX/VMS System Manager's Guide.

Run the AUTHORIZE program to create the wuser authorization
file and create the necessary user file directories, as
described in the VAX/VMS System Manager's Guide.

Install any of the following optional components as described
in Chapter 6:

- VAX-11] FORTRAN IV-PLUS

- PDP-11 BASIC-PLUS-2/VAX

- DECnet-VAX

- VAX-11 COBOL-74

- PDP-11 DATATRIEVE/VAX

- FORTRAN IV/VAX to RSX Cross Compiler
- VAX-11 BLISS-32
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e Reboot the system, as described in Section 3.8.

After you complete the final step, the system is ready for use.

3.1 ENTERING COMMANDS TO THE CONSOLE PROGRAM

To bootstrap the system, you must first invoke the console program.
When the console is ready to accept commands, it prompts with three
angle brackets (>>>). If this prompt does not appear on the console,
perform the following steps:

e Ensure that the floppy diskette labeled ESZABnn 11780 LOCAL
CNSL PKG (part number AS-E633n-YE) is in the floppy diskette
drive.

e Set the AUTO RESTART switch to the OFF position.

e Turn the rotary key to the LOCAL position, if it 1is not
already set to LOCAL. Turning the power on boots the console
floppy diskette and causes the console program to prompt.

e If the power is already on, type CTRL/P to cause the console
program to prompt. Type REBOOT to cause the console to be
rebooted.

e Before proceeding further, ensure that the disk to be booted
is write enabled.

3.2 BOOTING THE SYSTEM
You can boot the system in either of the following ways:

e Conversational: request that SYSBOOT stop and allow you to
modify the system generation parameters that configure the
system. This is the option to use the first time you boot the
system.

e Non-stop: allow SYSBOOT to run to completion without your
intervention.

Console commands are used to request the booting of the system.
VAX/VMS provides a number of command files that contain the necessary
console commands to boot the system from an RMO3 or RP06 disk device
on the first MASSBUS controller, or from an RKO7 disk on the UNIBUS.

The console floppy diskette contains these command files in two sets:

@ One (conversational) set boots the system from the specified
device and then stops in the SYSBOOT program to accept changes
to the parameters used to configure the system. See Section
3.2.1.

e The other (non-stop) set boots the system from the specified
device without stopping in SYSBOOT for changes to parameter
values. See Section 3.2.2.
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Table 3-1 lists the names of boot command files on the console

diskette.

Table 3-1
VAX/VMS Boot Command

Procedures

Type of Command File

Name of Command File

Conversational boot from
RKO07

DMOGEN
DM1GEN
DM2GEN
DM3GEN

Conversational boot from
RMO3 or RPO06

DBOGEN
DB1GEN
DB2GEN
DB3GEN.
DB4GEN
DB5GEN
DB6GEN
DB7GEN

Non-stop boot from RKO7

DMOBOO.CMD
DM1BOO.CMD
DM2B00O.CMD
DM3B0OO.CMD

Non-stop boot from RMO3
or RPO6

DBOBOO.CMD
DB1B0OO.CMD
DB2B0O0.CMD
DB3B0O0O.CMD
DB4B00.CMD
DB5B0O0.CMD
DB6B0O0O.CMD
DB7B00.CMD

NOTE

Do not type on the console while

system is being bootstrapped
If you do
accidentally, the following messages are

prompted for input.

printed:

unless

floppy

SYSBOOT-W-FPLA,PCS or WCS version less than minimum required for VMS.

SYSBOOT-W-Continue from halt to proceed with boot if desired.

Either continue from the

resulting

or reboot. To continue,

CONTINUE.
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3.2.1 Conversational Bootstrap

To boot the system and request that SYSBOOT stop to allow you to
change system generation parameters, type a command file name with the
following format:

>>> @DxyGEN

@
Indicates that the rest of the 1line contains the name of a
command file located on the floppy diskette.
X
Indicates the type of the device containing the system volume to
be booted. Specify one of the following letters to indicate the
desired boot device:
M = RKO7
B = RMO03 or RPO06
y

Specifies the unit number of the drive containing the volume to
be booted. This number is in the range 0 through 3 if you are
booting from an RKO7, or 0 through 7 if you are booting from an
RMO3 or RPO06G.

When SYSBOOT is ready to accept commands, it prompts as follows:
SYSBOOT>

You can now issue any of the commands listed in Section 5.4.

The first time you bootstrap the system, type the following commands:
SYSBOOT> USE MINIMUM.PAR
SYSBOOT> CONTINUE

The second time you boot the system, issue a USE command specifying

the name of the parameter file that you want SYSBOOT to use to

generate your system. This can be one of the file names 1listed in

Table 4-1 (see Chapter 4), or it can be the name of a file created by
means of the SYSGEN utility (see Chapter 5).

The following example shows a console printout obtained by booting the
system using the bootstrap command file DMOGEN.

>>> @DMOGEN

!

! DMO CONVERSATIONAL BOOT COMMAND FILE - DMOGEN.
! BOOT FROM DMO AND STOP IN SYSBOOT TO ALTER PARAMETER VALUES.
!
HALT | ! HALT PROCESSOR
CPU HALTED
UNJAM ! UNJAM SBI



BOOTSTRAPPING AND INSTALLING A VAX/VMS SYSTEM

INIT ! INIT PROCESSOR

INIT SEQ DONE
DEPOSIT/I 11 20003800 ! SET UP SCBB

DEPOSIT RO 1

CARTRIDGE DISK

DEPOSIT R1 3

—

UBA TR=3

DEPOSIT R2 3FF20

CSR ADDRESS OFFSET = 3FF20
DEPOSIT R3 0 ! CONTROLLER UNIT = 0

DEPOSIT R4 O

BOOT BLOCK LBN (UNUSED)

DEPOSIT R5 1

SOFTWARE BOOT FLAGS (CONVERSATIONAL BOOT)

DEPOSIT FP 0

SET NO MACHINE CHECK EXPECTED
START 20003000 ! START ROM PROGRAM
WAIT DONE ! WAIT FOR COMPLETION

HALT INST EXECUTED
HALTED AT 200034F9

EXAMINE SP ! SHOW ADDRESS OF WORKING MEMORY+"X200
G 0000000E 00000200
LOAD VMB.EXE/START:@ ! LOAD PRIMARY BOOTSTRAP
LOAD DONE, 00001600 BYTES LOADED
START @ ! AND START IT
<@QEOF>
<@EXIT>

SYSBOOT> HELP
Major SYSBOOT Commands are:

CONTINUE - Continue with boot process
EXIT - Continue with boot process
SET - Set parameter value
SET parameter-name value
SET /STARTUP file-spec
SHOW - Show parameter value (s)
SHOW parameter_name
/ACP -~ Show ACP parameters
/ALL - Show ALL parameters
/GEN - Show generative parameters
/MAJOR - Show MAJOR parameters
/NAMES - Show parameter names
/PQL - Show Process Quota List values
/RMS - Show RMS parameters
/STARTUP - Show Startup command file name
/SYS - Show SYSTEM parameters
USE - Set parameter file name
USE file spec.PAR
Reserved filespecs are:
DEFAULT - Use permanent defaults
CURRENT - Use current values
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SYSBOOT> USE P4CONFIG.PAR

SYSBOOT> SHOW /MAJOR
Parameter Name Current Default
PFCDEFAULT 127 16
GBLSECTIONS 80 40
GBLPAGES 3072 2048
MAXPROCESSCNT 64 64
SYSMWCNT 100 48
BALSETCNT 40 24
IRPCOUNT 240 80
WSMAX 700 256
NPAGEDYN 109568 40448
PAGEDYN 32768 8192
VIRTUALPAGECNT 8192 8192
QUANTUM 30 30
MPW_WRTCLUSTER 64 16
MPW HILIM 128 24
MPW_LOLIMIT 96 12

SYSBOOT> SET BALSETCNT 8

SYSBOOT> SET VIRTUALPAGECNT 999999

$SYSBOOT-W-Value set to maximum

SYSBOOT> SHOW VIRTUALPAGECNT
VIRTUALPAGECNT 65536 8192
SYSBOOT> CONTINUE

Minimum Maximum
0 127

20 -1
512 -1
12 256

20 16384

4 1024

0 32768

60 16384
16384 -1
8192 -1
512 65536

2 32767

0 127

0 16384

0 16384

512 65536

VAX/VMS Version 1.50 21-AUG-1978 15:40

Unit
PAGES
SECTIONS
PAGES
PROCESSES
PAGES
SLOTS
PACKETS
PAGES
BYTES
BYTES
PAGES
10MS
PAGES
PAGES
PAGES

PAGES

OPCOM, 25-AUG-1978 16:25:24.26 LOGFILE INITIALIZED, OPERATOR=_OPA0Q

$ !
$ ! VAX/VMS system startup - Version 1
$ !
$ SHOW TIME

25-AUG-1978 15:33:30
$ SET NOVERIFY
$MOUNT-I-MOUNTED, CONSOLE

mounted on

DXAl:

Login quotas - Interactive limit=4, Current interactive value=0

SYSTEM

Accounting information:

Buffered I/0 count: 150
Direct I/0 count: 37
Page faults: 210

Elapsed CPU time: 0 00:00:01.67

3.2.2 Non-Stop Bootstrap

To perform a boot operation without

stopping

Peak working set size:
Peak virtual size:

job terminated at 25-AUG-1978 15:33:51.47

Mounted volumes:

Elapsed time:

in

command file name with the following format:

>>> @DxyB00.CMD

SYSBOOT,

135
111

1
0 00:00:33.37

type a
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e
Indicates that the rest of the 1line contains the name of a
command file that is located on the floppy diskette.
X
Indicates the type of the device containing the system volume to
be booted. Specify one of the following letters to indicate the
desired boot device:
M = RKO07
B = RMO03 or RP06
b4

Specifies the unit number of the drive containing the volume to
be booted. This number is in the range 0 through 3 if you are
booting from an RKO7, or 0 through 7 if you are booting from an
RMO3 or RP06.

Note that you can type a command in the following format to perform a
non-stop bootstrap:

>>> BOOT Dxy

For example, BOOT DMO is equivalent to @DMOBOO.CMD. If you use the
long form, the contents of the command file are displayed on the
console. If you use the short form, they are not displayed.

The following console printout was obtained by booting the system
using the bootstrap command file DMOBOO.

>>> BOOT DMO
CPU HALTED
INIT SEQ DONE
HALT INST EXECUTED
HALTED AT 200034F9

G 0000000E 00000200
LOAD DONE, 00001600 BYTES LOADED

VAX/VMS VERSION 1.50 21-AUG-1978 15:40

OPCOM, 25-AUG-1978 15:42:01.87, LOGFILE INITIALIZED, OPERATOR=_OPAOQ:

$ !

$ ! VAX/VMS system startup - Version 1

$ !

$ SHOW TIME
25-AUG-1978 15:42:07

$ SET NOVERIFY

¥MOUNT-I-MOUNTED, CONSOLE mounted on _DXAl:
Login quotas - Interactive limit=64, Current interactive value=0
SYSTEM job terminated at 25-AUG-1978 15:42:28.91
Accounting information:
Buffered I/0 count: 150 Peak working set size: 135
Direct I/0 count: 37 Peak virtual size: 111
Page faults: 210 Mounted volumes: 1
Elapsed CPU time: 0 00:00:01.61 Elapsed time: 0 00:00:33.67
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3.3 LOGGING INTO THE. SYSTEM
Once the system is loaded into memory and initialized, it announces
itself as 1illustrated above. At this point, you can log into the
system as the system manager by performing the following steps:

e Press the RETURN key

e In response to the system's request for your user name, type
SYSTEM

e In response to the system's request for your password, type
MANAGER

When the DCL command interpreter prompt ($) appears on the console,
you are ready to use the system. The system prints the following
message and the command interpreter prompts:

WELCOME TO VAX/VMS-Version 1.50

3.4 MODIFYING THE PARAMETER FILE YOU SELECT

Once you have selected the parameter file most appropriate for your
configuration, you can modify the values of individual parameters and
write a new file as follows:

e Set your default device and directory to SYS$SYSTEM using the
following DCL command:

$ SET DEFAULT SYSS$SYSTEM
e Invoke the SYSGEN utility with the following command:
$ RUN SYSGEN

e Enter a USE command specifying the parameter file to be used
as the source of parameter values. For.example:

SYSGEN> USE 16USER.PAR
® Change the values in the parameter file. For example:
SYSGEN> SET VIRTUALPAGECNT 8192

e Write a file that contains the modified parameter values. For
example:

SYSGEN> WRITE MYPARAM.PAR
e Exit from SYSGEN, as follows:

SYSGEN> EXIT
$

Chapter 5 contains a description of the SYSGEN commands.
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3.5 ALTERING PAGING, SWAPPING, AND DUMP FILE SIZES

VAX/VMS provides a command file in the directory [SYSUPD] to simplify
the alteration of the paging, swapping, and system dump file sizes.
Perform the following steps to alter the sizes of these files:

e If necessary, log into the system as the system manager, as
described in Section 3.3, and then request the command file as
follows:

$ @[SYSUPD]SWAPFILES

The command file prints the following information:

To leave a file size at its current value type a carriage
return <CR> in response to its file size. Current file

sizes are:

DIRECTORY DB2: [SYSEXE]
22-AUG-78 09:59

PAGEFILE.SYS;1 48000. C 21-AUG~-78 09:23
SWAPFILE.SYS;1 36000. C 21-AUG-78 09:23
SYSDUMP.DMP; 1 4104. C 21-AUG-78 09:23

TOTAL OF 88104./88104. BLOCKS IN 3. FILES

Enter new size for paging file:
Enter new size for swapping file:
Enter new size for system dump file:

$

° In response to each request for a file =size, either press
RETURN to leave the file size unchanged; or, type the new
file size, then press RETURN.

3.6 DEFAULT BOOTSTRAP- COMMAND FILE

Once you have selected the boot command file to be wused for your
system, you should copy it to the console floppy diskette, giving it a
file name of DEFBOO.CMD. This establishes it as the default boot
command file, The automatic boot command file is used in several
situations:

e When the system automatically reboots itself; Section 3.6.2
describes the automatic bootstrap

e When you turn on the BOOT switch on the processor control
panel

e When you issue the console command BOOT without providing a
boot command file name
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3.6.1 Copying The Default Boot Command File

VAX/VMS provides a command file named SETDEFBOO.COM that simplifies
the copying of the default boot command file to the console floppy
diskette. To use SETDEFBOO, first log into the system as the system
manager and then type the following:

$ @[SYSUPD]SETDEFBOO

SETDEFB0OO asks you to confirm that the console floppy diskette is
mounted and requests the name of the boot command file that is to
become the default as follows:

Is the console floppy mounted: YES
Enter name of default boot command file:

Once you enter the name of the appropriate boot command file, for
example, DMOB0OO.CMD, SETDEFBOO copies the specified boot command file
to DEFBOO.CMD on the console floppy diskette. When it finishes the
copying operation, SETDEFBOO issues the following message:

Default boot command file replaced with file-name

3.6.2 Automatic Restart

The VAX-11/780 processor 1is designed for wunattended continuous
operation. It is able to restart or reboot itself in the event of
power recovery or - any processor halt condition. To enable the
automatic restart feature, set the AUTO RESTART rocker switch on the
console panel to the ON position. Automatic restarting should be-
disabled during the installation procedures, but should be enabled
once the installation procedure is completed.

When automatic restart is enabled and a power recovery or halt occurs,
the LSI-11 console deposits the contents of PC and PSL at the time of
the halt into R10 and R1l and deposits a code giving the reason for
the restart into AP. The console then invokes the command file
RESTAR.CMD, which is listed in Appendix D. After a power recovery,
the restart ROM program checks to determine whether the contents of
memory are still valid and whether a restart routine can be 1located.
If both conditions are satisfied, the restart ROM program passes
control to the restart routine; otherwise, the system 1is rebooted
using DEFB0O.CMD.

Any condition other than power recovery results in a bugcheck and an
automatic rebooting of the system using DEFBOO.CMD.

3.7 REBOOTING THE SYSTEM STOPPING IN SYSBOOT

To halt the processor when VAX/VMS 1is running and to reboot the
system, proceed as follows:

e Halt the processor by entering CTRL/P to obtain the console
prompt (>>>), and then type the HALT command

® Bootstrap the system, using the following command file:
>>> @DMyGEN

or
>>> @DBYGEN
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The letter y denotes the unit number of the drive containing
the volume to be booted. This number is in the range of 0
through 3 if you are booting from an RKO7 or 0 through 7 1if
you are booting from an RMO3 or RPO06.

e When SYSBOOT prompts, issue a USE command specifying the name
of the parameter file that you wrote and then continue; for
example:

SYSBOOT> USE MYPARAM.PAR
SYSBOOT> CONTINUE

When VAX/VMS announces itself, the new parameter values and the new
paging, swapping, and dump files are in use.

3.8 REBOOTING USING THE DEFAULT BOOTSTRAP

. Under normal system operation, you do not need to interrupt the

booting of the system to type commands to SYSBOOT; that is, parameter
values have been established. Rather, you can bootstrap the system
using the default bootstap command file that you copied to the file
DEFB0O0O.CMD. To do so, proceed as follows:

e Obtain the console prompt (>>>) by entering CTRL/P
e Halt the processor by typing the HALT command

e Either type BOOT or press the BOOT button on the console

3.9 COPYING FILES TO OR FROM THE CONSOLE FLOPPY: DISKETTE

Occasionally, you may want to copy files from the console £floppy
diskette, edit them, and place them back on the floppy diskette while
the VAX/VMS operating system is running. VAX/VMS provides a command
file - in the directory [SYSUPD] to simplify the copying of text files
(that is, ASCII files such as bootstrap command files) to or from the
console floppy diskette.

Request execution of the command file by typing the following command
to the VAX/VMS command interpreter:

$ @[SYSUPD]DXCOPY

The command file then asks whether the console floppy diskette is
mounted, as follows:

Is the console floppy mounted (Y/N):

If it is, type Y to proceed. The command file then asks whether the
copy operation is from the console floppy, as follows:

Copy from console floppy:
You can type Y to indicate a copy from diskette to the current default

directory, or you can type N to indicate a copy from the current
default directory to diskette.
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The command file then requests the name of the file to be copied to or
from the diskette, as follows:

Enter console file name:

Type the name of the file, and press RETURN.

3.10 BUILDING AND COPYING A VAX/VMS SYSTEM

Two command procedures are supplied for the purposes of building and
copying a VAX/VMS system:

l. VMSKITBLD.COM

2. VMSKITCPY.COM

3.10.1 Using VMSKITBLD.COM

The command procedure VMSKITBLD.COM is used to build a VAX/VMS system
binary disk. For example, if you have a mixed-disk system (with RKO7
and either RP06 or RMO3 disks but no magnetic tape drives), you can
use VMSKITBLD.COM to transfer your VAX/VMS system from an RK07 disk
cartridge to a larger, faster RP06 or RMO3 disk pack.

Before you can use VMSKITBLD.COM to build a VAX/VMS system (on an
RP06, for example) you must first boot your system from an RKO07 disk
cartridge (as described at the beginning of this chapter). With this
RKO7 system running, proceed as follows:

1. Log in under the system manager's account (initially, an
account with the user name SYSTEM and the password MANAGER).

2. Set your default directory to SYSUPD using the following DCL
command:

SET DEFAULT [SYSUPD]

3. Place an RP06 disk pack on an RP06 drive. This will be the
target disk in the system building procedure.

4. At your terminal, type the following command line:
@QVMSKITBLD

From this point, you will receive prompts for needed information and
you will be kept informed of the progress of the system building
procedure. When you are asked for the name of the mounted source
disk, reply with the name of the RKO7 system disk from which you
booted the system.

In the process of building a bootable VAX/VMS system on an RP06 or
RM03 disk pack, this command procedure creates a larger swap file, a
larger page file, and a larger dump file than were 1in the original
RKO7 binary distribution kit. Thus, the resulting VAX/VMS system is
suitable on systems containing RP06 or RMO3 disks.

You are informed when the system building procedure is complete.
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3.10.2 Using VMSKITCPY.COM

The command procedure VMSKITCPY.COM is used to copy the files of a
source VAX/VMS system binary disk onto a target disk that contains a
valid VAX/VMS system.

Before you can use VMSKITCPY.COM to copy one system disk to another,
your VAX/VMS system must be running and the source disk that you
intend to copy must be mounted. Often, this source disk is the system
disk from which the system was booted. Proceed as follows to copy the
source disk to a target disk:

l. Log in under the system manager's account (initially, an
account with the user name SYSTEM and the password MANAGER).

2. Set your default directory to SYSUPD using the following DCL
command : ’

SET DEFAULT [SYSUPD]
3. Place a target disk on an appropriate drive.
4. At your terminal, type the following command line:
@VMSKITCPY
From this point, you will receive prompts for needed information and

you will be kept informed of the progress of the copying procedure.
You will be informed when the copying procedure is complete,






- CHAPTER 4

SYSTEM PARAMETER FILES

The VAX/VMS software kit contains seven parameter files, each of which
generates a system appropriate for a particular hardware
configuration. These files are listed in Table 4-1. The parameter
values defined 1in weach file are generally suitable for the intended
configuration. By selecting the parameter file that best matches your
hardware, you can produce a working system in a relatively short time.
There is no need to engage in a lengthy system generation procedure.

4.1 MODIFYING. SYSTEM. PARAMETER FILES

After the system 1is installed and running, you can refine the
parameter values as appropriate for your installation. The most
common changes involve one of the following situations:

e Increasing the values of the WSMAX or VIRTUALPAGECNT
parameters to accommodate a particular application

. IncreaSing NPAGEDYN to support additional devices

From Table 4-1, choose the parameter file that most closely matches
your hardware configuration. Then refer to Table 4-2 for the
parameter values included in that parameter file, and determine which
values you want to change. -
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Table 4-1
Parameter Files Provided by VAX/VMS

File Name Intended Hardware Configuration

MINIMUM.PAR Minimum hardware configuration; includes only
the console terminal, console floppy diskette
drive, and the bootstrap disk

8USER.PAR 256K bytes of memory, 8 DZ1l1l lines, and 2 RKO7
disk drives

16USER.PAR 512K bytes of memory, 16 DZ1l1l lines, 2 RMO3 disk
drives, line printer, TE1l6 magnetic tape unit

32USER.PAR 1024K bytes of memory, 32 DZ1l1l 1lines, 2 RPO06
disk drives, line printer, 2 TE16 magnetic tape
units, DMC-11 with DECnet-VAX

48USER.PAR 1536K bytes of memory, 48 DZ1l1l 1lines, 4 RPO06
disk drives, 2 TE1l6 magnetic tape units, 2 RKO07
disk drives, line printer, DMC-11 with
DECnet-VAX

64USER.PAR 2048K bytes of memory, 64 DZll 1lines, 4 RPOG6
disk drives, 2 TE1l6 magnetic tape units, 2 RKO07
disk drives, 1line printer, 2 DMC-11 with
DECnet-VAX, card reader

VIRT32MB.PAR 1024K bytes of memory, 16 DZ1ll 1lines, 2 RPO6
disk drives, 2 TEl6 magnetic tape units, line
printer, and support of a 32-million byte
virtual address space '
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Table 4-2
Parameter Values in Parameter Files Provided by VAX/VMS
Parameter File Name
Parameter Name
MINIMUM | 8USER | 16USER| 32USER | 48USER |[|64USER |VIRT32MB

PFCDEFAULT 16 16 32 64 127 127 127
GBLSECTIONS 20 24 32 40 80 80 32
GBLPAGES 1024 2048 2048 2048 3072 3072 2048
MAXPROCESSCNT 12 20 28 48 68 84 28
SYSMWCNT 20 20 48 64 80 96 48
BALSETCNT 4 10 16 28 40 48 8
IRPCOUNT 0 80 140 230 300 380 | 150
WSMAX 95 150 256 512 700 1024 1024
NPAGEDYN 16384 35840 | 43520 |88000 109568 (123904 |71680
PAGEDYN 8192 16384 | 16384 | 24576 32768 32768 |32768
VIRTUALPAGECNT | 2048 4096 4096 8192 8192 8192 |65536
QUANTUM 30 30 30 30 30 30 30
MPW WRTCLUSTER 8 16 16 32 64 127 127
MPW HILIM 10 24 24 48 128 192 192
MPW_LOLIMIT 2 12 12 16 96 926 96
PROCSECTCNT 10 20 20 20 20 20 20
SPTREQ 384 512 512 512 512 512 512
FREELIM 0 10 10 16 16 16 10
ACP_SHARE 0 0 0 1 1 1 0
ACP_MAPCACHE 2 2 2 4 4 4 2
ACP_HDRCACHE 4 8 8 16 16 16 8
ACP_DIRCACHE 4 6 6 8 12 12 6
ACP_WORKSET 55 55 o* 0* o* 0* 0*
MAXPRINTSYMB 1 1 1 4 8 | 8 2
IJOBLIM 4 9 17 33 49 65 17
BJOBLIM 1 1 1 4 8 8 4
NJOBLIM 16 16 16 16 16 16 16

* Allows ACP to compute its own working set size.

The upper section of Table 4-2 lists the major VAX/VMS parameters;
these parameters are most likely to require modification. The lower
section 1lists parameters whose values' generally increase as
configurations become larger. Those parameters not listed in Table
4-2 have their default values for all seven parameter files. See
Appendix A.
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4.2 MAJOR PARAMETER DESCRIPTIONS

The major parameters are the ones displayed by SYSBOOT or SYSGEN in
response to the SHOW/MAJOR command:

BALSETCNT
GBLPAGES
GBLSECTIONS
IRPCOUNT
MAXPROCESSCNT
MPW HILIM
MPW_LOLIMIT
MPW WRTCLUSTER
NPAGEDYN
PAGEDYN
PFCDEFAULT
QUANTUM
SYSMWCNT
VIRTUALPAGECNT
WSMAX

4.2.1 BALSETCNT -- Number of Processes Allowed in the Balance Set

The BALSETCNT parameter determines the maximum number of processes
that can have their working sets resident concurrently, even if
additional physical memory is available. VAX/VMS uses the value of
BALSETCNT to allocate system page table space for mapping each of the
process headers for processes in the balance set.

The system page table space required depends primarily on the
parameter VIRTUALPAGECNT, which specifies the maximum number of
virtual pages allowed a process. Every 128 virtual pages require one
longword of system page table space for each balance set slot. The
default virtual page count (8192 pages) requires approximately 64
longwords. That number of longwords is then multiplied by the balance
set count to determine the total requirement.

The system page table is permanently resident.

4.2.2 GBLPAGES -- Global Pages

The GBLPAGES parameter controls the total number of global pages that
can be known to the system. This parameter determines the total
number of global page table entries allocated. Each global section
requires two global page table entries in addition to a page table
entry for each page of the global section. The total is rounded up to
be divisible by two.

Unused global page table entries are not costly; every 128 global
page table entries add one entry, or four bytes, to the size of the
system page table (SPT).

The parameter file for the minimum system (that 1is, the system
generated wusing the parameter file MINIMUM.PAR) reduces the number of
global sections and global pages in order to reduce resident memory
requirements. This reduction 1is made possible through the use of a
different start-up command file named STARTUP.MIN; it installs a
minimum number of shared images. All parameter files for larger
configurations permit the installation of 1images that are normally
shared and provide a reasonable number of available, unused global
sections and pages.
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You can use the /GLOBAL option of the INSTALL wutility to ascertain
global page usage. Refer to the description of RUN SYS$SYSTEM: INSTALL
in the VAX/VMS Operator's Guide for details.

4.2.3 GBLSECTIONS -- Global Sections

The GBLSECTIONS parameter establishes the number of global section
descriptors to be allocated by SYSBOOT. Each global section created
requires a global section descriptor. Each global section descriptor
occupies 32 bytes of permanently resident memory in the system header.

The number of global sections initially allowed should be somewhat
greater than the number actually expected. After learning about
global section usage in your system by using the /GLOBAL option of the
INSTALL utility, you should redefine this parameter. The VAX/VMS
Operator's Guide describes the INSTALL utility.

Also see the description of GBLPAGES, in Section 4.2.2, above.

4.2.4 IRPCOUNT -- I/O Request Packet Count

To achieve low overhead, VAX/VMS preallocates a number of I/0 request
packets, and keeps them in a special list, which it also uses when it
receives an allocation request for nonpaged dynamic memory in which
the requested memory is the same size as an I/O0 request packet. The
IRPCOUNT parameter establishes the number of preallocated I/0O request
packets.

Each packet requires 80 bytes of nonpaged dynamic pool memory.
VAX/VMS reduces the number of preallocated I/0 request packets so that
no more than half of the nonpaged pool is used for preallocated 1I/0
request packets. If the amount of memory preallocated for I/0 packets
is less than half the size of the nonpaged pool, IRPCOUNT remains
unchanged.

In the minimum system (that is, one generated using MINIMUM.PAR), the
value of IRPCOUNT is reduced to zero to minimize the size of NPAGEDYN.
I/0 packets can be allocated as needed from the remaining nonpaged
pool. For larger systems, IRPCOUNT 1is approximately four times
MAXPROCESSCNT.

4.2.5 MAXPROCESSCNT -- Maximum Process Count

The MAXPROCESSCNT parameter determines the maximum number of processes
that can be known to the system. Each entry (slot) requires six bytes
of resident memory.

To determine the correct value for MAXPROCESSCNT, add the desired
number of user processes to the number of system processes, and then
add two. Because of the small memory requirement for process slots,
you should specify this number on the high side.
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The number of processes allowed is the sum of the desired number of
interactive jobs, plus the necessary system processes. The following
system processes are necessary in all systems and are always present:

® Null process

® Swapper

e Job controller

e Error log process

e Operator communication process
e Files-11 ACP

The number of system processes increases as additional volumes
requiring separate ACPs are mounted; for example, the magnetic tape
ACP (MTAACP) is required if ANSI magnetic tapes are to be used.
Network operations also require another ACP as well as provision for
network jobs. The increase in MAXPROCESSCNT for larger configurations
is to accommodate these additional system processes.

For additional information, see the description of WSMAX.

4.2.6 MPW_HILIM -- Modified Page List High Limit

The MPW_HILIM parameter sets the number of pages that can be
accumulated on the modified page list before modified page writing is
initiated.

This is a minor parameter in a system that has many more processes
than can fit in the balance set, because the swapper forces the
writing of modified pages if there is no other way to obtain memory
for swapping in pages. In a better balanced system, the actual size
of the modified page list is effectively subtracted from the pages
available to contain balance set processes; in this case, the
modified page list acts as an extension to the working wsets of
actively paging processes by serving as a cache for pages.

4.2.7 MPW_LOLIMIT -- Modified Page List Low Limit

The MPW LOLIMIT parameter sets the size to which the modified page
list must be reduced before the modified page writer stops. 1In normal
operations, modified page writing does not start until the number of
modified pages equals MPW_HILIM. The number of modified pages is then
reduced by units of approximately the size of MPW_WRTCLUSTER until the
modified page count is less than MPW_LOLIMIT.

For the most efficient clustering, MPW_HILIM should be approximately
1.5 times MPW_WRTCLUSTER. MPW_HILIM is assumed to be greater than
MPW_LOLIMIT.
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4.2.8 MPW_WRTCLUSTER -- Modified Page Write Cluster Size

The MPW_WRTCLUSTER parameter specifies the number of pages the
modified page writer atteémpts to collect and write as a contiguous
disk transfer. Each page in the cluster requires six additional bytes
to be allocated in a map for the modified page writer.

In general, the cluster size should be as large as possible, but not
larger than either 127 pages or the value of MPW_HILIM (see Section
4.2.6).

4.2.9 NPAGEDYN -- Number of Bytes of Nonpaged Dynamic. Pool

The NPAGEDYN parameter specifies the total number of bytes to be
allocated for the nonpaged dynamic pool. The value specified is
rounded down to an integral number of pages.

NPAGEDYN is one of the most important parameters and one of the most
difficult to set optimally. If you have enough memory, you should set
the value of NPAGEDYN higher than you believe necessary. Then use the
DISPLAY wutility to correct the value after you have observed actual
pool usage. The VAX/VMS System Manager's Guide describes the DISPLAY
utility. Under conditions of a peak lIoad, the total available pool
space should be at least 150 bytes for each process.

The sum of the following numbers is helpful in estimating the nonpaged
dynamic pool size required:

512 bytes for each process

WSMAX * 4 bytes

MAXPROCESSCNT * 6 bytes

IRPCNT * 80 bytes

BALSETCNT * 4 bytes

MPW_WRTCLUSTER * 6 bytes

KFILSTCNT * 68 bytes

Number of blocks in PAGEFILE.SYS divided by 8

Number of bytes to be reserved for network device (DMCll) receive
buffers

The nonpaged dynamic pool is also used to allocate space for both
loadable drivers and dynamically created device data base structures.
The sizes of 'the standard drivers and associated data base
requirements are as follows:

CRDRIVER - 1296 bytes ,
Each unit (DDB+CRB+IDB+UCB) = 304 bytes
DBDRIVER - 1712 bytes
First unit on MBA (DDB+CRB+IDB+UCB) = 368 bytes
Each additional unit (UCB) = 160 bytes
DMDRIVER - 2208 bytes
First unit (DDB+CRB+IDB+UCB) = 384 bytes
Each additional unit (UCB) = 208 bytes
DRDRIVER - 1812 bytes
First unit on MBA (DDB+CRB+IDB+UCB) = 368 bytes
Each additional unit (UCB) = 160 bytes
DZDRIVER - 0 bytes because it is part of the resident executive
Each 8-l1line Dz1l1 (DDB+CRB+IDB+8 (UCB)+(type—ahead buffers)=2128
bytes
LPDRIVER - 992 bytes
Each unit (DDB+CRB+IDB+UCB) = 304 bytes
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TMDRIVER - 3968 bytes
First unit on TM03 (DDB+CRB+IDB+UCB) = 336 bytes
Each additional unit (UCB) = 160 bytes

XMDRIVER - 2864 bytes
Each unit (DDB+CRB+IDB+UCB) = 416 bytes

No matter how many device units are in the configuration, only one
copy of each driver is required.

4.2.10 PAGEDYN -- Number of Bytes of Paged Dynamic Pool

The PAGEDYN parameter specifies the total number of bytes to be
allocated for the paged dynamic pool. The value specified is rounded
down to an integral number of pages. The paged dynamic pool 1is used
to allocate storage for system and group logical names, image headers
for known images that have resident headers, and known file 1list
entries.,

Each 512 bytes of paged pool space increases the size of the system
page table by four bytes; the paged pool space has no other direct
memory requirement. You can overallocate substantial amounts of paged
dynamic pool space with little effect on the system.

4.2.11 PFCDEFAULT -- Page Fault Cluster Default

The PFCDEFAULT parameter sets the default page fault cluster size that
is wused for any process or global section that does not explicitly
specify its own page fault cluster size. The parameter is also used
to cluster pages read from the paging file.

This parameter is not very sensitive; however, it should have a value
of at 1least 16 to ensure reasonable performance. As a general rule,
the page fault cluster factor should not exceed one-fourth of the
normal working set quota.

The default page fault cluster size increases with increased physical
memory. As the default cluster size approaches its maximum value, the
actual size of clusters read tends to be 1limited by other factors,
such as the size of sections and the pattern of references. When
physical memory is small, the default cluster size 1is reduced to
prevent a single page fault from replacing the entire working set.

4.2.12 QUANTUM -- Time Quantum

Among processes of equal priority, processor time 1is divided on a
round-robin basis: the QUANTUM parameter specifies the time quantum
used. The quantum is also wused to guarantee that processes have
enough time to perform useful work before they are swapped to
secondary storage. That is, a process newly swapped into memory is
usually ineligible to be swapped out until its first quantum expires.

Throughput in a heavily swapping system can be improved at the expense
of response time by increasing the quantum to a maximum of 200 (2000
milliseconds). However, decreasing the quantum below the default
value will not necessarily improve response time. In fact, such a
decrease is likely to have the opposite effect. The smallest quantum
value should be larger than the time required to complete the typical
interaction.
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4.2.13 SYSMWCNT -- System Maximum Working Set Count

The SYSMWCNT parameter sets the number of pages to be used for the
pageable executive code and data, VAX-11] RMS code, and the system
message file,

Values above the minimum for SYSMWCNT provide better performance at
the expense of additional pages of memory occupied by the system.
This value generally should be approximately 4 or 5 percent of the
total physical memory.

The sizes of paged system components are listed below:

Component Number of Pages
EXECUTIVE 49
RMS 61
SYSMSG.MPF 123

233
Paged Pool 16 to 64
Total 249 to 297

SYSMWCNT should not be larger than the total number of pages of paged
system components contained in system address space.

The system working set values are quite small in the three smallest
configurations to provide the maximum number of pages available to
users. If the majority of the page fault activity in these systems is
for system pages, the value of SYSMWCNT should be increased.

The system working set values are sufficient, but not generous, in the
larger configurations. Some system paging from the free list does not
impair performance significantly and the smaller gquaranteed working
set size allows the system to adapt readily to changing memory
demands.

" 4.2.14 VIRTUALPAGECNT -- Maximum Virtual Page Count for any Process

The VIRTUALPAGECNT parameter specifies the maximum number of virtual
pages that can be mapped for any process. VAX/VMS uses VIRTUALPAGECNT
to determine the amount of space to allocate in a process header for
the PO and Pl page tables. The total number of virtual pages can be
divided between the two page tables in any proportion; however, the
minimum size for the Pl page table 1is 1large enough to map
approximately 320 pages. Every 128 wvirtual pages require an
additional page table page in the process header. Each additional
page table page increases the space required for each balance set slot
in the system page table by 4 bytes and increases the size of process
headers by 8 bytes; process headers are not paged but can be swapped.

For general purpose use, the virtual page count should be at least
2048 pages. The default value provides 4,194,204 bytes of virtual
address space for processes, which should be adequate.

The system generated wusing MINIMUM.PAR provides a 1l-million byte
address . space. Systems generated wusing B8USER.PAR and 16USER.PAR
provide a 2-million byte address space. Systems generated using
32USER.PAR, 48USER.PAR, and 64USER.PAR provide a 4-million byte
address space. While these address spaces should be sufficient for
their intended configurations, you may need to increase them if
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virtual-space-full errors occur. The parameter file VIRT32MB.PAR
provides a system configured for running very large, 32-million byte
programs.

Note also that as processes use larger virtual address spaces, the
size of the paging file should be increased. ’

4.2.15 WSMAX -- Maximum Process Working Set Size

The WSMAX parameter specifies the maximum number of pages allowed for
any process's working set, In addition, VAX/VMS uses WSMAX to
allocate space in both the swapper map and the process header. Each
page of working set requires  one longword in the swapper map, and
every 128 pages of working set require one additional longword in the
system page table for each balance set slot.

The value of WSMAX significantly affects the size of the swapping file
(SYSSSYSTEM: SWAPFILE.SYS) required. That size 1is equal to WSMAX
multiplied by MAXPROCESSCNT. If the swapping file 1is not 1large
enough, the number of processes allowed is reduced.

After the swapper map and system page table are allocated and the
system 1is fully initialized, VAX/VMS compares the value of WSMAX with
the number of available pages (p) minus the system working set size
(SYSMWCNT) and the minimum number of free pages (FREELIM). That is:

n=p- (SYSMWCNT+FREELIM)

VAX/VMS selects the lower of the two values (WSMAX and n) and uses it
as the divisor to divide the swap file into swap slots. The number of
processes that can be created (MAXPROCESSCNT) 1is compared with the
number of swap slots; the lower of the two is used as the value of
MAXPROCESSCNT. However, the nonpaged pool used for process slots |is
based on the original value of MAXPROCESSCNT.

For the configuration generated using MINIMUM.PAR, WSMAX is reduced to
the smallest wvalue that permits necessary system functions to be
performed by facilities that must, at least temporarily, lock all or
part of their pages in the working set. 1In larger configurations, the
value of WSMAX is approximately one fourth of the size of physical
memory.

4.3 DETERMINING THE SIZES OF THE PAGING, SWAPPING, AND SYSTEM DUMP FILES

The VAX/VMS system as distributed comes with paging, swapping, and
system dump file sizes that are suitable for small configurations, and
are appropriate for the parameter files B8USER.PAR and MINIMUM.PAR
only. Any larger configuration requires an increase in the sizes of"
these files.

Table 4-3 contains the recommended paging file, swapping file, and
system dump file sizes in blocks for the parameter files that VAX/VMS
provides. .
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Table 4-3
Recommended Paging, Swapping, and Dump File Sizes

Parameter File Name

File Type
MINIMUM| 8USER 16USER | 32USER | 48USER | 64USER |VIRT32MB

PAGEFILE.SYS 8192 8192 16384 32768 61440 98304 98304
SWAPFILE.SYS 3080 3080 7168 24576 47600 86016 28672
SYSDUMP .DMP 516 516 1028 2052 3076 4100 2052

Section 3.5 describes the procedures for modifying these values.

4.3.1 Paging File Size

The size of the paging file required 1is '"the size of the average
program in pages, multiplied by the number of processes. You can
determine the size of an average program by looking at the peak
virtual size displayed when a wuser logs off the system using the
following command:

$ LOGOUT /FULL

The accounting record for each user also contains the peak virtual
size.

You can limit the number of paging file pages required by any process
with the paging file limit specified in the user authorization file.
However, under normal circumstances, you should allow at least 1024
pages for each process. A process that does not exceed its working
set size requires a paging file limit but does not actually use paging
file space. Refer to Table 4-3 for suggested paging file sizes.

4.3.2 Swapping File Size

The swapping file size is the product of the values of the parameters
MAXPROCESSCNT and WSMAX. Refer to Table 4-3 for recommended sizes.

4.3.3 System Dump File Size
The system dump file serves two purposes:

@ It provides continuity of the error log when the system is
shut down or crashes. - .

e It saves the contents of physical memory at the time of a
crash, for subsequent analysis.

The first function requires three disk blocks, and the second function
requires one additional block for each page of physical memory. Refer
to Table 4-3 for recommended sizes.
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CHAPTER 5

THE SYSGEN UTILITY

The SYSGEN utility lets you modify certain aspects of your system
configuration.

SYSGEN performs the following functions:

e Modifies the values of parameters and creates parameter files
to be used in subsequent system boot operations

e Identifies devices to the system and loads their I/0 drivers

e Creates contiguous files that can be used as swapping, paging,
and dump files

Sections 5.2 and 5.3 summarize SYSGEN commands. Section 5.4
summarizes the commands that can be used with SYSBOOT.

5.1 INVOKING AND TERMINATING SYSGEN
To invoke SYSGEN, type the following command:

$ RUN SYS$SYSTEM:SYSGEN
When SYSGEN is invoked, the values of the parameters are set to the
default wvalues, not the current values. Refer to the USE command in
Section 5.18 for more information on the default values.
To terminate SYSGEN, type either of the following commands: CONTINUE

or EXIT. These commands are described in Sections 5.7 and 5.11,
respectively.

5.2 SYSGEN COMMAND SUMMARY

Table 5-1 lists the complete set of SYSGEN commands, in alphabetical
order. Detailed descriptions of these commands are in Sections 5.5
through 5.19.
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Table 5-1
SYSGEN Commands

CREATE

DISABLE CHECKS

ENABLE CHECKS

EXIT

HELP

LOAD

RELOAD

SET (parameter-value)

SET (start-up file)

SHOW (/qualifier)

USE

WRITE

Command Function
AUTOCONFIGURE Makes all standard devices attached to the
system known to VAX/VMS, and loads their
device drivers
CONNECT Makes a single device known to VAX/VMS, and
loads its device driver
CONTINUE Terminates SYSGEN

Creates a contiguous file for use as a
paging file, swapping file, or dump file

Inhibits checking of  parameter values
specified with a SET command

Permits checking of parameter values
specified with a SET command

Terminates SYSGEN

Displays a summary of SYSGEN commands at
your terminal

Loads an I/0 driver

Loads an I/0 driver, and removes a
previously loaded version of the I/0 driver

Specifies a system parameter value

Specifies the start-up file to be executed
by SYSBOOT

Displays parameters specified by the
qualifier

Specifies the source of values to be
written in a parameter file

Creates a parameter file

5.3 SYSGEN COMMAND USAGE

SYSGEN commands are used for three general purposes:

® To modify and create parameter files

e To specify I/0 devices and drivers as part of the system

e To create a swapping, paging, or dump file
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5.3.1 Parameter File SYSGEN Commands
The SYSGEN commands used with parameter files are:

DISABLE CHECKS
ENABLE CHECKS
HELP

SET

SHOW

USE

WRITE

THE SET and USE commands establish parameter values to be used 1in a
subsequent system bootstrap operation. The WRITE command places the
selected values in a parameter file that is supplied to SYSBOOT. When
you run SYSGEN online, these commands have no effect on the running
system; for example, changing the value of the GBLSECTIONS parameter
does not affect the number of global sections that can be used in the
system at that time.

Figure 5-1 shows an example of a SYSGEN session.

$ RUN SYS$SYSTEM:SYSGEN
SYSGEN> USE CURRENT
SYSGEN> SHOW /JOB

Parameter Name Current Default Minimum Maximum Unit
MAXPRINTSYMB 8 8 1 255 PROCESSES
DEFPRI 4 4 1 31
IJOBLIM 64 64 1 1024 JoBS
BJOBLIM 16 16 0 1024 JOBS

0 1024 JOBS

NJOBLIM 16 16

SYSGEN> SET DEFPRI 6

SYSGEN> WRITE SYS$SYSTEM:NEWVAL.PAR
SYSGEN> EXIT

$

Figure 5-1 Setting System Generation Parameters

In this example, the user invokes SYSGEN online, sets all parameter
values to their defaults, displays the job controller parameters,
increases the value of DEFPRI to 6, w<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>