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Conventions

The following conventions are used in this manual:

Ctrl/x

PF1 x

)

{}

bold text

italic text

UPPERCASE TEXT

A sequence such as Ctrl/x indicates that you must hold down
the key labeled Ctrl while you press another key or a pointing
device button.

A sequence such as PF1 x indicates that you must first press
and release the key labeled PF1 and then press and release
another key or a pointing device button.

In examples, a key name enclosed in a box indicates that
you press a key on the keyboard. (In text, a key name is not
enclosed in a box.)

In the HTML version of this document, this convention appears
as brackets, rather than a box.

A horizontal ellipsis in examples indicates one of the following
possibilities:

e Additional optional arguments in a statement have been
omitted.

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

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

A vertical ellipsis indicates the omission of items from a code
example or command format; the items are omitted because
they are not important to the topic being discussed.

In command format descriptions, parentheses indicate that you
must enclose choices in parentheses if you specify more than
one.

In command format descriptions, brackets indicate optional
choices. You can choose one or more items or no items.

Do not type the brackets on the command line. However,
you must include the brackets in the syntax for OpenVMS
directory specifications and for a substring specification in an
assignment statement.

In command format descriptions, vertical bars separate choices
within brackets or braces. Within brackets, the choices are
optional; within braces, at least one choice is required. Do not
type the vertical bars on the command line.

In command format descriptions, braces indicate required
choices; you must choose at least one of the items listed. Do
not type the braces on the command line.

This typeface represents the introduction of a new term. It
also represents the name of an argument, an attribute, or a
reason.

Italic text indicates important information, complete titles
of manuals, or variables. Variables include information that
varies in system output (Internal error number), in command
lines (/PRODUCER=name), and in command parameters in
text (where dd represents the predefined code for the device
type).

Uppercase text indicates a command, the name of a routine,
the name of a file, or the abbreviation for a system privilege.
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Monospace text

numbers

Monospace type indicates code examples and interactive screen
displays.

In the C programming language, monospace type in text
identifies the following elements: keywords, the names

of independently compiled external functions and files,
syntax summaries, and references to variables or identifiers
introduced in an example.

A hyphen at the end of a command format description,
command line, or code line indicates that the command or
statement continues on the following line.

All numbers in text are assumed to be decimal unless
otherwise noted. Nondecimal radixes—binary, octal, or
hexadecimal—are explicitly indicated.
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Managing System Parameters

When your system is installed or upgraded, values of system parameters are
automatically set by the command procedure SYS$UPDATE:AUTOGEN.COM
(AUTOGEN), which is supplied by Compaq. Compaq recommends that you use
AUTOGEN regularly to adjust the values for system parameters to fit your

hardware configuration and your system’s work load.

Information Provided in This Chapter
This chapter describes the following tasks:

Task

Section

Converting your customized parameter settings for use with
AUTOGEN

Modifying system parameter values with AUTOGEN (recommended
method)

Controlling AUTOGEN’s parameter settings with MODPARAMS.DAT
Automating AUTOGEN reports

Managing system parameters with SYSMAN

Managing system parameters with SYSGEN

Managing system parameters with a conversational boot

Section 15.3

Section 15.5

Section 15.5.1
Section 15.6
Section 15.7
Section 15.8
Section 15.9

This chapter explains the following concepts:

Concept

Section

System parameters

Default, current, and active values of system parameters

Pages and pagelets

The recommended method for changing system parameter values
The AUTOGEN command procedure

AUTOGEN feedback

The AUTOGEN feedback report (AGEN$PARAMS.REPORT)
AUTOGEN phases

The AUTOGEN parameter file MODPARAMS.DAT)

Section 15.1
Section 15.1.1
Section 15.1.2
Section 15.2
Section 15.4
Section 15.4.1
Section 15.4.2
Section 15.4.3
Section 15.4.4
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15.1 Understanding System Parameters

The system uses values for system parameters to control how the system
functions. System parameters control a wide range of system functions, including
but not limited to the following functions:

e Memory management

¢ Scheduling

e Security attributes

e System caches

e Windowing system choice

¢ Terminal configuration

e VAXcluster or OpenVMS Cluster system attributes

The OpenVMS System Management Utilities Reference Manual lists and describes
each system parameter.

Your distribution kit provides default values for system parameters to allow you
to boot any supported configuration. When your system is installed or upgraded,
the SYS$UPDATE:AUTOGEN.COM command procedure executes to evaluate
your hardware configuration, estimate typical work loads, and adjust the values
of system parameters as needed.

Each system parameter has associated minimum and maximum values that
define the scope of allowable values.

Parameter Types
System parameters can be one or more of the following types:

Type Description

Dynamic The value of a dynamic system parameter can be modified while the
system is active by changing the active value in memory. In contrast, if
you change the value of a parameter that is not dynamic, you must change
the current value stored in the parameter file, and you must reboot the
system for the changed value to take effect. For information about active
and current values, see Section 15.1.1.

General The value of a general parameter affects the creation and initialization of
data structures at boot time.

Major Major parameters are most likely to require modification.

Special Special parameters are intended for use only by Compaq. Change

these parameters only if recommended by Compaq personnel or in the
installation guide or release notes of a Compaq-supplied layered product.

Parameter Categories by Function

System parameters can be divided into the following categories, according to their
function:
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Category Function

ACP Parameters associated with file system caches and Files-11 XQP
(extended QIO procedure) or ancillary control processes (ACPs).!

Cluster Parameters that affect VAXcluster or OpenVMS Cluster system
operation.

Job Parameters that control jobs.

LGI Parameters that affect login security.

Multiprocessing Parameters associated with symmetric multiprocessing.

PQL Parameters associated with process creation limits and quotas.

RMS Parameters associated with OpenVMS Record Management Services
(RMS).

SCS Parameters that control system communication services (SCS) and
port driver operation. The parameters that affect SCS operation
have the prefix SCS.

SYS Parameters that affect overall system operation.

TTY Parameters associated with terminal behavior.

User-defined The following parameters can be user-defined:

USERD1 (dynamic)
USERD2 (dynamic)
USER3
USER4

IMany ACP parameters are applicable only when Files—11 On-Disk Structure Level 1 disks are
mounted or when an ACP is specifically requested during a mount command. In versions of the
operating system before VAX VMS Version 4.0, a separate process, the ancillary control process
(ACP), performed file operations such as file opens, closes, and window turns. VAX VMS Version 4.0
introduced the XQP (extended QIO procedure), which allows every process on the system to perform
these operations. For compatibility reasons, the names of the parameters have not changed.

15.1.1 Default, Current, and Active Values

A system has several different sets of values for system parameters. The
following table describes these values:

Value

Description

Default values

Current values

Active values

Values stored in other

parameter files

Values provided with the system to allow you to boot any
supported configuration.

Values stored in the default parameter file on disk and used to
boot the system.

On VAX systems, the default parameter file is
VAXVMSSYS.PAR.

On Alpha systems, the default parameter file is
ALPHAVMSSYS.PAR.

Values that are stored in memory and are used while the
system is running. You can change the active value on a

running system only for system parameters categorized as
dynamic system parameters.

For special purposes, you can create a parameter file other
than the default parameter file that is used to store current
values.
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When the system boots, it reads the current values into memory, creating active
values. An active value remains equal to the current value until you change
either the active value or the current value.

When you execute the AUTOGEN command procedure through the SETPARAMS
phase, it changes current values.

The System Management utility (SYSMAN) and the System Generation utility
(SYSGEN) allow you to show and modify both current and active values. Use the
USE and WRITE commands to specify which values you want to show or modify.

For more information about managing parameters with SYSMAN, see
Section 15.7. For more information about managing parameters with SYSGEN,
see Section 15.8.

15.1.2 Pages and Pagelets

On VAX systems, the operating system allocates and deallocates memory for
processes in units called pages. A page on a VAX system is 512 bytes. Some
system parameter values are allocated in units of pages.

On Alpha systems, some system parameter values are allocated in units of pages,
while others are allocated in units of pagelets.

A page on an Alpha system can be 8 kilobytes (KB) (8192 bytes), 16KB, 32KB,
or 64KB. A pagelet is a 512-byte unit of memory. One Alpha pagelet is the same
size as one VAX page. On an Alpha computer with a page size of 8KB, 16 Alpha
pagelets equal one Alpha page.

When reviewing parameter values, especially those parameters related to
memory management, be sure to note the units required for each parameter.
Section 15.7.2 and Section 15.8.2 explain how to show parameter values and their
units of allocation.

15.2 Recommended Method for Changing Parameter Values

Many system parameters can affect other parameters and the performance of
the system. For this reason, Compaq recommends that you use the command
procedure SYS$UPDATE:AUTOGEN.COM (AUTOGEN) to manage system
parameters. For information about AUTOGEN, see Section 15.4.

The System Management utility (SYSMAN) and the System Generation utility
(SYSGEN) also allow you to manage system parameters. Although these utilities
are not generally recommended for changing parameter values, you can use one
of these utilities for the following reasons:

e To display system parameters and their values on a VAX or Alpha system

e To display system parameters and their values for systems in an OpenVMS
Cluster environment

e To temporarily modify a single parameter that has little effect on other
parameters

Caution

If you change a parameter value with SYSMAN or SYSGEN, the
value you set will be overridden or reset to the default value when
you run AUTOGEN. To retain the changes when you run AUTOGEN,
you must add the parameter value to the AUTOGEN parameter file
MODPARAMS.DAT. For more information, see Section 15.5.1.
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If you currently use SYSMAN or SYSGEN to change parameters,
and you have not added your customized parameter settings to
MODPARAMS.DAT, follow the instructions in Section 15.3 before
running AUTOGEN.

15.3 Converting Your Customized Parameter Settings for Use with
AUTOGEN

Compaq recommends that you use the AUTOGEN command procedure to tune
your system. If you use the System Management utility (SYSMAN) or the System
Generation utility (SYSGEN) to modify system parameter values, and you do not
include these changes in the AUTOGEN parameter file MODPARAMS.DAT, these
changes will be overridden the next time you run AUTOGEN.

If you used SYSMAN or SYSGEN to change parameter values in the past, use the
following procedure to convert your parameter settings to work with AUTOGEN.

This procedure explains how to add your customized parameter settings to
MODPARAMS.DAT so they will be retained when you run AUTOGEN.

Before performing this task, you should understand AUTOGEN, feedback, and
the AUTOGEN parameter file MODPARAMS.DAT, as explained in Section 15.4.

1. Save the parameter values that the system is now using as follows:

$ RUN SYS$SSYSTEM:SYSMAN
SYSMAN> PARAMETERS USE ACTIVE
SYSMAN> PARAMETERS WRITE SYS$SYSTEM:nodename PARAMS CURRENT.PAR

2. Write a listing of the active parameter values to an ASCII file named
nodename_PARAMS.OLD as follows:

SYSMAN> PARAMETERS SHOW/ALL/OUTPUT=nodename PARAMS.OLD

SYSMAN> PARAMETERS SHOW/SPECIAL/OUTPUT=nodename PARAMS SPECIAL.OLD
SYSMAN> EXIT - B

$ APPEND nodename PARAMS SPECIAL.OLD nodename PARAMS.OLD

You will use this file in step 6.

3. Edit AUTOGEN’s parameter file SYS$SYSTEM:MODPARAMS.DAT to define
symbols to specify values for the following parameters:

e Parameter values that are not calculated by AUTOGEN, such as
SCSNODE and SCSSYSTEMID. Refer to the AUTOGEN description in
the OpenVMS System Management Utilities Reference Manual for a table
of the parameters calculated by AUTOGEN.

e Any parameter values that must be adjusted to suit your system work
load, for example, GBLPAGES and GBLSECTIONS.

To specify a value, define symbols using the format MIN_parameter, MAX_
parameter, or ADD_parameter rather than specifying an explicit value. For
example:

$ EDIT SYS$SYSTEM:MODPARAMS.DAT

SCSNODE = "MYNODE" ! Not calculated by AUTOGEN
SCSSYSTEMID = 10001 ! Not calculated by AUTOGEN
MIN GBLPAGES = 10000 ! Needed for MCS, BLISS32, and ADA
MIN GBLSECTIONS = 600 ! Needed for MCS, BLISS32, and ADA
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To help you track the changes you make in MODPARAMS.DAT, add
comments to each line, preceded by an exclamation point (!). For information
about defining symbols in MODPARAMS.DAT, see Section 15.5.1.

4. Run AUTOGEN, but do not reboot. Use one of the following commands,
depending on your system:

e If the system has run a typical work load for more than 24 hours since
last booting:

$ @SYSSUPDATE:AUTOGEN SAVPARAMS SETPARAMS FEEDBACK

The SAVPARAMS phase collects feedback information about
resource use on the running system; this information is used

by AUTOGEN. This command creates a feedback report named
SYS$SYSTEM:AGEN$PARAMS.REPORT, which tells you about peak
resource use.

e If you want to use a previously collected feedback file:
$ @SYSSUPDATE:AUTOGEN GETDATA SETPARAMS FEEDBACK

If you start from the GETDATA phase, AUTOGEN does not collect
current feedback.

e If this is a new system (that is, it has no feedback) or the system has had
little activity since last boot (for example, over the weekend) so there is
no valid feedback file:

S@SYSSUPDATE : AUTOGEN GETDATA SETPARAMS CHECK FEEDBACK

Use the CHECK_FEEDBACK parameter to let AUTOGEN determine
whether the feedback is valid.

5. Write a listing of the new parameter values to an ASCII file as follows:

$ RUN SYSS$SSYSTEM:SYSMAN

SYSMAN> PARAMETERS USE CURRENT

SYSMAN> PARAMETERS SHOW /ALL /OUTPUT=nodename PARAMS.NEW

SYSMAN> PARAMETERS SHOW /SPECIAL /OUTPUT=nodename PARAMS SPECIAL.NEW
SYSMAN> EXIT - -

$ APPEND nodename PARAMS SPECIAL.NEW nodename PARAMS.NEW

6. Compare the old and new parameter values as follows:

$ DIFFERENCES/PARALLEL/OUTPUT=nodename PARAMS.DIF/MATCH=5 -
_$ nodename PARAMS.OLD nodename PARAMS.NEW

7. Print the differences file you created in step 6 (named in the format
nodename_PARAMS.DIF). Print the file on a 132-column line printer to make
the output easier to read.

8. Compare the numbers in the two columns following each parameter name
column. The left column shows the old value; the right column shows the new
value. Figure 15-1 illustrates sample output.
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Figure 15-1 Old and New Parameter Values

Parameter
Names <

1 1

A

GBLPAGES

77500 10000 512 - GBLPAGES 81800 10000 512 -

SYSMWCNT
INTSTKPAGES
BALSETCNT
WSMAX
NPAGEDYN
NPAGEVIR
PAGEDYN

VIRTUALPAGECNT

10.

19 19

500 40 1638 SYSMWCNT 2800
INTSTKPAGES 4 -
BALSETCNT 250 16 4 819
WSMAX 65500 1024 60 20000
NPAGEDYN 3000000 360000 16384 -
NPAGEVIR 12000000 1000000 16384 -
PAGEDYN 1780056 190000 10240
VIRTUALPAGECNT 270144 9216 512

2400 1638
4 4 1 -

250 16 4 819
32800 1024 60 20000
1944576 360000 16384 -
777328 1000000 16384 -
1516032 190000 10240
150000 9216 512

500 40
4

100000 100000

—Old Values — New Values

ZK-5175A-GE

Make any adjustments in MODPARAMS.DAT using symbols prefixed by
MIN_, MAX , or ADD_. For example, if AUTOGEN calculated a smaller
value for GBLPAGES, you might specify a minimum value for this parameter
as follows:

MIN GBLPAGES = 10000

If you originally specified a parameter value in MODPARAMS.DAT (in step 3)
but the parameter has not been changed, verify the following data:

e The parameter name is spelled correctly and completely (not
abbreviated). In MODPARAMS.DAT, AUTOGEN sees parameter
names as symbol assignments. AUTOGEN cannot equate a symbol to the
corresponding system parameter unless it is spelled correctly. Look in
AGENS$FEEDBACK.REPORT for any error messages AUTOGEN might
have written.

e The value is correct: count the digits and make sure no commas are
present.

e The parameter occurs only once in MODPARAMS.DAT.

e The parameter is not commented out.

For most parameters, if the new value is greater than the old value, you
can accept AUTOGEN’s setting. If the new value is less than the old value,
Compaq recommends that you retain the old value because the system may
not have been using that resource when running AUTOGEN.

For example, you might have used SYSMAN to increase GBLPAGES to
10,000 to accommodate layered products, but have not specified that change
in MODPARAMS.DAT. AUTOGEN might calculate that the system needs
only 5000 global pages. When you reboot after running AUTOGEN, not all
of your layered products may be installed, and you might receive the system
message GPTFULL, "global page table full," indicating that the system needs
more GBLPAGES.

Repeat from step 3 until you are satisfied with the new parameter values.

If necessary, make further changes in MODPARAMS.DAT, run AUTOGEN
again, and verify the changes as before. Usually after this second pass of
AUTOGEN, the parameter values will be stable and you can then reboot.
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11. Reboot. When you reboot, the system will use the new parameter values.
Using AUTOGEN to reboot or rebooting right away is not necessary. However
you must reboot before the system uses the new parameter values.

If the system does not boot, perform a conversational boot and use the backup
parameter file you created in step 1:

SYSBOOT> USE SYSSSYSTEM: nodename_PARAMS_CURRENT .PAR
SYSBOOT> CONTINUE

When you enter the CONTINUE command, the system boots with the
parameter values you saved before running AUTOGEN.

After the system has booted, if you want to use the old parameter values you
can enter the following commands:

$ RUN SYS$SYSTEM:SYSMAN

SYSMAN> PARAMETERS USE SYS$SYSTEM:nodename PARAMS CURRENT.PAR
SYSMAN> PARAMETERS WRITE CURRENT - -

SYSMAN> EXIT

12. Run AUTOGEN using feedback regularly to ensure that the resources of
your system match your system work load. For information about running
AUTOGEN using feedback, see Section 15.5.

15.4 Understanding the AUTOGEN Command Procedure

The AUTOGEN command procedure, SYS$SUPDATE:AUTOGEN.COM, is
provided on your distribution kit, and runs automatically when your system

is installed or upgraded to set appropriate values for system parameters. In
addition, Compaq recommends that you run AUTOGEN when you want to reset
values for system parameters or to resize page, swap, and dump files. The new
values and file sizes take effect the next time the system boots.

AUTOGEN only calculates certain significant system parameters. Refer to the
AUTOGEN section of the OpenVMS System Management Utilities Reference
Manual for a table of system parameters affected by AUTOGEN calculation.

When to Run AUTOGEN
Compaq recommends running AUTOGEN in the following circumstances:

e During a new installation or upgrade. (This happens automatically as part of
the installation or upgrade procedure.)

¢  Whenever your work load changes significantly.

e  When you add an optional (layered) software product. See the specific product
documentation for installation requirements. Certain layered products might
require you to execute AUTOGEN to adjust parameter values and page and
swap file sizes. (For information about using AUTOGEN to modify page and
swap files, see Section 16.16.1.)

e  When you install images with the /SHARED attribute; the GBLSECTIONS
and GBLPAGES parameters might need to be increased to accommodate the
additional global pages and global sections consumed.

e On a regular basis to monitor changes in your system’s work load. You can
automate AUTOGEN to regularly check feedback and recommend system
parameter changes. Section 15.6 describes a batch-oriented command
procedure that runs AUTOGEN in feedback mode on a regular basis and
automatically sends the feedback report to an appropriate Mail account.
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Periodically to provide adequate swapping file space. Use the FEEDBACK
option and make sure the system has been up long enough (at

least 24 hours) and that the load is typical. Also, make sure the
SYS$SYSTEM:MODPARAMS.DAT file does not contain a hardcoded
SWAPFILE value, which prevents AUTOGEN from correctly sizing the
swapping files.

AUTOGEN Operations

AUTOGEN executes in phases. Depending on which phases you direct it to
execute, AUTOGEN performs some or all of the following operations:

Collects the following types of data:

— Feedback (from the running system)

— The hardware configuration (from the system)

— Parameter requirements supplied by you (from MODPARAMS.DAT)
— Parameter requirements supplied by Compaq

Calculates appropriate new values for significant system parameters (listed
in the AUTOGEN section of the OpenVMS System Management Utilities
Reference Manual)

Creates a new installed image list
Calculates the sizes of system page, swap, and dump files

Adjusts the sizes of system page, swap, and dump files values of system
parameter values, if necessary

Optionally shuts down and reboots the system

Invoking AUTOGEN
To invoke AUTOGEN, enter a command in the following format at the DCL
prompt:

@SYS$UPDATE:AUTOGEN [start-phase] [end-phase] [execution-mode]

where:

start-phase Is the phase where AUTOGEN is to begin executing.
Section 15.4.3 lists the AUTOGEN phases.

end-phase Is the phase where AUTOGEN is to complete executing.
Section 15.4.3 lists the AUTOGEN phases.

execution-mode Is one of the following modes:

e FEEDBACK—Use feedback.
e NOFEEDBACK—Do not use feedback.

e CHECK FEEDBACK—Use feedback if it is valid. If
feedback is invalid, ignore it, but continue executing through
the end phase.

e Blank (no execution mode specified)—Use feedback if
it is valid. If it is not valid, quit before making any
modifications.

For detailed information about invoking AUTOGEN, and the command line
parameters you can specify, refer to the AUTOGEN section of the OpenVMS
System Management Utilities Reference Manual.
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Controlling AUTOGEN Operations
Table 15—-1 summarizes the methods for controlling AUTOGEN behavior.

Table 15-1 Controlling AUTOGEN

To Control...

Use This Method...

Which operations
AUTOGEN is to perform

Parameter values set by

AUTOGEN

AUTOGEN’s use of
feedback information

Specify a start phase and an end phase when you invoke
AUTOGEN.

Specify values in the AUTOGEN parameter file
MODPARAMS.DAT.

Periodically examine the results of calculations that
AUTOGEN makes to determine whether AUTOGEN

has drawn the correct conclusions about your hardware
configuration and to be sure the system parameter values
are appropriate for your workload requirements. If the
values are not appropriate, adjust them by specifying desired
values in MODPARAMS.DAT. For more information on
MODPARAMS.DAT, see Section 15.4.4.

Specify an execution mode when you invoke AUTOGEN.

AUTOGEN can often improve system performance by using
dynamic feedback gathered from the running system. However,
feedback information is not always valid or appropriate. For
more information, see Section 15.4.1.

15.4.1 AUTOGEN Feedback

AUTOGEN feedback minimizes the need for you to modify parameter values
or system file sizes. Instead, feedback allows AUTOGEN to automatically size
the operating system based on your actual work load. Sizing is the process of
matching the allocation of system resources (memory and disk space) with the
workload requirements of your site.

Feedback is information, continuously collected by the operating system
executive, about the amount of various resources the system uses to process

its work load. The information is collected when exception events occur, so the
collection does not affect system performance. When run in feedback mode,
AUTOGEN analyzes this information and adjusts any related parameter values.

Note

When running AUTOGEN after making a major configuration change,
specify nofeedback to assure the use of initial AUTOGEN settings. See

Section 15.4.

AUTOGEN feedback affects the following resources (for a complete list of the
affected system parameters, refer to the AUTOGEN section of the OpenVMS
System Management Utilities Reference Manual):

e Nonpaged pool
e Paged pool

e Lock resources

e Number of processes

e Global pages
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¢ Global sections

¢ File system caches

e System logical name table sizes
e Page files

e Swap files

Feedback is gathered during AUTOGEN’s SAVPARAMS phase and is written

to the file SYS$SYSTEM:AGENSFEEDBACK.DAT. This file is then read during
the GETDATA phase. (See Section 15.4.3 for more information about AUTOGEN
phases.)

Feedback is useful only if it accurately reflects the system’s normal work load.
For this reason, AUTOGEN performs some basic checks on the feedback and
issues a warning message for either of the following conditions:

¢ The system has been up for less than 24 hours.
e The feedback is over 30 days old.

Whenever you modify the system (for example, a hardware upgrade, a change in
the number of users, an optional product installation), you should operate in the
new system environment for a period of time, and then execute AUTOGEN again
starting from the SAVPARAMS phase.

On VAX systems, you can define the logical name AGEN$FEEDBACK_REQ _
TIME to specify, in hours, a minimum age required for feedback. For more
information, see Section 15.5.2.

When AUTOGEN runs, it displays whether feedback is used, as follows:

Feedback information was collected on 21-JAN-2000 14:00:08.53

0ld values below are the parameter values at the time of collection.
The feedback data is based on 21 hours of up time.

Feedback information will be used in the subsequent calculations

15.4.2 Feedback Report (AGEN$SPARAMS.REPORT)

Decides whether to use the system parameter values and system file sizes
calculated by AUTOGEN. To help in your decision making, AUTOGEN generates
a report file (SYS$SYSTEM:AGEN$PARAMS.REPORT) that includes the
following information:

e All parameters and system files directly affected by the feedback

e Current values

e New values

e The feedback used in each parameter calculation

¢ Any user- or Compaq-supplied modifications found in MODPARAMS.DAT

e Any advisory or warning messages displayed during AUTOGEN’s operations

e On VAX systems, any user- or Compaq-supplied modifications found in
VMSPARAMS.DAT

¢ On Alpha systems, the parameters found during the GENPARAMS phase

Example 15-1 shows the contents of a sample AUTOGEN feedback report for a
VAX system. On Alpha systems, the feedback report is similar but not identical
to this example.
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Suppressing Informational Messages

To suppress the display of informational messages, define the AGEN$SREPORT _
NO_INFORMATIONALS logical to TRUE. Messages are entered in
SYS$SYSTEM:AGEN$SPARAMS.REPORT regardless of the value of
AGENS$REPORT_NO_INFORMATIONALS.

Filtering DCL Statements from Your Report

The feedback report will contain DCL statements in MODPARAMS.DAT that
are not simple assignments to system parameters or the ADD_, MAX_, or MIN_
extensions. To filter these statements out of the report, begin each statement in
MODPARAMS.DAT with a dollar sign ($).

Example 15-1 Sample AUTOGEN Feedback Report

AUTOGEN Parameter Calculation Report on node: NODE22
This information was generated at 23-APR-2000 01:45:47.87
AUTOGEN was run from GETDATA to TESTFILES using FEEDBACK

** No changes will be done by AUTOGEN **
The values given in this report are what AUTOGEN would
have set the parameters to.

Processing Parameter Data files

** WARNING ** - The system was up for less than 24 hours when the feedback
information was recorded. This could result in feedback information
that does not accurately reflect your typical work load.

Including parameters from: SYS$SYSTEM:MODPARAMS.DAT
The following was detected within MODPARAMS.DAT
Please review immediately.

*% INFORMATIONAL ** - Multiple MIN values found for MIN CHANNELCNT.
Using MODPARAMS value (550) which is superseding OpenVMS value (255)

** INFORMATIONAL ** - Multiple MIN values found for MIN SWPOUTPGCNT.
Using MODPARAMS value (1000) which is superseding OpenVMS value (500)

** INFORMATIONAL ** - Multiple MIN values found for MIN PQL DWSEXTENT.
Using MODPARAMS value (11000) which is superseding OpenVMS value (1024)

** INFORMATIONAL ** - Multiple MIN values found for MIN PQL MWSEXTENT.
Using MODPARAMS value (11000) which is superseding OpenVMS value (1024)
Feedback information was collected on 22-APR-2000 14:00:07.70

0l1d values below are the parameter values at the time of collection.

The feedback data is based on 13 hours of up time.

Feedback information will be used in the subsequent calculations

Parameter information follows:

MAXPROCESSCNT parameter information:
Feedback information.
0ld value was 100, New value is 80
Maximum Observed Processes: 52

Information about VMS executable image Processing:
Processing SYS$MANAGER:VMS$IMAGES_MASTER.DAT

(continued on next page)
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Example 15-1 (Cont.) Sample AUTOGEN Feedback Report

GBLPAGFIL parameter information:

Override Information - parameter calculation has been overridden.
The calculated value was 1024. The new value is 6024.
GBLPAGFIL has been increased by 5000.

GBLPAGFIL is not allowed to be less than 6024.

GBLPAGES parameter information:

Feedback information.
0ld value was 43300, New value is 50000
Peak used GBLPAGES: 36622
Global buffer requirements: 6024

GBLSECTIONS parameter information:

Feedback information.
0ld value was 400, New value is 400
Peak used GBLSECTIONS: 294

Override Information - parameter calculation has been overridden.
The calculated value was 350. The new value is 400.
GBLSECTIONS is not allowed to be less than 400.

LOCKIDTBL parameter information:

Feedback information.
01d value was 2943, New value is 3071
Current number of locks: 1853
Peak number of locks: 3200

LOCKIDTBL MAX parameter information:
Feedback information.
0ld value was 65535, New value is 65535

RESHASHTBL parameter information:
Feedback information.
0ld value was 1024, New value is 1024
Current number of resources: 957

MSCP_LOAD parameter information:
Override Information - parameter calculation has been overridden.
The calculated value was 1. The new value is 0.
MSCP_LOAD has been disabled by a hard-coded value of 0.

MSCP_BUFFER parameter information:
Feedback information.
0ld value was 128, New value is 128
MSCP server I/0 rate: 0 I/Os per 10 sec.
I/0s that waited for buffer space: 0
I/0s that fragmented into multiple transfers: 0

SCSCONNCNT parameter information:
Feedback information.

0ld value was 5, New value is 5

Peak number of nodes: 1

Number of CDT allocation failures: 0

SCSRESPCNT parameter information:
Feedback information.
0ld value was 300, New value is 300
RDT stall count: 0

SCSBUFFCNT parameter information:
Feedback information.
0ld value was 512, New value is 512
CIBDT stall count: 0

(continued on next page)
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Example 15-1 (Cont.) Sample AUTOGEN Feedback Report

NPAGEDYN parameter information:

Feedback information.
0ld value was 686592, New value is 783360
Maximum observed non-paged pool size: 815616 bytes.
Non-paged pool request rate: 47 requests per 10 sec.

LNMSHASHTBL parameter information:
Feedback information.
01d value was 1024, New value is 1024
Current number of shareable logical names: 1194

ACP DIRCACHE parameter information:
Feedback information.
0ld value was 88, New value is 88
Hit percentage: 99%
Attempt rate: 0 attempts per 10 sec.

ACP_DINDXCACHE parameter information:
Feedback information.
0ld value was 25, New value is 25
Hit percentage: 97%
Attempt rate: 1 attempts per 10 sec.

ACP HDRCACHE parameter information:
Feedback information.
0ld value was 88, New value is 106
Hit percentage: 98%
Attempt rate: 17 attempts per 10 sec.

ACP_MAPCACHE parameter information:
Feedback information.
0l1d value was 8, New value is 8
Hit percentage: 2%
Attempt rate: 4 attempts per 10 sec.

PAGEDYN parameter information:

Feedback information.
0ld value was 521728, New value is 542208
Current paged pool usage: 304160 bytes.
Paged pool request rate: 1 requests per 10 sec.

PFRATL parameter information:

Override Information - parameter calculation has been overridden.
The calculated value was 0. The new value is 1.
PFRATL has been disabled by a hard-coded value of 1.

WSDEC parameter information:
Override Information - parameter calculation has been overridden.
The calculated value was 35. The new value is 19.
WSDEC has been disabled by a hard-coded value of 19.

MPW_LOLIMIT parameter information:
Override Information - parameter calculation has been overridden.
The calculated value was 120. The new value is 2100.
MPW_LOLIMIT is not allowed to be less than 2100.

MPW_HILIMIT parameter information:
Override Information - parameter calculation has been overridden.
The calculated value was 1310. The new value is 4500.
MPW_HILIMIT is not allowed to be less than 4500.

(continued on next page)
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Example 15-1 (Cont.) Sample AUTOGEN Feedback Report

LONGWAIT parameter information:

Override Information - parameter calculation has been overridden.
The calculated value was 30. The new value is 10.
LONGWAIT has been disabled by a hard-coded value of 10.

WSMAX parameter information:
Override Information - parameter calculation has been overridden.
The calculated value was 8200. The new value is 12000.
WSMAX is not allowed to be less than 12000.

PROCSECTCNT parameter information:

Override Information - parameter calculation has been overridden.
The calculated value was 32. The new value is 40.
PROCSECTCNT is not allowed to be less than 40.

PQL DWSEXTENT parameter information:

Override Information - parameter calculation has been overridden.
The calculated value was 400. The new value is 11000.
PQL DWSEXTENT is not allowed to be less than 11000.

PQL MWSEXTENT parameter information:

Override Information - parameter calculation has been overridden.
The calculated value was 2048. The new value is 11000.
PQL MWSEXTENT is not allowed to be less than 11000.

VAXCLUSTER parameter information:
Override Information - parameter calculation has been overridden.
The calculated value was 1. The new value is 0.
VAXCLUSTER has been disabled by a hard-coded value of 0.

Page, Swap, and Dump file calculations
Page and Swap file calculations.

PAGEFILEl SIZE parameter information:
Feedback information.
0ld value was 45200, New value is 50500
Maximum observed usage: 25265
PAGEFILEl SIZE will be modified to hold 50500 blocks

PAGEFILE2 SIZE parameter information:
Feedback information.
0ld value was 154000, New value is 194400
Maximum observed usage: 97175
PAGEFILE2 SIZE will be modified to hold 194400 blocks

*% WARNING ** - The disk on which PAGEFILE2 resides would be
over 95% full if it were modified to hold 194400 blocks.
NODE22$DKA300:[SYSTEM FILES]PAGEFILE.SYS will not be modified.
NODE22$DKA300:[SYSTEM:FILES]PAGEFILE.SYS will remain at 154002 blocks.

SWAPFILEl SIZE parameter information:

Feedback information.
0ld value was 15000, New value is 15000
Maximum observed usage: 14280

Override Information - parameter calculation has been overridden.
The calculated value was 21400. The new value is 15000.
SWAPFILEl SIZE is not allowed to exceed 15000.

SWAPFILEl will not be modified.

(continued on next page)
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Example 15-1 (Cont.) Sample AUTOGEN Feedback Report

SWAPFILE2 SIZE parameter information:
Feedback information.
0ld value was 50000, New value is 26300
Maximum observed usage: 1680
SWAPFILE2 SIZE will be modified to hold 26300 blocks

** WARNING ** - The disk on which SWAPFILE2 resides would be
over 95% full if it were modified to hold 26300 blocks.
NODE22$DKA300: [SYSTEM FILES]SWAPFILE.SYS will not be modified.
NODE22$DKA300:[SYSTEM:FILES]SWAPFILE.SYS will remain at 50001 blocks.

Dumpfile calculations:

No dump file modifications would have been made.
Dumpfile will remain at 34116 blocks.

15.4.3 AUTOGEN Phases

When you invoke AUTOGEN, you specify a start phase and an end phase for
AUTOGEN to execute. AUTOGEN executes all phases from the start phase
to the end phase. Depending on the start phase and end phase you specify,
AUTOGEN can execute any of the following phases, in the order shown in
Table 15-2.

Table 15-2 AUTOGEN Phases

Phase Description

SAVPARAMS Saves dynamic feedback from the running system.

GETDATA Collects all data to be used in AUTOGEN calculations.

GENPARAMS Generates new system parameters; creates the installed image
list.

TESTFILES Displays the system page, swap, and dump file sizes calculated
by AUTOGEN (cannot be used as a start phase).

GENFILES Generates new system page, swap, and dump files if appropriate
(cannot be used as a start phase).

SETPARAMS Runs SYSMAN to set the new system parameters in the default

parameter file, saves the original parameters, and generates a
new parameter file, AUTOGEN.PAR.

On VAX systems, the default parameter file is
VAXVMSSYS.PAR. The original parameters are saved in the
file VAXVMSSYS.OLD.

On Alpha systems, the default parameter file is
ALPHAVMSSYS.PAR. The original parameters are saved in
the file ALPHAVMSSYS.OLD.

SHUTDOWN Prepares the system to await a manual reboot.
REBOOT Automatically shuts down and reboots the system.
HELP Displays help information to the screen.

For detailed information about each AUTOGEN phase and the files affected by
each phase, refer to the AUTOGEN section of the OpenVMS System Management
Utilities Reference Manual.
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15.4.4 AUTOGEN Parameter File (MODPARAMS.DAT)

AUTOGEN reads a parameter file named MODPARAMS.DAT during

the GETDATA phase. You can add commands to this file to control the
system parameter values and file sizes that AUTOGEN sets. You can use
MODPARAMS.DAT to perform the following actions:

Operation For More Information
Increase the value of any numeric system parameter Section 15.5.1.1
Set a minimum value for a numeric system parameter Section 15.5.1.2
Set a maximum value for a numeric system parameter Section 15.5.1.3
Specify an absolute value for a system parameter Section 15.5.1.4
Include an external parameter file Section 15.5.3
Specify sizes of page, swap, and dump files Section 16.16.1.2
TDefine the number of VAXcluster nodes Section 15.5.1.5
TDefine the number of Ethernet adapters Section 15.5.1.6
TPreset parameter values before adding memory Section 15.5.1.7
Specify an alternate default startup command procedure Section 4.5.2

TVAX specific

To help track changes you make to MODPARAMS.DAT, make sure you add
comments, preceded by the exclamation point (!), each time you change the file.

Caution

The recommended method of changing system parameters and system
file sizes is to edit MODPARAMS.DAT to include parameter settings.

If you change a system parameter value or file size using SYSMAN,
SYSGEN, or a conversational boot, and you do not specify the value in
MODPARAMS.DAT, AUTOGEN will recalculate the value or file size the
next time it runs. For more information, see Section 15.5.1.

Example
The following example shows the contents of a sample MODPARAMS.DAT file:

kkkkkkkkkkkkkkkxx A Sample MODPARAMS.DAT for Node NODE22 *kkkkkkikkkkkkk

!
!
!
! MODPARAMS.DAT for "NODE22"

! REVISED: 04/29/00 -CHG- Upped GBLPAGES to account for ADA.

SCSNODE "NODE22" ! This is not calculated by AUTOGEN.
SCSSYSTEMID 19577 ! This is not calculated by AUTOGEN.
TTY DEFCHAR2 $X0D34 ! This is not calculated by AUTOGEN.
!
|
|

ADD ACP DIRCACHE= 150 Hit rate was only 65% on directory cache.
MIN PAGEDYN = 500000 PAGEDYN must be at least 1/2 Mbyte to

account for a large number of logical names.
|

MAX PAGEFILE1 SIZE = 15000 ! Maximum size for primary page.
MAX SWAPFILE = 5000 ! Maximum size for swap file space.
MAX DUMPFILE = 32768 ! Maximum size for dump file space.
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ADD_GBLPAGES = 425+507+157 ! Account for MCS, BLISS32 and ADA.
ADD_GBLSECTIONS = 4 + 5 + 2 ! Account for MCS, BLISS32 and ADA.
VIRTUALPAGECNT = 144264 ! So that we can read MONSTR’s 68Mb dumps.

!
! end of MODPARAMS.DAT for NODE22

15.5 Modifying System Parameters with AUTOGEN

The recommended method of modifying system parameters is to execute
AUTOGEN in two passes, as follows:

1. First pass—Execute AUTOGEN using the following command:
$ @SYSSUPDATE:AUTOGEN SAVPARAMS TESTFILES
This command instructs AUTOGEN to perform the following actions:
e Save the current feedback
e Gather all the information required for the calculations
e C(Calculate the system parameter values
e Generate the feedback report
e  Write the information to SETPARAMS.DAT

e Compute the sizes of page, swap, and dump files; log the sizes in the
report file AGEN$PARAMS.REPORT.

Review the input to the calculations (PARAMS.DAT), the output
from the calculations (SETPARAMS.DAT), and the report generated
(AGEN$PARAMS.REPORT).

If you are not satisfied with the parameter settings, modify the parameter
values by editing MODPARAMS.DAT as explained in Section 15.5.1. If
you are not satisfied with the file sizes, modify the sizes as explained in
Section 16.16. Then reexecute AUTOGEN from the GETDATA phase.

When you are satisfied with the contents of SETPARAMS.DAT, go to step 2.

2. Second pass—Execute AUTOGEN a second time using the following
command:

$ @SYSSUPDATE:AUTOGEN GENPARAMS REBOOT

This AUTOGEN command runs SYSMAN to update the new system
parameter values and installs them on the system when it is rebooted.

15.5.1 Controlling AUTOGEN’s Parameter Settings with MODPARAMS.DAT

If, after examining the AGEN$PARAMS.REPORT or SETPARAMS.DAT file,

you decide to correct hardware configuration data or modify system parameter
values chosen by AUTOGEN, edit the MODPARAMS.DAT file as described in this
section to manually specify parameter values.

Caution

Always edit MODPARAMS.DAT to specify values for parameters. Do
not edit PARAMS.DAT; modifying the contents of this file might prevent
AUTOGEN from operating correctly.
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For information about editing MODPARAMS.DAT to control sizes of page, swap,
and dump files, see Section 16.16.1.2.

You can define symbols in MODPARAMS.DAT using the following formats to
control parameter values:

For More
Control Method Symbol Format Information
Increase a value by a specified amount =~ ADD_* Section 15.5.1.1
Specify a minimum value MIN_* Section 15.5.1.2
Specify a maximum value MAX_* Section 15.5.1.3
Specify an absolute value Parameter name Section 15.5.1.4

When defining symbols in MODPARAMS.DAT, make sure to adhere to the
following criteria:

e The value is correct and valid for the parameter. Count the digits. Do not use
commas.

e The symbol occurs only once in MODPARAMS.DAT.
¢ The symbol value is not commented out.
e The symbol name is spelled correctly and completely (not abbreviated).

e String values must be within quotation marks ("").

Caution

When AUTOGEN reads MODPARAMS.DAT or any other parameter
file, it checks to determine if the symbol names specified in the file

are valid. If they are not, AUTOGEN writes a warning message to
AGENS$PARAMS.REPORT. However, AUTOGEN checks only the symbol
name; it does not check the validity of the value specified for the symbol.

If a value is invalid, the line is not ignored. AUTOGEN attempts to use
the specified value.

A symbol is not checked if it is specified in a line that contains a DCL
expression other than the equal sign (=). For example, AUTOGEN does
not check the validity of a symbol name specified in a line with the
DCL IF statement. Instead, AUTOGEN writes a warning message to
AGEN$PARAMS.REPORT.

To help track changes you make to MODPARAMS.DAT, make sure you add
comments preceded by an exclamation point (!) each time you change the file.

15.5.1.1 Increasing a Value with the ADD_ Prefix

Use the ADD_ prefix to increase the value of any numeric parameter. The
new values are updated in subsequent AUTOGEN calculations during the
GENPARAMS phase. The following example demonstrates the use of the ADD_
prefix:

ADD_GBLPAGES=500
ADD_NPAGEDYN=10000

An ADD_ parameter record for a parameter that AUTOGEN calculates will
add the value to AUTOGEN’s calculations. An ADD_ parameter record for
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a parameter that AUTOGEN does not calculate will add the value to the
parameter’s default (not current) value. (Refer to the AUTOGEN section on
the OpenVMS System Management Utilities Reference Manual for a table of
parameters affected by AUTOGEN.)

Note

The ADD_ value is added to the calculated value once, and does not
accumulate with successive runs for feedback calculations.

Typically, you would not use the ADD_ prefix for modifying parameters
that are calculated by the feedback mechanism, because the feedback
results should accurately reflect your work load. However, if you do use
the ADD_ prefix with feedback, AUTOGEN adds a value only once if
AUTOGEN is run to the SETPARAMS phase or beyond. To maintain a
minimum level above AUTOGEN’s calculation, use the MIN_ prefix.

15.5.1.2 Specifying a Minimum Value with the MIN_ Prefix

Use the MIN_ prefix if you do not want AUTOGEN to set a parameter below a
specified value. MIN_ refers to the minimum value to which a parameter can be
set by AUTOGEN. The following example sets the minimum value to 400,000:

MIN PAGEDYN = 400000

15.5.1.3 Specifying a Maximum Value with the MAX_ Prefix

Use the MAX_ prefix if you do not want AUTOGEN to set a parameter above a
specified value. MAX _ refers to the maximum value to which a parameter can be
set by AUTOGEN. The following example sets the maximum value to 400,000:

MAX PAGEDYN = 400000

15.5.1.4 Specifying an Absolute Value

Use this method to specify a value for a parameter that AUTOGEN does not
calculate. (Refer to the AUTOGEN section of the OpenVMS System Management
Utilities Reference Manual for a table of the system parameters modified in
AUTOGEN calculations.)

Note

Compaq strongly recommends that you use this method only for
parameters that describe the system environment (for example,
SCSNODE and SCSSYSTEMID). For the parameters that AUTOGEN
calculates, specifying a value with this method disables AUTOGEN’s
calculations. Instead of specifying an absolute value, use one of the
following methods:

e Specify a minimum value with the MIN_ prefix
e Specify a maximum value with the MAX_ prefix
¢ Increase the value with the ADD_ prefix

To specify an absolute parameter value, add an assignment statement in the
following format to MODPARAMS.DAT:

parameter = parameter-value ! comment
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For example, the following command assigns the node name BIGVAX to the
SCSNODE parameter:

SCSNODE = "BIGVAX" ! the node name

Note

String values must be within quotation marks ("").

15.5.1.5 Defining the Number of VAXcluster Nodes (VAX Only)

In a VAXcluster environment, use the NUM_NODES symbol to prevent
temporary changes in VAXcluster membership from affecting AUTOGEN’s
calculation of VAXcluster-related parameter values. Define the NUM_NODES
symbol in MODPARAMS.DAT to specify the number of nodes that are to run in
the VAXcluster. AUTOGEN uses this value to set parameters that are affected
by the number of VAXcluster nodes. For example, include the following line in
MODPARAMS.DAT:

NUM_NODES = 30

15.5.1.6 Defining the Number of Ethernet Adapters (VAX Only)

In a VAXcluster environment, define the NUM_ETHERADAPT symbol
in MODPARAMS.DAT to specify the total number of Ethernet adapters
in the VAXcluster system. For example, include the following line in
MODPARAMS.DAT:

NUM_ETHERADAPT = 40

15.5.1.7 Presetting Parameter Values Before Adding Memory (VAX Only)

On VAX systems, if you plan to upgrade your system hardware by adding a large
amount (512 MB or more) of memory, you might want to preset your system
parameters to values appropriate for the additional memory. Presetting your
system parameters minimizes the possibility of memory upgrade problems caused
by inappropriate parameter values.

How to Perform This Task
Perform the following steps:

1. Add a line to SYS$SYSTEM:MODPARAMS.DAT in the following format:
MEMSIZE = total-number-of-pages-of-memory-after-upgrade
For example:
MEMSIZE = 2048 * 1024 ! (2048 page per MB * 1GB of memory)

2. Run AUTOGEN to the SETPARAMS phase.

3. Perform the hardware upgrade to add the additional memory.

4. Edit MODPARAMS.DAT to remove the line added in step 1.

15.5.1.8 Overriding Parameters Related to DECnet

To override AUTOGEN’s observations regarding the presence (or absence) of
DECnet, set the MODPARAMS.DAT parameter LOAD_DECNET_IMAGES
to TRUE (or FALSE). Controlling the setting is useful for sites that have no
synchronous network hardware but want to run asynchronous DECnet.
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15.5.1.9 Values Set for NPAGEDYN and NPAGEVIR

For the benefit of OpenVMS VAX systems with limited physical memory,
AUTOGEN logs a warning message in its report if NPAGEDYN exceeds 10
percent of physical memory or if NPAGEVIR exceeds 33 percent of physical
memory.

AUTOGEN also limits its own calculated value for NPAGEDYN to 20 percent
of physical memory, and limits NPAGEVIR to 50 percent of physical memory.
These calculated values are adequate for most workstations and systems with 16
or fewer megabytes of physical memory. If your system requires a larger value,
you can override the AUTOGEN calculated values by setting higher values in
MODPARAMS.DAT.

15.5.2 Specifying a Minimum Required Age for Feedback (VAX Only)

On VAX systems, AUTOGEN feedback is useful only when a system has been
running long enough to accurately reflect the system’s normal work load. By

default, AUTOGEN uses feedback if the data is older than 24 hours. On VAX
systems, you can define the logical name AGEN$FEEDBACK_REQ_TIME to

specify, in hours, a different minimum age required for feedback. AUTOGEN
uses this value to determine whether the feedback is to be used.

For example, you might define the logical name as follows, to indicate that
AUTOGEN should use feedback if it is older than 19 hours:

$ DEFINE/SYSTEM AGEN$SFEEDBACK REQ TIME 19

To define this logical name each time the system starts up, add this command to
SYLOGICALS.COM.

15.5.3 Including an External Parameter File in MODPARAMS.DAT

You can include external parameter files in MODPARAMS.DAT. For example,
you might want to set a system parameter to the same value on all nodes in a
VAXcluster or an OpenVMS Cluster environment; you might also want to specify
node-specific values for other system parameters. You could specify the cluster-

common values in a separate cluster-common file and include this cluster-common
file in the MODPARAMS.DAT file on each system in the cluster.

To include a parameter file, place a command in the following format
in MODPARAMS.DAT, or in any parameter file that is included in
MODPARAMS.DAT:

AGEN$INCLUDE_PARAMS full-directory-spec:filename

Example

To include a cluster-common parameter file named CLUSTERPARAMS.DAT,
create a common parameter file with the following name:

SYS$COMMON:[SYSEXE]CLUSTERPARAMS.DAT

Add the following line in the MODPARAMS.DAT file in the system-specific
directory of each cluster:

AGENSINCLUDE_PARAMS SYS$COMMON: [SYSEXE]CLUSTERPARAMS.DAT
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15.5.4 Turning Off Logging of DCL Statements

The contents of MODPARAMS.DAT are evaluated as DCL statements; you can
make assignments to symbols with names that are not system parameters (for
example, scratch variables or conditional assignments based on other values).
Traditionally, every such assignment is logged in AGEN$PARAMS.REPORT,
sometimes creating a large file with many logging statements that do not interest
users.

You can prefix any assignments that you prefer not to log in
AGENS$PARAMS.REPORT with a dollar sign ($). When AUTOGEN encounters
a MODPARAMS.DAT record beginning with a dollar sign, it does not

check the list of known system parameters and does not log this record to
AGEN$PARAMS.REPORT.

15.6 Automating AUTOGEN Reports

Compaq recommends that you create a batch-oriented command procedure to
automatically run AUTOGEN on a regular basis and send the resulting feedback
reports to an appropriate Mail account. Example 15-2 provides a sample
command procedure.

Note

This command procedure runs AUTOGEN only to recommend system
parameter values and send you a report. It does not run AUTOGEN to
change system parameters or reboot the system. If, after reviewing the
report, you decide to change system parameters, follow the instructions in
Section 15.6.1.

The command procedure in Example 15-2 runs two passes of AUTOGEN. On
the first pass, AUTOGEN runs during peak workload times to collect data on
realistic system work loads. This pass does not degrade system performance. On
the second pass, AUTOGEN runs during off-peak hours to interpret the data
collected in the first stage.

The procedure sends the resulting report, contained in the file
AGEN$PARAMS.REPORT, to the SYSTEM account. Review this report on a
regular basis to see whether the load on the system has changed.

Example 15-2 shows a sample command procedure. Use this procedure only as
an example; create a similar command procedure as necessary to meet the needs
of your configuration.

Example 15-2 Sample AUTOGEN Command Procedure

§ BEGIN$: ! ++++++++++ AGEN BATCH.COM ++++++++++

$ on warning then goto error$§
$ on control y then goto error$

(continued on next page)
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Example 15-2 (Cont.) Sample AUTOGEN Command Procedure
$§!

§! Setup process

§!

<

Set process information

set process/priv=all/name="AUTOGEN Batch"
Keep log files to a reasonable amount
purge/keep=5 AGEN Batch.log

time = f$time() ! Fetch current time
hour = fSinteger(f$cvtime(time,,"hour")) ! Get hour
today = f$cvtime(time,,"WEEKDAY") ! Get Day of the week

if f$integer(fScvtime(time,,"minute")) .ge. 30 then hour = hour + 1

Start of working day...

1AMS:
if hour .le. 2
then
next time = "today+0-14"
gosub submit$ ! Resubmit yourself
set noon

Run AUTOGEN to TESTFILES using the parameter values collected earlier

in the day (i.e., yesterday at 2:00pm)
if today .egs. "Tuesday" .OR. today .egs. "Thursday" .OR. -
today .egs. "Saturday"
then
@sys$update:autogen GETDATA TESTFILES feedback @
mail/sub="AUTOGEN Feedback Report for system-name" -
sys$system:agen$params.report system (3)
! Clean up
purge/keep=7 sys$system:agen$feedback.report @
purge/keep=7 sys$system:agen$feedback.dat
purge/keep=7 sys$system:params.dat
purge/keep=7 sys$system:autogen.par
purge/keep=7 sys$system:setparams.dat
purge/keep=7 sys$system:agen$addhistory.tmp
purge/keep=7 sys$system:agen$addhistory.dat
endif
goto end$
endif
|
2PMS:
if hour .le. 15
then
next time = "today+0-17"
gosub submit$
if today .egs. "Monday" .OR. today .egs. "Wednesday" .OR. -
today .egs. "Friday"
then
@sys$update:autogen SAVPARAMS SAVPARAMS feedback @
endif
goto end$

endif
|

5PMS:
if hour .le. 18
then
next time = "tomorrow+0-1"
gosub submit$
endif

U U U U W nnvrr v gD

(continued on next page)
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Example 15-2 (Cont.) Sample AUTOGEN Command Procedure

$!

$! End of working day...

$!

S ENDS: I it BATCH.COM --=----——-

$  exit

Sl++

$! Subroutines

$l--

$!

S SUBMITS:

$ submit/name="AGEN Batch"/restart/noprint - @
/1og=AGEN batch.log -
/queue=sys$batch/after=""''next time’'" sys$system:AGEN batch.com

$ return

S+t

$! Error handler

§l--

$ ERRORS:

$ mail/sub="AGEN BATCH.COM - Procedure failed." nl: system

$ goto end$ - -

The commands in this procedure perform the following tasks:

@ Executes the first pass of AUTOGEN during peak workload times to collect
data on realistic work loads. This command runs a very fast image so it does
not degrade system response.

Executes the second pass of AUTOGEN during off-peak hours to interpret the
data collected in the first pass.

Mails the resulting report file named AGEN$PARAMS.REPORT to the
SYSTEM account.

Cleans up the files created.

e o o

Resubmits the command procedure.

15.6.1 Changing Parameter Values After Reviewing AUTOGEN Reports

If the command procedure report described in Section 15.6 shows AUTOGEN’s
calculations are different from the current values, correct the tuning by executing
AUTOGEN with one of the two following commands:

e If the system can be shut down and rebooted immediately, execute the
following command:

$ @SYSSUPDATE:AUTOGEN GETDATA REBOOT FEEDBACK

e If the system cannot be shut down and rebooted immediately, execute the
following command to reset the system parameters:

$ @SYSSUPDATE:AUTOGEN GETDATA SETPARAMS FEEDBACK

The new parameters will take effect the next time the system boots.
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15.7 Managing System Parameters with SYSMAN
Note

Compaq recommends that you use AUTOGEN to modify system
parameters. For more information, see Section 15.5. To view system
parameters for a group of nodes or change parameters temporarily, use
the System Management utility (SYSMAN).

SYSMAN provides the ability to inspect and modify system parameters for
an entire cluster or for any group of nodes, rather than just one system. The
PARAMETERS commands available in SYSMAN duplicate the parameter
functions of the System Generation utility (SYSGEN).

You can use SYSMAN to manage system parameters as follows:

Task For More Information
Show parameter values Section 15.7.2
Modify current values in the parameter file Section 15.7.3
Modify active values on a running system® Section 15.7.4

I Applies only to dynamic system parameters.

SYSMAN provides the commands and functions shown in Table 15-3.

Table 15-3 SYSMAN PARAMETERS Commands

Command Function

PARAMETERS SHOW Displays parameter values. Requires the name of the
parameter.

PARAMETERS USE Reads a set of parameters from memory or disk into the work
area for inspection or modification. Requires a file name or the
additional parameters ACTIVE or CURRENT.

PARAMETERS SET Changes parameter values only in the work area; more
permanent modification requires the PARAMETERS WRITE
command. Requires the name and value of the parameter.

PARAMETERS WRITE Writes the content of the work area to memory or to disk.
Requires a file name or the additional parameters ACTIVE or
CURRENT.

For more information about the temporary work area, see the next section.

15.7.1 Understanding Parameter Values and SYSMAN

It helps to understand the different system parameter values explained in
Section 15.1.1. Briefly, current values are stored in the default parameter file
on disk. Active values are stored in memory and are used while the system is
running. In addition to these values, SYSMAN writes a temporary copy into its
own work area on disk. Figure 15-2 illustrates these different sets of values and
how SYSMAN commands affect them. In this figure:

©@ WRITE ACTIVE writes temporary parameter values to memory.

® USE ACTIVE reads values from memory into the work area, where you can
modify them.
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©® WRITE CURRENT writes temporary parameter values to disk, where they
become current values. They become active the next time the system boots.

O USE CURRENT reads the current values from disk into the work area, where
you can modify them.

Figure 15-2 SYSMAN Temporary, Active, and Current Parameter Values

© WRITE CURRENT

| :

Temporary Work Default Parameter
Area (on Disk) Memory File (on Disk)

WRITE ACTIVE
—_—

Temporary 9 Active Current

Values USE ACTIVE Values Values

@ USE CURRENT
ZK-5275A-GE

During a typical session, you can display and change values in the following
sequence:

1. Read values into SYSMAN’s temporary work space with the USE command.
USE ACTIVE reads in active values. USE CURRENT reads in current
values.

2. Display the parameter values with the SHOW command.

3. Change a value with the SET command. You must use the WRITE command
to activate the value.

4. Make the change effective with the WRITE command:

e  WRITE ACTIVE writes the value to the set of active values. (You can
change an active value only if the parameter is a dynamic parameter.)

e  WRITE CURRENT writes the value to the set of current values.

For a list of all the system parameters, refer to the OpenVMS System
Management Utilities Reference Manual.

15.7.2 Showing Parameter Values with SYSMAN

Use the SYSMAN command PARAMETERS SHOW to display parameter values
for all the nodes in a cluster.

Examples

1. The following example shows one method to display information about
parameters. In this case, using the /LGI qualifier displays all login security
control parameters. You can display many categories of parameters, such
as /ACP, /ALL, and /SPECIAL. Refer to the OpenVMS System Management
Utilities Reference Manual for a complete list of parameters and parameter
categories.
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$ RUN SYS$SYSTEM:SYSMAN
SYSMAN> PARAMETERS SHOW/LGI

Parameters in use: Active

Parameter Name Current Default Min. Max. Unit Dynamic
LGI_BRK TERM 0 1 0 1 Boolean D
LGI BRK DISUSER 0 0 0 1 Boolean D
LGI_PWD_TMO 30 30 0 255 Seconds D
LGI_RETRY LIM 3 3 0 255 Tries D
LGI_RETRY TMO 20 20 0 255 Seconds D
LGI BRK LIM 5 5 0 255 Failures D
LGI_BRK_TMO 300 300 0 -1 Seconds D
LGI_HID TIM 300 300 0 -1 Seconds D

2. The following example invokes SYSMAN and specifies the environment to be
the local cluster, which consists of NODE21 and NODE22. The example also
displays the active value for the LGI_BRK_TMO parameter, which controls
the number of seconds that a user, terminal, or node is permitted to attempt
login. In this case, it is 600.

$ RUN SYSSSYSTEM:SYSMAN
SYSMAN> SET ENVIRONMENT/CLUSTER
$SYSMAN-I-ENV, Current command environment:
Clusterwide on local cluster
Username MORIN will be used on nonlocal nodes
SYSMAN> PARAMETERS SHOW LGI_BRK_TMO

Node NODE21: Parameters in use: ACTIVE

Parameter Name Current Default Minimum Maximum Unit Dynamic
LG BRE THO 600 300 o ‘1 seconds D
Node NODE22:  Parameters in use: ACTIVE

Parameter Name Current Default Minimum Maximum Unit Dynamic
IGIBRK MO 600 300 o ‘1 seconds D

15.7.3 Modifying a Parameter File with SYSMAN

Use the SYSMAN command PARAMETERS WRITE to write system parameter
values and the name of the site-independent startup command procedure to your
choice of parameter file or the current system parameter file on disk.

The PARAMETERS WRITE CURRENT command sends a message to OPCOM to
record the event, unless you have changed the system message format with the
DCL command SET MESSAGE.

Note

The PARAMETERS WRITE CURRENT command writes all of the active
or current parameter values—not just the one you may be working on—to

disk.

Examples
1. The following example creates a new parameter specification file:
SYSMAN> PARAMETERS WRITE SYSSSYSTEM:NEWPARAM

2. When used with the PARAMETERS SET command, the PARAMETERS
WRITE command modifies the current system parameter file on disk:

SYSMAN> PARAMETERS SET LGI_BRK TMO 300
SYSMAN> PARAMETERS WRITE CURRENT
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15.7.4 Modifying Active Values with SYSMAN

Using the SYSMAN commands PARAMETERS SET, PARAMETERS WRITE, and
PARAMETERS USE enables you to modify active parameter values.

Modifying active values immediately affects dynamic parameters by changing
their values in memory. Appendix C of the OpenVMS System Management
Utilities Reference Manual identifies dynamic parameters, as does the SYSMAN
command PARAMETERS SHOW/DYNAMIC. Values for nondynamic parameters
cannot be changed while the system is running.

Modifying active values does not affect current values in the system parameter
file on disk, because the next time you boot the system, the values on disk are
established as the active values.

If you set new active parameter values and you want to use the new values for
subsequent boot operations, write the new values to the current parameter file
with the PARAMETERS WRITE CURRENT command, as shown in the Examples
section.

Caution

Parameter values modified with SYSMAN will be overridden by the
AUTOGEN command procedure. To keep parameter modifications
made with SYSMAN, edit the file SYS$SYSTEM:MODPARAMS.DAT as
explained in Section 15.5.1 to specify the new parameter values.

Examples

1. The following example changes the LGI_BRK_TMO value to 300 in the work
area, writes this change into memory as an active value, and displays the
active value:

SYSMAN> PARAMETERS SET LGI_BRK TMO 300

SYSMAN> PARAMETERS WRITE ACTIVE
SYSMAN> PARAMETERS SHOW LGI_BRK _TMO

Node NODE21: Parameters in use: ACTIVE

Parameter Name Current Default Minimum Maximum Unit Dynamic
LGI_BRK_TMO 300 300 0 -1 Seconds D
Node NODE22: Parameters in use: ACTIVE

Parameter Name Current Default Minimum Maximum Unit Dynamic
LGI_BRK_TMO 300 300 0 -1 Seconds D

2. The following example calls the current parameter values, including LGI_
BRK_TMO, from disk to the work area, then displays LGI_BRK_TMO. In this
example, the current value on disk is 600.

SYSMAN> PARAMETERS USE CURRENT
SYSMAN> PARAMETERS SHOW LGI_BRK TMO

Node NODE21: Parameters in use: CURRENT
Parameter Name Current Default Minimum Maximum Unit Dynamic

LGI_BRK_TMO 600 300 0 -1 Seconds D
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Node NODE22:  Parameters in use: CURRENT
Parameter Name Current Default Minimum Maximum Unit Dynamic

LGI_BRK TMO 600 300 0 -1 Seconds D

3. The next example writes the LGI_BRK_TMO value of 600 from the work area
to memory, where it becomes the active value on the running system. Note
that the command PARAMETER WRITE ACTIVE writes all the parameter
values from the work area into memory, not just the value of LGI_BRK_TMO.

SYSMAN> PARAMETERS WRITE ACTIVE
SYSMAN> PARAMETERS USE ACTIVE
SYSMAN> PARAMETERS SHOW LGI_BRK TMO

Node NODE21: Parameters in use: ACTIVE

Parameter Name Current  Default Minimum Maximum Unit Dynamic
LGI_BRK_TMO 600 300 0 -1 Seconds D
Node NODE22:  Parameters in use: ACTIVE

Parameter Name Current Default Minimum Maximum Unit Dynamic
LGI_BRK_TMO 600 300 0 -1 Seconds D

15.8 Managing System Parameters with SYSGEN
Note

Compaq recommends that you use AUTOGEN to modify system
parameters. For more information, see Section 15.5. If for some reason
you cannot use AUTOGEN, Compaq recommends that you use SYSMAN.
For more information, see Section 15.7.

Although it is not the recommended method, you can also use the System
Generation utility (SYSGEN) to manage system parameters as follows:

Task For More Information
Show parameter values Section 15.8.2
Modify current values in the default parameter file Section 15.8.3
Modify active values on a running system’ Section 15.8.4
Create a new parameter file Section 15.8.5

1 Applies only to the dynamic system parameters.

SYSGEN provides the commands shown in Table 15—4 for managing system
parameters. Refer to the SYSGEN section of the OpenVMS System Management
Utilities Reference Manual for detailed descriptions of SYSGEN commands.
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Table 15-4 SYSGEN Commands Used with System Parameters

Command Function

SHOW Displays parameter values.

USE Reads a set of values from memory or disk into a temporary work area for
inspection or modification.

SET Changes parameter values only in the work area; more permanent
modification requires the WRITE command.

WRITE Writes the content of the work area to memory or to disk.

For more information about the temporary work area, see the next section.

15.8.1 Understanding Parameter Values and SYSGEN

You should understand the different system parameter values explained in
Section 15.1.1. Briefly, current values are stored in the default parameter file
on disk. Active values are stored in memory and are used while the system is
running. In addition to these values, SYSGEN writes a temporary copy into its
own work area on disk. Figure 15-3 illustrates these different sets of values and
shows how SYSGEN commands affect them.

Figure 15-3 SYSGEN Temporary, Active, and Current Parameter Values

© \WRITE CURRENT

:

Temporary Work Default Parameter
Area (on Disk) Memory File (on Disk)

WRITE ACTIVE
R

Temporary (2] Active Current

Values USE ACTIVE Values Values

@ USE CURRENT
ZK-5275A-GE

In a typical session, you might display and change values in the following
sequence:

1. Read values into SYSGEN’s temporary work space with the USE command.
USE ACTIVE reads in active values. USE CURRENT reads in current
values.

2. Display the parameter values with the SHOW command.

Change a value with the SET command. (Note, however that the SET
command only changes the value in SYSGEN’s temporary work area.)

4. Make the change effective with the WRITE command:

e  WRITE ACTIVE writes the value to the set of active values in memory.
(You can change an active value only if the parameter is a dynamic
parameter.)

e WRITE CURRENT writes the value to the set of current values on disk.
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For a list of all the system parameters, refer to the OpenVMS System
Management Utilities Reference Manual.

15.8.2 Showing Parameter Values with SYSGEN

To display values for system parameters, perform the following steps:
1. Invoke SYSGEN by entering the following command:
$ RUN SYS$SYSTEM:SYSGEN

2. Enter the USE command to specify which values you want to display, as

follows:

To Display Enter

Active values USE ACTIVE
Current values USE CURRENT
Values from another parameter file USE file-spec

For file-spec, specify the parameter
file from which you want to
display values; for example, USE
SYS$SYSTEM:ALTPARAMS.DAT

3. Enter a SHOW command in the following format:
SHOW [/qualifier] [parameter-name]
Specify qualifiers to display parameters grouped by type. For example:

To Display Values For Enter

The WSMAX parameter SHOW WSMAX
All dynamic parameters SHOW/DYNAMIC
All parameters in the TTY category SHOW/TTY

All parameters SHOW/ALL

For more information about the SYSGEN SHOW command and qualifiers, refer
to the SYSGEN section of the OpenVMS System Management Utilities Reference
Manual.

Example

The following example uses SYSGEN to show the current values of all TTY
system parameters:
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$ RUN SYS$SYSTEM:SYSGEN
SYSGEN> USE CURRENT
SYSGEN> SHOW/TTY

Parameters in use: Current0

Parameter Name

TTY SCANDELTA
TTY DIALTYPE
TTY SPEED

TTY RSPEED
TTY PARITY
TTY BUF

TTY DEFCHAR
TTY DEFCHAR2
TTY TYPAHDSZ
TTY ALTYPAHD
TTY ALTALARM
TTY DMASIZE
TTY CLASSNAME
TTY SILOTIME
TTY TIMEOUT
TTY AUTOCHAR
SYSGEN>

Current Default Min. Max. Unit Dynamic
(3] (4] (5] (6 (7]
10000000 10000000 100000 -1 100Ns
0 0 0 255 Bit-Encode
15 15 1 16 Special
0 0 0 16 Special
24 24 0 255 Special
80 80 0 65535 Characters
402657952 402657952 0 -1 Bit-Encode
135178 4098 0 -1 Bit-Encode
78 78 0 -1 Bytes
2048 200 0 32767 Bytes
750 64 0 -1 Bytes
64 64 0 -1 Bytes D O
"TTY" "TTY" "AA" "z2" Ascii
8 8 0 255 Ms
3600 900 0 -1 Seconds D
7 7 0 255 Character D

SYSGEN displays the following information:

(1]
2]
(3]

©90 ©® 0 0o

The values in use (in this example, current values)
The name of the system parameter

The value requested (in this example, the current value). The heading of this
column is always “Current,” regardless of whether it displays the current or
active value of the parameter. In this context, “Current” refers to the value of
this parameter currently in use, as specified by the USE command; it does not
refer to the current value of the parameter stored on disk with the WRITE
CURRENT command.

The default value
The minimum value
The maximum value
The unit of allocation

A “D,” if the system parameter is dynamic

15.8.3 Modifying the System Parameter File with SYSGEN

Caution

Parameter values modified with the System Generation utility
(SYSGEN) will be overridden by the AUTOGEN command procedure.
To keep parameter modifications made with SYSGEN, edit the file
SYS$SYSTEM:MODPARAMS.DAT as explained in Section 15.5.1 to
specify the new parameter values.

Managing System Parameters 15-33



Managing System Parameters
15.8 Managing System Parameters with SYSGEN

Note

Although you can modify system parameter values with SYSGEN,
Compaq recommends that you use AUTOGEN. For more information, see
Section 15.5.

If you cannot use AUTOGEN, Compaq recommends that you use the
System Management utility (SYSMAN) to modify system parameters. For
more information, see Section 15.7.

Modifying the current values in the default system parameter file has no
immediate effect on active values on a running system. However, during
subsequent boot operations, the system is initialized with the new values.

Example

The following example modifies the TTY_TIMEOUT parameter value in the VAX
system parameter file:

$ SET DEFAULT SYS$SYSTEM

$ RUN SYSGEN

SYSGEN> USE CURRENT

SYSGEN> SET TTY TIMEOUT 3600

SYSGEN> WRITE CURRENT

$0PCOM, 15-APR-2000 16:04:06.30, message from user SYSTEM
%SYSGEN-I-WRITECUR, CURRENT system parameters modified by process
ID 00160030 into file VAXVMSSYS.PAR

SYSGEN> EXIT

15.8.4 Modifying Active Values with SYSGEN
Caution

Parameter values modified with SYSGEN will be overridden by the
AUTOGEN command procedure. To keep parameter modifications
made with SYSGEN, edit the file SYS$SYSTEM:MODPARAMS.DAT as
explained in Section 15.5.1 to specify the new parameter value.

Note

Although you can modify system parameter values with SYSGEN,
Compaq recommends that you use AUTOGEN or the System Management
utility (SYSMAN). For more information, see Section 15.7.

Modifying active values immediately affects dynamic parameters by changing
their values in memory. Appendix C of the OpenVMS System Management
Utilities Reference Manual identifies dynamic parameters (as does the SYSGEN
command SHOW/DYNAMIC). You cannot change values for nondynamic
parameters while the system is running.

Modifying active values does not affect the current values in the system
parameter file on disk. The next time you boot the system, the old current
values are established as the active values.
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If you set new active parameter values (by entering WRITE ACTIVE) and you
want to use the new values for subsequent boot operations, you must write

the new values to the current parameter file on disk by entering the WRITE
CURRENT command, as explained in Section 15.8.3. If the parameters are not
dynamic parameters, you must enter the WRITE CURRENT command and reboot
the system.

When you change active parameters with SYSGEN, the operator communication
manager (OPCOM) writes a message to the operator log and the operator console,
unless you have changed the system message format with the DCL command
SET MESSAGE.

Examples
1. The following example modifies the active value of the PFCDEFAULT
parameter:

$ SET DEFAULT SYS$SYSTEM

$ RUN SYSGEN

SYSGEN> SET PFCDEFAULT 127

SYSGEN> WRITE ACTIVE

$0PCOM, 15-APR-2000 16:04:06.30, message from user SYSTEM
$SYSGEN-I-WRITEACT, ACTIVE system parameters modified by process
ID 00160030

SYSGEN> EXIT

2. The following example modifies the active value of the PFCDEFAULT
parameter and also writes it to the Alpha system parameter file, so it will
be used when the system reboots:

$ SET DEFAULT SYS$SYSTEM

$ RUN SYSGEN

SYSGEN> SET PFCDEFAULT 127

SYSGEN> WRITE ACTIVE

$0PCOM, 15-APR-2000 16:04:06.30, message from user SYSTEM
$SYSGEN-I-WRITEACT, ACTIVE system parameters modified by process
ID 00160030

SYSGEN> WRITE CURRENT

%$0PCOM, 15-APR-2000 16:04:06.30, message from user SYSTEM
$SYSGEN-I-WRITECUR, CURRENT system parameters modified by process
ID 00160030 into file ALPHAVMSSYS.PAR

SYSGEN> EXIT

15.8.5 Creating a New Parameter File with SYSGEN

Creating a new parameter file has no effect on the running system. During a
subsequent conversational boot operation, however, you can initialize the active
system with the values of the new file.

How to Perform This Task
1. Invoke SYSGEN by entering the following commands:

$ SET DEFAULT SYSSSYSTEM
$ RUN SYSGEN

2. Enter a command in the following format to write a copy of a parameter file
into SYSGEN’s temporary workspace:

USE file-spec

where file-spec is the file specification for the parameter file to be used as a
base. Modify the values in this file to create a new parameter file.
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3. Enter commands in the following form to modify values as needed:
SET parameter-name value

where parameter-name specifies the name of the parameter to be changed,
and value specifies the new value for the parameter.

4. Specify a command in the following format to write the values to a new
parameter file:

WRITE file-spec
where file-spec is the file specification for the parameter file to be created.

5. Exit SYSGEN.

Caution

Parameter values modified with SYSGEN are overridden by the
AUTOGEN command procedure. To keep parameter modifications
made with SYSGEN, edit the file SYS$SYSTEM:MODPARAMS.DAT
as explained in Section 15.5.1 to specify the new parameter values.

Examples

1. The following example creates a new version of the parameter file
PARAMS.PAR with a new value for the TTY_TIMEOUT parameter:

$ SET DEFAULT SYS$SYSTEM

$ RUN SYSGEN

SYSGEN> USE SYS$SMANAGER:PARAMS.PAR
SYSGEN> SET TTY TIMEOUT 3600

SYSGEN> WRITE SYSSMANAGER:PARAMS.PAR
SYSGEN> EXIT

2. The following example creates a file named SYS$SYSTEM:OURSITE.PAR,
using the PARAMS.PAR file as a base:

$ SET DEFAULT SYS$SYSTEM

$ RUN SYSGEN

SYSGEN> USE SYS$SMANAGER:PARAMS.PAR
SYSGEN> SET TTY TIMEOUT 1000
SYSGEN> WRITE OURSITE.PAR

SYSGEN> EXIT

15.9 Modifying System Parameters with a Conversational Boot
Note

Although you can modify system parameters with a conversational
boot, Compaq recommends that you use AUTOGEN or the System
Management utility (SYSMAN). For more information, see Section 15.5
and Section 15.7.

Use a conversational boot only to change isolated system parameters
temporarily or in an emergency. For example, during a system upgrade,
you would use a conversational boot to modify STARTUP_P1 to use a
minimum startup.
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Remember that if you change a value and do not add the changed value
to the AUTOGEN parameter file MODPARAMS.DAT, AUTOGEN will
overwrite the value the next time AUTOGEN executes.

With a conversational boot operation, you can modify the active parameter values
in the following ways before the system boots:

Task For More Information
Modify active values for individual parameters Section 4.2.1
Initialize active values using values stored in a parameter file Section 4.2.2

other than the default parameter file

Reinitialize active values using default values Section 4.4.1

At the end of the conversational boot, the default system parameter file is
modified to store the new active parameter values.

Caution

Parameter values modified with a conversational boot will be
overridden by the AUTOGEN command procedure. To keep
parameter modifications made with a conversational boot, edit the

file SYS$SYSTEM:MODPARAMS.DAT as explained in Section 15.5.1 to
specify the new parameter values.

15.10 Tuning BAP System Parameters

OpenVMS Alpha Version 7.1 and later contains system parameters that control
the operation of bus-addressable pool (BAP).

The CIPCA, CIXCD, KFMSB, and Qlogic 1020ISP adapters are some of the
adapters that use bus-addressable pool to improve performance. BAP is a non-
paged dynamic, physical-address-filtered memory pool used to overcome I/O bus
and 32-bit adapter physical addressing limits.

The following table lists the system parameters that control BAP operation along
with their default values:

System Parameter Default Value
NPAG_BAP_MIN 0
NPAG_BAP_MAX 0
NPAG_BAP_MIN_PA 0
NPAG_BAP_MAX_PA -1

The default values of these parameters allow the system to boot with any
configuration. When AUTOGEN is run on a configured system, it resets these
parameters to values that should enhance performance for the current system
configuration.
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If the system fails to boot after an installation, upgrade, or configuration change,
and displays a message that refers to incorrect BAP parameters, Compaq
recommends that you perform the following steps:

1. Reset the BAP parameters to the default values.
2. Reboot the system.

3. Allow the installation procedure to run AUTOGEN, or manually run
AUTOGEN yourself.

A typical AUTOGEN with FEEDBACK command to set these parameters follows:
$ @SYSSUPDATE:AUTOGEN SAVPARAMS SETPARAMS FEEDBACK

Note

These parameters are critical. Compaq recommends that you run
AUTOGEN as described to ensure that they are set correctly.

If you prefer not to use this command because you want to adjust only the BAP
parameters settings, use the following procedure:

1. Boot the system using the default BAP parameter values.
2. Manually run SYS$SYSTEM:AGEN$FEEDBACK.EXE:
$ RUN SYS$SYSTEM:AGENSFEEDBACK.EXE

3. Search SYS$SYSTEM:AGEN$FEEDBACK.DAT for the BAP_* system
parameter values:

$ SEARCH SYS$SYSTEM:AGENSFEEDBACK.DAT "BAP "

4. Run SYSGEN to set the following system parameters with the BAP values
you obtained in Step 3:

AGENSFEEDBACK Data System Parameter Units
BAP_MIN NPAG_BAP_MIN bytes
BAP_MAX NPAG_BAP_MAX bytes
BAP_MIN_PA NPAG_BAP_MIN_PA Mbytes’
BAP_MAX_PA NPAG_BAP_MAX_PA Mbytes!

10n OpenVMS Alpha systems prior to Version 7.2, the value of this parameter is specified in
bytes.

The BAP allocation amount (specified by BAP_MIN and BAP_MAX) depends

on the adapter type, the number of adapters, and the version of the operating
system. The physical address range (specified by BAP_MIN_PA and BAP_MAX_
PA) depends on the adapter type and the way the Galaxy logical partitions, if any,
are defined.

Note

If you manually set parameters NPAG_BAP_MIN_PA and NPAG_BAP_
MAX_PA, be sure to specify the value for each parameter in the correct
units (bytes or megabytes) for your operating system version.
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Managing Page, Swap, and Dump Files

Page, swap, and dump files are created by default. However, you should

understand these files. In addition, you might want to change them to meet the

needs of your site.

Information Provided in This Chapter
This chapter describes the following tasks:

Task

Section

Displaying information about page and swap files
Calculating appropriate sizes for files
Minimizing dump file size when disk space is insufficient

Writing a dump file on a system disk with multiple paths or shadow
set members

Writing the dump file to a device other than the system disk
Using SDA to analyze the contents of a crash dump

$Using SDA CLUE commands to obtain and analyze summary crash
dump information

TUsing CLUE to obtain historical information about crash dumps
Saving the contents of the system dump file after a system failure
Copying dump files to tape or disk

Freeing dump information from the page file

Installing page and swap files

Removing page, swap, and dump files

Creating and modifying page, swap, and dump files

Controlling access to process dumps

Section 16.3
Section 16.4
Section 16.5
Section 16.6

Section 16.7
Section 16.8
Section 16.9

Section 16.10
Section 16.11
Section 16.12
Section 16.13
Section 16.14
Section 16.15
Section 16.16
Section 16.17.2

TVAX specific
FAlpha specific

This chapter explains the following concepts:

Concept

Section

Understanding dump files

Understanding page and swap files

Understanding the order of information in a selective system dump
#Understanding SDA CLUE

Section 16.1
Section 16.2
Section 16.5.1
Section 16.9.1

FAlpha specific
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Concept Section
tUnderstanding CLUE Section 16.10.1
Understanding process dumps Section 16.17
TVAX specific

16.1 Understanding Dump Files

When the operating system detects an unrecoverable error or an inconsistency
within itself that causes the system to fail, it writes the contents of the error log
buffers, processor registers, and memory into the system dump file, overwriting
its previous contents.

The contents of error log buffers are also written to the error log dump file.
The error log dump file is provided so that the system can be updated on reboot
to include error log entries that were created but not written at the time of a
system crash.

System Dump File

When writing the system dump file, the system displays console messages and
information about the error or inconsistency. The last message tells you that the
dump file was successfully written.

Caution

Be sure to wait until you see the termination message before using the
console terminal to halt the system. If you do not wait, your system might
not save a complete system dump file.

Console messages and the system dump file are important sources of information
in determining the cause of a system failure. Use the contents in the following
ways:

e Use the System Dump Analyzer utility (SDA) to analyze the contents of the
dump and determine the cause of a failure.

¢ On Alpha systems, use SDA CLUE commands to obtain and analyze summary
dump file information.

¢ On VAX systems, use CLUE to obtain historical information from system
dump files.

e (Contact your Compaq support representative, indicating that you have made
a copy of the contents of the system dump.

The default system dump file, SYS$SPECIFIC:[SYSEXE]SYSDUMP.DMP, is
created during installation. (You do not need a system dump file to run the
operating system. However, you must have a system dump file to diagnose
system crashes.) AUTOGEN automatically determines an appropriate size for the
system dump file for your hardware configuration and system parameters. Refer
to Section 16.5 for information about minimizing system dump file size if disk
space is insufficient.
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For special configurations or varying work loads, you can change the size of the
system dump file. For information, see Section 16.16.1. You can write the system
dump file on a disk other than the system disk. This is referred to as dump off
system disk (DOSD). For more information, see Section 16.7.

Error Log Dump File

AUTOGEN creates the error log dump file during installation; its size depends
on your configuration and system parameters. Error log dump files on VAX and
Alpha systems have the following differences:

e On Alpha systems, the error log dump file is called SYS$ERRLOG.DMP; it
is located on the system disk. When an operator initiates a shutdown, the
system writes the contents of error log buffers to the error log dump file
and not to the system dump file. Thus, the last system crash dump is not
overwritten.

e On VAX systems, the error log dump file is called SYSDUMP.DMP. How the
system handles this file depends on whether you are using dump off system
disk (DOSD):

— With DOSD, error logs are written to a stub error log dump file,
SYSDUMP.DMP, on the system disk. Also, both the error logs and system
memory are written to the SYSDUMP.DMP file on the DOSD disk.

— Without DOSD, both the error log and system memory are written to the
SYSDUMP.DMP file on the system disk.

On VAX systems with or without DOSD, the last system crash dump is
always overwritten when an operator initiates a shutdown.

16.1.1 Using the Page File to Store System Crash Dumps

The operating system uses the latest version of SYS$SYSTEM:SYSDUMP.DMP
to store system crash dumps. If SYSDUMP.DMP does not exist in SYS$SYSTEM,
the operating system uses the system page file, SYS$SYSTEM:PAGEFILE.SYS,
overwriting the contents of that file.

If the SAVEDUMP system parameter is set, the crash dump is retained in
PAGEFILE.SYS when the system is booted. If SAVEDUMP is clear, the system
uses the page file for paging; any dump written to the page file is lost.

If you use SYS$SYSTEM:PAGEFILE.SYS to capture system crash dumps, you
should later free the space occupied by the dump for use in system paging, with
either of the following methods:

e Use the SDA COPY command to copy the dump from the page file to a
different file.

e Use the SDA RELEASE command to delete the information from the page
file.

For detailed instructions, see Section 16.13.

Include the appropriate commands in the SYSTARTUP_VMS.COM startup
command procedure to free dump information from the page file each time the
system reboots.
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Caution

Be careful when using the page file for selective dumps. Selective dumps
use up all available space. If your page file is small, selective dump
information might fill the entire page file, leaving no space for paging
during system boot. This can cause the system to hang during reboot.

16.1.2 Understanding Types of System Dumps

The two types of system dumps are physical and selective. Table 16-1 defines
physical and selective system dumps. Table 16—-3 compares the information
available in physical and selective system dump files.

Table 16-1 Definitions of Physical and Selective System Dumps

Type Description

Physical dump Writes the entire contents of physical memory to the system

dump file. To ensure a useful physical dump, the system dump
file must be large enough to contain all of physical memory.

Selective dump Stores those portions of memory most likely to be useful in crash

dump analysis. A selective system dump is useful when disk
space is not available to hold all of physical memory.

Requirements for Creating a Useful System Dump

The following requirements must be met for the operating system to write a
useful system dump file:

The system parameter DUMPBUG must be set to 1 (the default value).

If the system parameter SAVEDUMP is set to 0 (the default) the file
SYS$SPECIFIC:[SYSEXE]SYSDUMP.DMP must exist on the system disk.

If the file SYS$SPECIFIC:[SYSEXE]SYSDUMP.DMP does not exist

on the system disk, the page file must be used to store the dump.

The system parameter SAVEDUMP must be set to 1 and the file
SYS$SPECIFIC:[SYSEXE|PAGEFILE.SYS must exist on the system disk.

If the file SYS$SPECIFIC:[SYSEXE]SYSDUMP.DMP does not exist and
SYS$SPECIFIC:[SYSEXE]PAGEFILE.SYS is not available for system dumps,
you must create the dump file on an alternate disk (see Section 16.7).

If sufficient disk space is not available to allow a system dump file that
can hold all of memory, the system parameter DUMPSTYLE must be
set to the appropriate value to store a selective system dump. For more
information, refer to Section 16.5 and the OpenVMS System Management
Utilities Reference Manual.

The system dump file (or page file if the SAVEDUMP system parameter is
set) must be large enough to hold all information that is to be written if the
system fails.

If the system parameter DUMPBUG is set, AUTOGEN automatically sizes
SYSDUMP.DMP if enough disk space is available.

If the system parameter SAVEDUMP is set, AUTOGEN performs no
operations on the system dump file.
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AUTOGEN sizes the page file only for paging use, regardless of whether the
SAVEDUMP system parameter is set.

BACKUP Considerations

A system dump file has the NOBACKUP attribute; therefore, the Backup
utility (BACKUP) does not copy the file unless you use the qualifier
/IGNORE=NOBACKUP when invoking BACKUP. When you use the SDA COPY
command to copy the system dump file to another file, the operating system
does not automatically set the new file to NOBACKUP. If you want to set

the NOBACKUP attribute on the copy, use the SET FILE command with the
/NOBACKUP qualifier as described in the OpenVMS DCL Dictionary.

Security Considerations

By default, SYS$SYSTEM:SYSDUMP.DMP is protected against world access.
Because a system dump file can contain privileged information, you should
keep this level of protection on system dump files. Similarly, when you copy
system dump files using the System Dump Analyzer utility (SDA) as explained
in Section 16.11 and Section 16.13, be sure to protect the copy from world read
access. For more information about file protection, refer to the OpenVMS Guide
to System Security.

16.2 Understanding Page and Swap Files

As part of memory management, the operating system makes efficient use of
physical memory by moving information between physical memory and files
stored on disk. The system does this in two ways: paging and swapping.
Table 16-2 defines these and related terms.

Table 16-2 Paging and Swapping Terminology

Term Definition

Paging A memory management operation that provides the efficient use of
physical memory allotted to a process. Paging moves infrequently
used portions of a process workspace out of physical memory to
a file. For more information about paging, refer to the OpenVMS
Performance Management manual.

Page file The file to which the system writes paged portions of memory.
The OpenVMS installation process creates a page file named
SYS$SYSTEM:PAGEFILE.SYS. If necessary, you can use
SYS$SYSTEM:PAGEFILE.SYS in place of the system crash dump
file. For more information, see Section 16.1.1.

Swapping A memory management operation that provides the efficient use
of physical memory available for the entire system. Swapping
moves the entire workspace of a less active process out of physical
memory to a file. For more information about swapping, refer to the
OpenVMS Performance Management manual.

Swap file The file to which the system writes swapped portions of memory.
The OpenVMS installation procedure creates a swap file named
SYS$SYSTEM:SWAPFILE.SYS.

Primary page The default page and swap files created during OpenVMS
and swap files installation. These files are named SYS$SYSTEM:PAGEFILE.SYS
and SYS$SYSTEM:SWAPFILE.SYS.

(continued on next page)
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Table 16-2 (Cont.) Paging and Swapping Terminology

Term Definition

Secondary page Additional page and swap files that you might create for

and swap files performance or disk space reasons. If you kept the primary page
and swap file on the system disk, the system uses the space in the
secondary files for paging and swapping in addition to the space in
the primary page and swap files. For information about creating
secondary page and swap files, see Section 16.16.

Installing Files

Page and swap files must be installed before the system can use

them. The system automatically installs the latest versions of
SYS$SYSTEM:PAGEFILE.SYS and SWAPFILE.SYS during startup. If you
create secondary page and swap files, you must make sure the system installs
them during startup. For more information about installing page and swap files,
see Section 16.14.

File Sizes and Locations

AUTOGEN automatically determines appropriate sizes for the files for your
hardware configuration and system parameters. For special configurations or
varying work loads, you might want to change the size of the page or swap file.
For information, see Section 16.16.1.

If your system does not require the page file for storing system crash dumps,
you can move it off the system disk. However, you should keep one page file
on the system disk, if possible, so that you can boot the system if another disk
holding the page files becomes unavailable. The swap file can also be moved off
the system disk.

16.3 Displaying Information About Page and Swap Files

The DCL command SHOW MEMORY/FILES displays information about the
page and swap files existing on your system, including file names, sizes, and the
amount of space used. For example:

$ SHOW MEMORY/FILES
System Memory Resources on 19-JAN-2001 13:35:26.58

Swap File Usage (8KB pages): Index Free Size
DISK$PAGE DUMPS:[SYS0.SYSEXE]SWAPFILE.SYS;2

B 1 7992 8248

Paging File Usage (8KB pages): Index Free Size
DISKSPAGE DUMPS:[SYS0.SYSEXE]PAGEFILE.SYS;1

- 254 13722 16496

Total committed paging file usage: 4870

The total committed paging file usage is the number of pages in the system

that require pagefile space for paging. It can be bigger than the total number of
pagefile pages that are available because it is unlikely that all the required space
will be used for paging at one time.
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16.4 Manually Calculating Appropriate Sizes for Dump, Page, and
Swap Files

When you install or upgrade the operating system, AUTOGEN automatically
calculates appropriate sizes for your system; these sizes are based on your
hardware configuration and your system parameters. However, you can manually
calculate the sizes for these files. The following sections describe how to
determine appropriate sizes for the system page, swap, and dump files.

16.4.1 Calculating System Dump File Size

Sufficient space in the system dump file is critical to saving a complete crash
dump. The AUTOGEN command procedure calculates an appropriate size for
your system dump file. However, if you want to manually calculate the system
dump file size, use the following formula, which calculates the file size required
to hold a physical dump.

For SYSDUMP.DMP

On VAX systems, use the following formula:
size-in-blocks (SYSSSYSTEM: SYSDUMP.DMP)

= size-in-pages(physical-memory)

+ number-of-error-log-buffers * blocks-per-buffer
+1

On Alpha systems, use the following formula:
size-in-blocks (SYSSSYSTEM: SYSDUMP.DMP)

= size-in-pages(physical-memory) * blocks-per-page
+ number-of-error-log-buffers * blocks-per-buffer

+ 10

where:

size-in-pages Is the size of physical memory, in pages. Use the DCL
command SHOW MEMORY to determine the total size
of physical memory on your system.

blocks-per-page Is the number of blocks per page of memory.

On Alpha systems, calculate the number of blocks per
page of memory by dividing the system’s page size by
512 (the size of a block). Use the following commands:

$ PAGESIZE==F$GETSYI ("PAGE SIZE")
$ BLOCKSPERPAGE=PAGESIZE/512
§ SHOW SYMBOL BLOCKSPERPAGE

number-of-error-log-buffers Is the value of the system parameter
ERRORLOGBUFFERS. This parameter sets the
number of error log buffers to permanently allocate in
memory.

blocks-per-buffer Is the value of the system parameter
ERLBUFFERPAGES. This parameter sets the number
of pagelets (blocks) of memory in each buffer.

A large memory system or a system with small disk capacity might not be able
to supply enough disk space for a full memory dump. Under these circumstances,
you should set the system parameter DUMPSTYLE to the appropriate value

to indicate that the system is to dump only selective information. For more
information, see Section 16.5.
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For PAGEFILE.SYS

If SYS$SYSTEM:SYSDUMP.DMP does not exist, the system writes crash
dumps to the primary page file SYS$SYSTEM:PAGEFILE.SYS. The AUTOGEN
command procedure calculates an appropriate size for your page file. However, to
manually calculate the minimum page file size required to hold crash dumps, use
the following formula:

On VAX systems:

size-in-blocks (SYS$SYSTEM: PAGEFILE.SYS)
= size-in-pages(physical-memory)

+ number-of-error-log-buffers * blocks-per-buffer
+1

+ 1000

On Alpha systems:

size-in-blocks(SYSSSYSTEM:PAGEFILE.SYS)

= size-in-pages(physical-memory) * blocks-per-page
+ number-of-error-log-buffers * blocks-per-buffer
+10

+ value of the system parameter RSRVPAGCNT

where:

size-in-pages Is the size of physical memory, in pages. Use the DCL
command SHOW MEMORY to determine the total size
of physical memory on your system.

blocks-per-page Is the number of blocks per page of memory.

On Alpha systems, calculate the number of blocks per
page of memory by dividing the system’s page size by
512 (the size of a block). Use the following commands:

$ PAGESIZE==F$GETSYI ("PAGE SIZE")
$ BLOCKSPERPAGE=PAGESIZE/512
§ SHOW SYMBOL BLOCKSPERPAGE

number-of-error-log-buffers Is the value of the system parameter
ERRORLOGBUFFERS. This parameter sets the
number of error log buffers to permanently allocate in
memory.

blocks-per-buffer Is the value of the system parameter
ERLBUFFERPAGES. This parameter sets the number
of pagelets (blocks) of memory in each buffer.

RSRVPAGCNT Is the value of the RSRVPAGCNT special system
parameter.

Caution

This formula calculates only the minimum size requirement for saving
a dump in the system’s primary page file. For most systems, the page
file must be larger than this to avoid hanging the system. For more
information about calculating the page file size, see Section 16.4.3.

16.4.2 Calculating Error Log Dump File Size
These calculations differ on OpenVMS VAX and Alpha systems:
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On Alpha Systems

On Alpha systems, the AUTOGEN command procedure calculates the appropriate
size of your error log dump file. However, to calculate the size of the file manually,
use the following formula, which calculates the file size required to hold all the
error log buffers:

size-in-blocks (SYSSSYSTEM: SYSSERRLOG.DMP)
= number-of-error-log-buffers * blocks-per-buffer

+ 2

where:

number-of-error-log-buffers Is the value of the system parameter
ERRORLOGBUFFERS. This parameter sets the
number of error log buffers that are permanently
allocated in memory.

blocks-per-buffer Is the value of the system parameter

ERLBUFFERPAGES. This parameter sets the number
of pagelets (blocks) of memory in each buffer.

On VAX Systems
On VAX systems, the size of the error log dump file depends on your DOSD:

e Without DOSD, error logs are written to the dump file SYSDUMP.DMP on
the system disk. See Section 16.4.1 for sizing information.

e With DOSD:

— Both error logs and system memory are written to the SYSDUMP.DMP
file on the DOSD disk. See Section 16.4.1 for sizing information.

— In addition, error logs are written to the stub system dump file
SYSDUMP.DMP on the system disk. Because this is a fixed-length file of
2048 blocks, no sizing calculations are required.

16.4.3 Calculating Page File Size

Sufficient page file space is critical to system performance. The AUTOGEN
command procedure calculates an appropriate size for your page file space.
The size calculated by AUTOGEN should be sufficient. However, to manually
calculate the size for page file space, use one of the following formulas.

On VAX Systems

On VAX systems, use the following formula:
size-in-blocks (total for all page files on the system)
= size-of-average-process (in pages)

* maximum-number-of-processes

e The size-of-average-process is the value of the average virtual size of the
process. Use the following command to find it:

$ SHOW PROCESS/CONTINUOUS/ID=pid
Specify this value in pages.

e The maximum-number-of-processes is the value of the MAXPROCESSCNT
system parameter.

If the result of the formula is less than VIRTUALPAGECNT, use the value of
VIRTUALPAGECNT instead.
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To determine a system’s virtual page count, enter the following command:
$ WRITE SYSSOUTPUT F$GETSYI ("VIRTUALPAGECNT")

On Alpha Systems

On Alpha systems, no simple formula can be given because of the wide variation
possible in memory size and usage. You can use the following formula for systems
up to 512MB:

size-in-blocks (total for all page files on the system)
size-of-average-process (in pages)

blocks-per-page

maximum-number-of-processes

* o |l

e The size-of-average-process is the value of the average virtual size of the
process. Use the following command to find it:

$ SHOW PROCESS/CONTINUOUS/ID=pid
Specify this value in pages.

e Calculate blocks-per-page by dividing the system page size by 512 (pagelet
size). For example, a system with a page size of 8192 has 16 pagelets per
page.

To determine a system’s page size, enter the following command:

$ WRITE SYSSOUTPUT F$GETSYI ("PAGE SIZE")

e The maximum-number-of-processes is the value of the MAXPROCESSCNT
system parameter.

For systems over 512MB, follow the steps described below for monitoring page file
usage (Section 16.4.3.2), and make adjustments as necessary.

16.4.3.1 Representing Page File Size
The page file size you calculate can be represented in one of the following ways:

¢ In the primary page file only
e Distributed across primary and secondary page files

e If you have removed the primary page file in SYS$SYSTEM, distributed
across a number of secondary page files

16.4.3.2 Monitoring Page File Usage

Once you determine an initial size for your page file or files (either with
AUTOGEN or manually), monitor page file usage by executing AUTOGEN with
the following command:

$ @SYS$UPDATE:AUTOGEN SAVPARAMS TESTFILES FEEDBACK

With this command, AUTOGEN writes page file usage and size recommendations
to the feedback report AGEN$PARAMS.REPORT. (For more information about
AUTOGEN and the feedback report, see Section 15.4 and Section 15.4.2.) The
DCL command SHOW MEMORY/FILES also displays file usage, as explained in
Section 16.3.

Keep page file usage less than half the size of the page file or files. If a paging file
starts to fill to the point where system performance is being affected, a message
is printed on the console terminal. If this happens, increase the size of your page
file or files or install additional files.
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Note

Your system resources and work load affect the required size of your page
file. You should be familiar with your system resources and work load.
For more information, refer to the OpenVMS Performance Management.

16.4.3.3 Limiting Page File Space
Limit the amount of page file space consumed by user programs by using the
/PGFLQUOTA qualifier of the AUTHORIZE commands ADD and MODIFY.
(Refer to the AUTHORIZE section in the OpenVMS System Management
Utilities Reference Manual for more information.) Do not reduce the value
of /PGFLQUQOTA below 1024. Size requirements of the page file vary widely,
depending on user applications.

16.4.4 Calculating Swap File Size

Sufficient swap file space is critical to system performance. The AUTOGEN
command procedure calculates an appropriate size for your swap file space. To
manually calculate the size for swap file space, use the following formula:

size-in-blocks (total for all swap files on the system)
= maximum-number-of-processes
* average-working-set-quota-of-processes-on-system

where:

maximum-number-of-processes Is the value of the MAXPROCESSCNT system

parameter.
average-working-set-quota-of- Is the average value of the WSQUOTA limit for
processes-on-system processes running on the system.

On VAX systems, specify the value in pages.
On Alpha systems, specify the value in pagelets.

16.4.4.1 Representing Swap File Size
The size you calculate can be represented in any of the following ways:

¢ In the primary swap file only
e Distributed across primary and secondary swap files

e If you have removed the primary swap file in SYS$SYSTEM, distributed
across a number of secondary swap files

16.4.4.2 Monitoring Swap File Usage

Once you have determined an appropriate size for swap file space (either
manually or with AUTOGEN), monitor swap file usage with the DCL command
SHOW MEMORY/FILES as explained in Section 16.3. Keep at least one-third
of the swap file space unused; otherwise, system performance can be severely
affected.

Note

Your system resources and work load affect the required size of your swap
file. You should be familiar with your system resources and work load.
For more information, refer to the OpenVMS Performance Management.
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16.5 Minimizing System Dump File Size When Disk Space Is
Insufficient

In certain system configurations, it might be impossible to preserve the entire
contents of memory in a disk file. For instance, a large memory system might
not be able to supply enough disk space for a full memory dump. If your system
attempts to save all of memory but the dump file is too small to accommodate
the entire dump, the System Dump Analyzer utility (SDA) might not be able to
analyze the dump.

On VAX systems, insufficient dump space would also prevent the Crash Log
Utility Extractor (CLUE) from being able to analyze the dump.

Options for Minimizing System Dump File Size

Use one of the following options to minimize the size of the system dump file
when disk space is insufficient:

e Selective dumps

To preserve those portions of memory that contain information most useful
in determining the causes of system failures, you can use selective system
dumps. Table 16-1 defines physical and selective dumps.

Table 16—3 compares the information available in physical and selective
system dump files.

Table 16-3 Comparison of Physical and Selective System Dump Files

Type Available Information Unavailable Information

Physical dump Complete contents of physical Contents of paged-out memory at the time

(also known as full memory in use, stored in order of of the crash.

dump) increasing physical address and error
log buffers.

Selective dump System page table, global page table, = Contents of paged-out memory at the time
system space memory, error log of the crash, process and control regions of
buffers, and process and control unsaved processes, and memory not mapped
regions (plus global pages) for all by a page table.

saved processes.

To direct your system to save selective system dumps, set bit 0 of the
system parameter DUMPSTYLE. System parameters and their values are
in an appendix of the OpenVMS System Management Utilities Reference
Manual. For information about how to change system parameter values, see
Section 15.5.

e Compressed dumps

On Alpha systems, if you set bit 3 of the DUMPSTYLE system parameter,
OpenVMS writes the physical or selective system dump in a compressed
format. (The exact amount of the compression depends on system use, but
the typical compressed dump is about 60 percent of its original size.) If you
use compressed dumps, AUTOGEN sizes the system dump file at 2/3 of its
uncompressed size.

e  Dump off system disk (DOSD)

If you set bit 2 of the DUMPSTYLE system parameter and meet all the other
requirements, OpenVMS writes the system dump to a disk other than the
system disk. For details, see Section 16.7.
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Section 16.5.1 discusses the order in which information is written to a selective
system dump on Alpha and VAX systems. Section 16.5.2 discusses how this order
can be fine-tuned on Alpha systems.

16.5.1 Understanding the Order of Information in a Selective System Dump

The following lists show the order in which information is written to selective
dumps on VAX and Alpha systems.

On VAX systems, information is written to selective dumps in the following order:

1.
2.

System page table (SPT)

System space (including process page tables, page frame number (PFN)
database, and global page table (GPT))

Global pages that appear in the working set of any process
Processes resident at the time of the crash:

a. Current process on crash CPU

b. Predefined processes (hardcoded into BUGCHECK)

Current processes on other CPUs

IS

Other processes resident at the time of the crash, in order by process
index

On Alpha systems, information is written to selective system dumps in the
following order:

1.

2
3.
4

7.
8.

Page table (PT) space for shared addresses (S0/S1/S2)
S0/S1 space
S2 space

Any system space pages (P1, S0/S1, S2) that have been replicated for
performance reasons, where the contents of the replicated page is different
from the original

Memory map pages for Galaxy shared memory regions, if appropriate
Key processes:

Current process on crash CPU

T P

Swapper

Current processes on CPUs that have failed to record their crash state

SIS

Current processes on other CPUs
Site-specific priority processes (see next section)
Compagq-defined priority processes (hardcoded into BUGCHECK):

MSCPmount
AUDIT_SERVER
NETACP
NET$ACP
REMACP
LES$ACP

Any processes in a resource or miscellaneous wait state (for example, RWAST)

= 0

Key global pages (those that appear in the working set of any key process)

Managing Page, Swap, and Dump Files 16-13



Managing Page, Swap, and Dump Files
16.5 Minimizing System Dump File Size When Disk Space Is Insufficient

9. Other processes (the non-key processes) resident at the time of the crash, in
order by process index

10. Remaining global pages that appear in the working set of any non-key process

Note that on Alpha systems, processes are dumped in two stages: the page tables
for the process first, and then the body of the process.

Usage Notes on VAX and Alpha Systems

On both VAX and Alpha platforms, no process is dumped twice. For example, on
Alpha systems, if the current process is the Swapper, it is dumped only once.

Similarly, on Alpha systems, no global page is dumped twice. Therefore, if a page
in the working set of a key process is dumped in the "Key global pages" section, it
is not dumped again later just because it is also in the working set of a non-key
process.

16.5.2 Fine-Tuning the Order That Processes Are Written in Selective System
Dumps (Alpha Only)

On Alpha systems, a set of processes, known as key processes, are dumped
immediately following PT, S0/S1, and S2, including transition pages that link
back to the process. The system manager can designate additional processes to
be treated as key processes. These processes have priority over other processes in
a dump, thus ensuring that the selected processes are successfully written when
the dump file is too small to contain all processes.

How to Perform This Task
To designate the order of processes in a dump, follow these steps:

1. Copy the file SYS$SYSTEM:SYS$DUMP_PRIORITY.TEMPLATE to
SYS$SYSTEM:SYS$DUMP_PRIORITY.DAT.

2. Following the instructions in the file, edit the .DAT file to contain a list of the
processes to be dumped early in the dump.

3. Run the image SYS$SYSTEM:SYS$SET DUMP_PRIORITY.EXE. Note
that the image is automatically run during system startup if the data file
SYS$SYSTEM:SYS$DUMP_PRIORITY.DAT exists.

You can edit the data file and run the image at any time the system is running.
Therefore, if a process is hung, the system manager can designate the process as
a priority process and then force a crash.

16.6 Writing the System Dump File to the System Disk

If you have more than one path to the system disk, or the system disk is a
shadow set with multiple members, you must take additional steps to ensure that
a system dump can be written to the system disk.

16.6.1 System Dump to System Disk on Alpha

If there is more than one path to the system disk, the console environment
variable DUMP_DEV must describe all paths to the system disk. This ensures
that if the original boot path becomes unavailable because of failover, the system
can still locate the system disk and write the system dump to it.

If the system disk shadow set has multiple members, the console environment
variable DUMP_DEV must describe all paths to all members of the shadow set.
This ensures that if the master member changes, the system can still locate the
master member and write the system dump to it.
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If you do not define DUMP_DEYV, the system can write a system dump only to the
physical disk used at boot time using only the same physical path used at boot
time. For instructions on setting DUMP_DEYV, see Section 16.7.1.

Certain configurations (for example, those using Fibre Channel disks) may
contain more combinations of paths to the system disk than can be listed in
DUMP_DEV. In that case, Compaq recommends that you include in DUMP_DEV
all paths to what is usually the master member of the shadow set, because
shadow set membership changes occur less often than path changes.

You can write the system dump to an alternate disk (see Section 16.7.1), but when
doing so you must still define a path to the system disk for writing error logs.
Therefore, DUMP_DEYV should contain all paths to the system disk in addition to
the paths to the alternate dump disk.

If there are more paths than DUMP_DEV can contain, Compaq recommends that
you define all paths to the dump disk and as many paths as possible (but at least
one) to the system disk. Note that the system disk paths must come last in the
list.

16.6.2 System Dump to System Disk on VAX

To ensure that the system can locate the system disk and write the system dump
to it when there is more than one path to the system disk, or when the system
disk shadow set has multiple members, you must follow the platform-specific
instructions regarding booting. On some VAX systems, you must set appropriate
register values; on other VAX systems, you must set specific environment
variables. See the upgrade and installation supplement for your VAX system for
details.

Note that if the system has multiple CI star couplers, the shadow set members
must all be connected through the same star coupler.

16.7 Writing the System Dump File to an Alternate Disk

You can write the system dump file to a device other than the system disk
(DOSD) on OpenVMS systems. This is especially useful in large-memory systems
and in clusters with common system disks where sufficient disk space is not
always available on one disk to support customer dump file requirements.

Requirements for DOSD are somewhat different on VAX and Alpha systems.
On both systems, however, you must correctly enable the DUMPSTYLE system
parameter to enable the bugcheck code to write the system dump file to an
alternate device.

The following sections describe the requirements for DOSD on Alpha and VAX
systems.

16.7.1 DOSD Requirements on Alpha Systems
On Alpha systems, DOSD has the following requirements:

¢ The dump device directory structure must resemble the current system disk
structure. The [SYSn.SYSEXE]SYSDUMP.DMP file will reside there, with
the same boot time system root.

Use AUTOGEN to create this file. In the MODPARAMS.DAT file, the
following symbol prompts AUTOGEN to create the file:

DUMPFILE DEVICE = "$nnn$ddcuuuu"

You can enter a list of devices.
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¢ The dump disk must have an ODS-2 or ODS-5 file structure.
e The dump device cannot be part of a volume set.

e Although not a requirement, Compaq recommends that you mount the
dump device during system startup. If the dump device is mounted,
it can be accessed by CLUE and AUTOGEN and for the analysis
of crash dumps. For best results, include the MOUNT command in
SYS$MANAGER:SYCONFIG.COM.

e For the Crash Log Utility Extractor (CLUE) to support DOSD, you must
define the logical name CLUE$DOSD_DEVICE to point to the dump file to be
analyzed after a system crash. For instructions, refer to Section 16.9.

¢ The dump device cannot be part of a shadow set unless it is also the system
device and the master member of the shadow set.

e Use the following format to specify the dump device environment variable
DUMP_DEV at the console prompt:

>>> SET DUMP_DEV device-name]...]

Note

On DEC 3000 series systems, the following restrictions on the use of the
DUMP_DEV environment variable exist:

e This variable is not preserved across system power failures
because DEC 3000 series systems do not have enough nonvolatile
RAM to save the contents of the file. You must reset the DUMP_
DEYV variable after a power failure. (DUMP_DEV is preserved
across all other types of restarts and bootstraps, however.)

e  You cannot clear DUMP_DEYV (except by power-cycling the
system).

¢  You must use console firmware Version 6.0 or greater because
earlier versions do not provide support for DUMP_DEV.

On some CPU types, you can enter only one device; on other CPU types, you
can enter a list of devices. The list can include various alternate paths to the
system disk and the dump disk.

By specifying an alternate path with DUMP_DEYV, the disk can fail over
to the alternate path when the system is running. If the system crashes
subsequently, the bugcheck code can use the alternate path by referring to
the contents of DUMP_DEV.

When you enter a list of devices, however, paths to the system disk must
come last.

How to Perform This Task

To designate the dump device with the DUMP_DEV environment variable, and
enable the DUMPSTYLE system parameter, follow these steps:

1. Display the value of BOOTDEF_DEV; for example:
>>> SHOW BOOTDEF_DEV
BOOTDEF_DEV dub204.7.0.4.3,dua204.4.0.2.3
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Display the devices on the system as follows:
>>> SHOW DEVICES

Resetting IO subsystem...

dua204.4.0.2.3 $4$DUA204 (RED70A) RAT72
dua206.4.0.2.3 $4$DUA206 (RED70R) RA72
dua208.4.0.2.3 $4$DUA208 (RED70A) RAT2
polling for units on cixcdl, slot 4, xmiO...
dub204.7.0.4.3 $4$DUA204 (GRN70A) RAT72
dub206.7.0.4.3 $4$DUA206 (GRN70A) RAT72
dub208.7.0.4.3 $4$DUA208 (GRN70A) RAT72
>>>

In this example:
— DUA204 is the system disk device.
— DUA208 is the DOSD device.

To provide two paths to the system disk, with the dump disk as DUA208 (also
with two paths), set DUMP_DEV as follows:

>>> SET DUMP_DEV dua208.4.0.2.3,dub208.7.0.4.3,dub204.7.0.4.3,dua204.4.0.2.3
In this example, dua208.4.0.2.3 and dub208.7.0.4.3 are paths to the dump
device; dub204.7.0.4.3 and dua204.4.0.2.3 are paths to the boot device.

Note

The system chooses the first valid device that it finds in the list as the
dump device. Therefore, the dump disk path entries must appear before
the system disk entries in the list.

Display all environment variables on the system by entering the SHOW *
command; for example:

>>> SHOW *

auto_action HALT

baud 9600

boot dev dua204.4.0.2.3

boot file

boot_osflags 0,0

boot reset ON

bootdef dev dub204.7.0.4.3,dua204.4.0.2.3

booted dev dua204.4.0.2.3
booted file

booted osflags 0,0

cpu 0

cpu enabled ff

cpu primary ff

d harderr halt
d_report summary
d softerr continue

dﬁmp_dev dua208.4.0.2.3,dub208.4.0.4.3,dub204.7.0.4.3,dua204.4.0.2.3
enable audit ON

interleave default
language 36

pal V5.48-3/01.35-2
prompt >>>

stored_argc 2
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stored argv0 B

stored argvl dua204.4.0.2.3

system variant 0

version T4.3-4740 Jun 14 2000 15:16:38
>>>

Enable the DOSD bit of the DUMPSTYLE system parameter by setting bit

2. For example, enter the value of 4 at the SYSBOOT> prompt to designate
an uncompressed physical dump to an alternate disk with minimal console

output:

>>> BOOT
SYSBOOT> SET DUMPSTYLE 4

The OpenVMS System Management Utilities Reference Manual and online help
contain details about the DUMPSTYLE system parameter.

Note

The error log dump file is always created on the system disk so that error
log buffers can be restored when the system is rebooted. This file is not
affected by setting the DUMPSTYLE system parameter or the DUMP_
DEV environmental variable.

16.7.2 DOSD Requirements on VAX Systems
On VAX systems, DOSD has the following requirements:

The system must be connected directly to, and must boot from, CI controllers.

The dump device must physically connect to the same two HSx CI controllers
as the boot device. These two controllers must be connected through the same
CI star coupler.

The dump device directory structure must resemble the current system disk
structure. The [SYSn.SYSEXE]SYSDUMP.DMP file will reside there, with
the same boot time system root.

Use AUTOGEN to create this file. In the MODPARAMS.DAT file, the
following symbol prompts AUTOGEN to create the file:

DUMPFILE DEVICE = "$nnn$ddcuuuu"

You can list only one device.

The volume label can be up to 12 characters long. The ASCII string DOSD_
DUMP must be part of this volume label. For example, valid volume labels
are DOSD_DUMP, DOSD_DUMP_12, 12_DOSD_DUMP. The label is read and
retained in a memory boot data structure.

The dump device cannot be part of a volume set. Compaq strongly
recommends that the dump device also not be part of a shadow set.

The dump device cannot be MSCP unit zero (0); only units 1 to 4095 (1—FFF)

are supported.

You can designate the dump device as follows:

— On VAX 7000 configurations, by using bits 16 through 27 of the
DUMPSTYLE system parameter. Note that the DUMP_DEV environment

variable that is provided on VAX 7000 configurations is not used by
OpenVMS VAX.
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— On configurations other than the VAX 7000, by using bits 16 through 27
of register 3 (R3). You can use this portion of the register to specify the
dump device.

The OpenVMS System Management Utilities Reference Manual and online
help contain details about the DUMPSTYLE system parameter.

