
Oracle Parallel Server

Addendum for HP 9000 Servers

Release 8.0.6

September, 1999

Part No.  A75297-01

Topics Including:
Overview of the OPS Installation 
Requirements for OPS Installation
Preinstallation for OPS
Installing OPS
OPS Postinstallation Tasks
Oracle Parallel Server Administration



Oracle Parallel Server, Release 8.0.6 Addendum for HP 9000

Part No.  A75297-01

Copyright © 1999, Oracle Corporation. All rights reserved. 

Kevin Adams, with Louis Dobrozensky, Sai-Krishna-Kishore Gummaraj, Nicholas Hind, Julie Laffrenzen, 
Nik Ormseth, and Lynn Robinson.

The programs are not intended for use in any nuclear, aviation, mass transit, medical, or other 
inherently dangerous applications. It shall be licensee’s responsibility to take all appropriate fail-safe, 
back up, redundancy and other measures to ensure the safe use of such applications if the Programs 
are used for such purposes, and Oracle disclaims liability for any damages caused by such use of the 
Programs.

This Program contains proprietary information of Oracle Corporation; it is provided under a license 
agreement containing restrictions on use and disclosure and is also protected by copyright patent and 
other intellectual property law. Reverse engineering of the software is prohibited.

The information contained in this document is subject to change without notice. If you find any problems 
in the documentation, please report them to us in writing. Oracle Corporation does not warrant that this 
document is error free.

If this Program is delivered to a U.S. Government Agency of the Department of Defense, then it is 
delivered with Restricted Rights and the following legend is applicable:

Restricted Rights Legend    Programs delivered subject to the DOD FAR Supplement are 'commercial 
computer software' and use, duplication and disclosure of the Programs shall be subject to the licensing 
restrictions set forth in the applicable Oracle license agreement. Otherwise, Programs delivered subject to 
the Federal Acquisition Regulations are 'restricted computer software' and use, duplication and 
disclosure of the Programs shall be subject to the restrictions in FAR 52..227-14, Rights in Data -- General, 
including Alternate III (June 1987). Oracle Corporation, 500 Oracle Parkway, Redwood City, CA 94065.

Registered Trademarks of Oracle Corporation  ConText, Oracle, the Oracle logo, Oracle Book, Oracle 
ConText, Oracle Names, Pro*Ada, Pro*COBOL, Pro*FORTRAN, Pro*Pascal, Pro*PL/I, SQL*Loader, 
SQL*Module, SQL*Net, and SQL*Plus are registered trademarks of Oracle Corporation.

Non-Registered Trademarks of Oracle Corporation  Advanced Networking Option, Advanced 
Replication Option, Developer/2000, Enabling the Information Age, InterOffice, JDBC OCI Driver, JDBC 
Thin Driver, Network Computing Architecture, Oracle Applications, Oracle Call Interface, Oracle Data 
Gatherer, Oracle Enterprise Manager, Oracle Installer, Oracle InterOffice, Oracle Multiprotocol 
Interchange, Oracle Network Manager, Oracle Objects Option, Oracle Parallel Server, Oracle Parallel 
Server Management Components, Oracle Partitioning Option, Oracle Server Manager, Oracle Time Series 
Cartridge, Oracle Toolkit, Oracle TRACE, Oracle Visual Information Retrieval Cartridge, Oracle 
WebServer, Oracle7, Oracle7 Enterprise Backup Utility, Oracle8, PL/SQL, Pro*C/C++, and Trusted 
Oracle are trademarks of Oracle Corporation.

Legato is a registered trademark in the United States, licensed exclusively through Legato. UNIX is a 
registered trademark in the United States and other countries, licensed exclusively through  X/Open 
Company Limited. All other products or company names are used for identification purposes only, and 
may be trademarks of their respective owners.

For more information about Oracle’s trademarks and intellectual property policies, contact the Oracle 
Legal Department at (650) 506-5100.



   iii

Contents

Send Us Your Comments ...................................................................................................................    ix

How to Use this Guide ..........................................................................................................................    xi

1 Overview of the OPS Installation

Components of the Oracle Parallel Server.....................................................................................    1-1
Basic Setup.....................................................................................................................................    1-1
Terminology ..................................................................................................................................    1-3
Cluster Manager ...........................................................................................................................    1-3
Distributed Lock Manager ..........................................................................................................    1-3
Oracle Parallel Server Software ..................................................................................................    1-4
Oracle Parallel Server Processes and Memory Structures......................................................    1-4
Database Files................................................................................................................................    1-5
Group Membership Services.......................................................................................................    1-5
Resilvering .....................................................................................................................................    1-6
Tools Software and Processes .....................................................................................................    1-6
Tools Objects .................................................................................................................................    1-6

The oracle owner.................................................................................................................................    1-6
Oracle owner properties ..............................................................................................................    1-7
User equivalence on OPS nodes .................................................................................................    1-7

Oracle Net8 Connectivity Issues......................................................................................................    1-7
Oracle Net8 Configuration ..........................................................................................................    1-8

Planning Your Database ....................................................................................................................    1-9
Purpose of Database.....................................................................................................................    1-9
Size of Database ..........................................................................................................................    1-10
Physical Layout of Database .....................................................................................................    1-11
Logical Layout of Database.......................................................................................................    1-11
File Locations...............................................................................................................................    1-11
Block device files created with HP-UX....................................................................................    1-12
init.ora Parameters .....................................................................................................................    1-12



 iv                                                                           

init.ora parameters for OPS ...............................................................................................    1-13
Database Naming Recommendations......................................................................................    1-13
Backup Strategy ..........................................................................................................................    1-14
Other Applications .....................................................................................................................    1-14

Installing OPS ...................................................................................................................................    1-15
Install On All Nodes in One Session Option ..........................................................................    1-15

File size..................................................................................................................................    1-19
Install Initial Node First Option ...............................................................................................    1-19
Relinking ......................................................................................................................................    1-20

Requirements .......................................................................................................................    1-20
When you must relink ........................................................................................................    1-21
Error messages during relinking.......................................................................................    1-22

2 Requirements for OPS Installation

System Requirements ........................................................................................................................    2-1
Hardware Requirements .............................................................................................................    2-1
Software  Requirements...............................................................................................................    2-2

Software components on each node ...................................................................................    2-3
Disk Space and Memory Requirements.........................................................................................    2-3
HP-UX specific issues.........................................................................................................................    2-3

MC/LockManager........................................................................................................................    2-4
Mirrored Disks ..............................................................................................................................    2-4
Resilvering .....................................................................................................................................    2-4
Relinking Notes.............................................................................................................................    2-4
Node Support ................................................................................................................................    2-4
Shared Logical Volume Files.......................................................................................................    2-4
Shared Memory.............................................................................................................................    2-5
Filenames .......................................................................................................................................    2-6

Enable long-filenames...........................................................................................................    2-6
Using Asynchronous I/O on HP 9000 Servers.........................................................................    2-6

Step1. Execute SAM as the root user. .................................................................................    2-7
Step2. Enter the Kernel Configuration area from the SAM main menu........................    2-7
Step3. Enter the Drivers area. ..............................................................................................    2-7
Step4. Configure  the async disk driver and regenerate a new HP-UX 
kernel from SAM. ............................................................................................................... ...    2-7



   v

Step5. Modify the init.ora file. .............................................................................................    2-8
Step6. Reboot the system......................................................................................................    2-8
Step7. Login as root and create the device file /dev/async with the major 
number 101, if it is not present. ...........................................................................................    2-8

Syntax...............................................................................................................................    2-8
Syntax...............................................................................................................................    2-8

Step8. Give the device file the UNIX owner and permissions consistent with those 
chosen for your Oracle installation.   ............................................................................2-8

Syntax...............................................................................................................................    2-8
HP-UX Specific Restrictions .............................................................................................................    2-9

Mixed work-sized systems and OPS .........................................................................................    2-9
Kernel Configuration ...................................................................................................................    2-9
Relinking with HP-UX.................................................................................................................    2-9

Example for Bourne or Korn Shell Users ...........................................................................    2-9
Example for C Shell Users....................................................................................................    2-9

3 Preinstallation for OPS

Tasks to Prepare the HP 9000 Servers for OPS .............................................................................    3-1
Task1:  Complete the Hardware and Software Planning Worksheets .................................    3-2
Task2:  Install the HP 9000 Server Hardware...........................................................................    3-2
Task3:  Install the LAN Hardware .............................................................................................    3-3
Task4:  Install the OPS Disks and Disk Interfaces ...................................................................    3-3
Task5:  Install MC/Cluster Manager .........................................................................................    3-3
Task6: Create the Logical Volume Infrastructure for OPS .....................................................    3-4

Tasks Performed as root ....................................................................................................................    3-4
Task 1:  Check for free disk space on all nodes ........................................................................    3-5

Example: $ bdf ................................................................................................................    3-5
Task 2:  Configure the HP Cluster Manager Software ............................................................    3-5

More about configuring the Cluster Manager ..................................................................    3-6
Notes ................................................................................................................................    3-6

Task3:  Make the OPS Volumes Shareable................................................................................    3-7
Task4:  Match the hardware and software requirements on all nodes.................................    3-7
Task5:  Set up user equivalence on all OPS nodes...................................................................    3-7

Verifying user equivalence ..................................................................................................    3-8
Task6:  Determine the number of shared raw logical volumes .............................................    3-8



 vi                                                                           

Shared raw logical volumes naming for control files ...............................................    3-8
Shared raw logical volumes naming for redo log files on node 1...........................    3-9
Shared raw logical volumes naming for redo log files on node 2...........................    3-9
Shared raw logical volumes naming for data files ....................................................    3-9

Task 7: Link Oracle data directories to shared raw logical volumes ....................................    3-9
Linking control files .....................................................................................................    3-10
Linking log files ............................................................................................................    3-10
Linking database files ..................................................................................................    3-10

Tasks Performed as oracle owner ..................................................................................................    3-11
Task1:  Prepare for relinking on all nodes...............................................................................    3-11

Step 1. Include the following in the PATH environment variable: ..............................    3-11
Step 2. Make the /tmp or /var/tmp writable by oracle owner. ..................................    3-11
Step 3. Perform Steps 1 and 2 described above on each node in the OPS cluster. .....    3-11

4 Installing OPS on HP 9000 Servers

Testing the HP cluster configuration ..............................................................................................    4-1
Oracle Parallel Server Installation Options ...................................................................................    4-1

Installing All Nodes in One Session...........................................................................................    4-3
Installing the Initial Node First...................................................................................................    4-6
OPS and the HP MC/Cluster Manager.....................................................................................    4-6

5 OPS Postinstallation Tasks

Tasks Performed as root ....................................................................................................................    5-2
Task 1: Create OPS Startup and Shutdown Scripts .................................................................    5-2

Tasks Performed as oracle owner ....................................................................................................    5-3
Task 1: Start Up Oracle Instances to Verify the Software Configuration .............................    5-3
Task 2: Start OPS Group Membership Services .......................................................................    5-3

Troubleshooting GMS...........................................................................................................    5-3
Task 3: Tune Initialization Parameter Files...............................................................................    5-4

Initialization Parameters for OPS........................................................................................    5-4

6 Oracle Parallel Server Administration

Running Oracle Parallel Server in a Networked Configuration ...............................................    6-2
Restrictions on using NFS............................................................................................................    6-2



   vii

Using Net8 .....................................................................................................................................    6-2
Process Structure ..........................................................................................................................    6-3

Configuring Disk I/O for Better Performance ..............................................................................    6-3
Asynchronous I/O and Multiple Database Writers .....................................................................    6-3
Shared Raw Logical Volumes and OPS .........................................................................................    6-4

Basic Step .......................................................................................................................................    6-4
Using Shared Raw Logical Volumes .........................................................................................    6-4

Configuration planning........................................................................................................    6-4
Determine number of shared raw logical volumes..........................................................    6-5
Disk mirroring and online disk replacement ....................................................................    6-5

Backing up Shared Raw Logical Volumes ................................................................................    6-5
Copying to a HP–UX File: ....................................................................................................    6-6
Copying to Tape Device: ......................................................................................................    6-6

Tuning the HP–UX Buffer Cache Size .......................................................................................    6-7
Determining Cache Hit Ratio ..............................................................................................    6-7
Adjusting cache size..............................................................................................................    6-8

Resource Limits and Disk Quotas ...................................................................................................    6-8

Index



 viii                                                                           



                                                                                ix

Send Us Your Comments

Oracle Parallel Server Addendum, Release 8.0.6 for HP 9000 Servers

Part No.  A75297-01

Oracle Corporation welcomes your comments and suggestions on the quality and usefulness of this 
publication. Your input is an important part of the information used for revision.

■ Did you find any errors?
■ Is the information clearly presented?
■ Do you need more information?  If so, where?
■ Are the examples correct?  Do you need more examples?
■ What features did you like most about this manual?

If you find any errors or have other suggestions for improvement, please indicate the book title, part 
number, chapter, and section. You can send comments to us in the following ways:

■ Email - dochp@us.oracle.com
■ Fax  -  1.650.506.7357 Attn: John Norton
■ Postal service:

Documentation Manager
HP Products Division
Oracle Corporation
500 Oracle Parkway, Mailstop 1op4
Redwood Shores, CA 94065
USA

If you would like a reply, please give your name, postal or email address, and telephone number.

If you have problems with the software, please contact your local Oracle Support Services.



x                                                   



                                                                               xi

How to Use this Guide

This Oracle Parallel Server Addendum for HP 9000 Servers is the Parallel Server 
HP–UX-specific component of the Oracle for HP 9000 Servers documentation set. 
This manual provides the HP–UX-specific information for installing and 
configuring Oracle Parallel Server and Oracle tools on loosely coupled HP 9000 
systems. Use this chapter to orient yourself with your documentation set and to see 
how this Addendum complements the separately published Installation & 
Configuration Guide.

The topics covered in this chapter are:

■ Audience

■ Manual Organization

■ The Oracle Parallel Server for HP 9000 Documentation Set

■ Related Oracle Publications

■ Related Hewlett–Packard Publications

■ Document Conventions

■ Contacting Customer Support

Audience
This manual is intended for people who install and maintain Oracle products on 
computers running the HP–UX operating system. These people may also be 
assigned as Oracle database administrators (DBAs) for the site. Readers of this 
Guide are assumed to be familiar with relational database concepts. They are also 
assumed to have fundamental knowledge of the UNIX-based operating system 
environment on which they are running Oracle. No attempt is made to document 
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features of the local operating system, except as they affect or are affected by Oracle 
products.

As a prerequisite, all readers should read the first chapter of the Oracle8 Server 
Concepts Manual, “A Technical Introduction to the Oracle Server.” This chapter is a 
comprehensive introduction to the concepts and terminology used throughout this 
Guide.

Manual Organization
The chapters in this manual are organized as follows:

Overview of the OPS Installation

This chapter provides a conceptual overview of the Oracle Parallel Server 
Installation process. This information will help you prepare and plan your Oracle 
Parallel Server Installation.

Requirements for OPS Installation

This chapter discusses the specific issues including Hewlett–Packard hardware and 
software requirements, and Oracle requirements for installing the Oracle Parallel 
Server.

Preinstallation for OPS

This chapter guides you through recommended preinstallation tasks for the HP 
9000 system administrator and the Oracle DBA. It supplements the preinstallation 
information found in the Oracle8 Server Installation Guide for HP 9000 Servers and 
Workstations.

Installing OPS on HP 9000 Servers

This chapter guides you through the installation of the Oracle Parallel Server and 
related products on HP 9000 Servers. It supplements the installation information 
found in the Oracle8 Server Installation Guide for HP 9000 Servers and 
Workstations.

OPS Postinstallation Tasks

This chapter guides you through the post-installation procedures. It supplements 
the postinstallation information found in the Oracle8 Server Installation Guide for 
HP 9000 Servers and Workstations.

Oracle Parallel Server Administration

This chapter describes HP–UX-specific aspects of Oracle Parallel Server system 
administration and tuning.
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The Oracle Parallel Server for HP 9000 Documentation Set
Along with this OPS Addendum, you will receive the following manuals. The 
information in this manual is valid for all UNIX-based operating systems regardless 
of platform.

■ Oracle8 Installation Guide for HP 9000 Servers and Workstations

This guide provides detailed information on the hardware and software 
requirements for installing and configuring Oracle8 on HP 9000 systems.

■ Oracle8 Administrator’s Reference for HP 9000 Servers and Workstations

This manual provides HP 9000 specific information on the architecture, 
maintenance, administration, and tuning of an Oracle database.

Related Oracle Publications
General information about the Oracle8 Server for all operating systems is contained 
in the Oracle8 Server Documentation Set, which consists of the following manuals:

■ Oracle8 Server Concepts Manual

This manual describes the general architecture of the Oracle Server, how it 
operates, and how it is intended to be used. It is a reference guide designed to 
educate readers on basic Oracle Server concepts.

■ Oracle8 Server Utilities User’s Guide

This book describes the Oracle utilities Export, Import, SQL*Loader, and 
SQL*DBA. Changes to the Oracle8 utilities are also documented.

■ Oracle8 Server Administrator’s Guide

This book provides procedures for managing a database.

■ Oracle8 Server SQL Language Reference Manual

This book describes the SQL language as implemented by the Oracle8 Server.

■ Oracle8 Server Messages and Codes Manual

This manual provides complementary information about messages generated 
by the Oracle Server and its integral parts such PL/SQL, precompilers, and 
SQL*Loader.

■ Oracle8 Server Migration Guide

This book describes the general use of the Migration utility and explains how to 
use the Export and Import utilities to perform an Export upgrade. It also 
provides an appendix summarizing changes in Oracle8.
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■ Oracle8 Server Application Developer’s Guide

This book explains how to create applications such as procedures and triggers 
that run on the Oracle Server. Also included are appendices describing how to 
interface with SQL*Forms.

■ Oracle8 Parallel Server Administrator’s Guide

This book describes the Oracle8 Parallel Server, which gives multiple instances 
concurrent access to a single database of a loosely coupled (shared disk) system.

Related Hewlett–Packard Publications
■ Configuring OPS Clusters with MC/Lock Manager

This Hewlett–Packard publication provides detailed information for planning, 
installing, and managing the HP hardware and software components on HP 
9000 systems in loosely clustered configuration for OPS (Oracle Parallel Server) 
operations.

This document is also available online from HP.

■ Online documentation from Hewlett–Packard

Hewlett–Packard provides online versions of its HP 9000 and HP–UX 
documentation at the following site:

http://docs.hp.com

Document Conventions
Conventions used in this manual differ somewhat from those used in other Oracle 
documentation, including the generic Oracle8 Server publications listed earlier. 
Since HP–UX is case-sensitive, commands and filenames are not highlighted here 
by the use of upper-case letters. Instead, they are printed in boldface type. 
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Special Conventions
The case used in examples in this manual reflects precisely the way information 
should be entered by the user. The following conventions are observed in this 
manual:

Command Syntax
The following command syntax conventions are observed in this manual:

Bold Bold face type is used to denote filenames, as in init.ora, 
and commands. Portions of the filename that may vary 
appear in italics, as in sgadefx.dbf.

Reserved words also appear in boldface in the text, to 
indicate that they are to be entered as is, and that they 
have reserved meanings within the Oracle Parallel Server. 
Use upper or lower case, exactly as shown.

[CAPITALS] Key names are represented by capital letters enclosed in 
square brackets, as in [RETURN].

monospace Monospace is used for text that must be entered exactly as 
shown:

set echo off

italics Italics is used for variables in the text and for emphasis. In 
examples, variables are shown in italics. Substitute an 
appropriate value. 

arg1

Vertical Lines| Vertical lines are for alternative choices. The set of 
alternative choices is enclosed by curly braces if one of the 
items is required, or by square brackets if the item is an 
optional alternative.

Curly braces { } Curly braces are for required items. Users must choose 
one of the alternatives.

.DEFINE { macro1 | macro2 }

Brackets [ ] Square brackets are for optional items.

cvtcrt termname [outfile]
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The following symbols should always be entered as they appear in the command 
format:

period .

comma ,

hyphen –

semicolon ;

colon :

equal sign =

backslash \

single quote ’

double quote ”

parentheses ()

Ellipsis ... The use of ellipsis is for an arbitrary number of similar 
items.

CHKVAL fieldname value1 value2 ... valueN
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Contacting Customer Support
Please copy this page and distribute it within your organization as necessary.

Oracle Support Services (OSS) can be reached at the following numbers (the hours 
are specified in your support contract):

■ In the United States, call: 1.650.506.1500.

■ In Europe, call:  +44.1344.860160.

■ In Asia, call: +81.3.5717.1860.

Please prepare the following information before you call:

❏ Your CSI number (if applicable) or complete contact details, including any 
special project information.

❏ The release levels of the Oracle Server and associated products (for example, 
Oracle8 Server release 8.0.6, and Oracle Forms release 4.5.6.3.2).

❏ Operating system name and release level, including patches and packages. 

❏ Details of error codes, numbers, and descriptions associated with the problem.

❏ A full description of the issue, including:

■ What happened?  For example, the command used and result obtained.

■ When did it happen?  For example, time of day, or after a particular 
command, or after an operating system or Oracle upgrade.

■ Where did it happen?  For example, on a particular system, or within a 
particular procedure or table.

■ What is the extent of the problem?  For example, is your production system 
unavailable, or is the impact less severe?  Is the problem getting worse?

Keep in mind what did not happen, as well as what did happen.  

❏ Copies of any trace files, core dumps, or log files recorded near the time of the 
incident.  

For installation-related problems, please have the following information available:

❏ Listings of the contents of the ORACLE_HOME directory, and any staging area, if 
applicable.

❏ Contents of the installation log files in the $ORACLE_HOME/orainst directory: 
install.log, sql.log, make.log, and os.log.

For more information, contact http://www.oracle.com/support
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1
Overview of the OPS Installation

This chapter provides a conceptual overview of the Oracle Parallel Server 
components and the installation process.  This information will help you prepare 
and plan your Oracle Parallel Server installation. 

The topics covered in this chapter are:

■ Components of the Oracle Parallel Server

■ The oracle owner

■ Oracle Net8 Connectivity Issues

■ Planning Your Database

■ Installing OPS

Components of the Oracle Parallel Server
In Oracle Parallel Server (OPS) installations, multiple instances mount the same 
database files.  Communication between instances is managed by the distributed 
lock manager.  Oracle Parallel Server installation requires special support from the 
operating system.

This OPS release requires the Hewlett-Packard MC/Cluster Manager software.  The 
MC/LockManager enables OPS to run on HP 9000 high availability clusters under 
the HP-UX operating system.  

Basic Setup
The figure below shows the relationships between multiple Oracle8 instances 
including the Distributed Lock Manager software running on loosely coupled HP 
9000 Servers, and the Oracle database located on shared raw logical volumes.  For 
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complete information on Parallel Server architecture and administration, see the 
Oracle8 Parallel Server Administrator’s Guide

Figure 1–1   Basic Oracle Parallel Server configuration

A running Oracle Parallel Server is composed of the following elements on each 
node in an OPS cluster:

■ HP-UX kernel

■ HP-UX software including the MC/Cluster Manager, and the Shared Logical 
Volume Manager

■ Oracle Server software with the Parallel Server Option

■ Oracle Server processes and memory structures (the instance)

■ database files and Oracle Parallel Server objects on peripheral devices that can 
be accessed by each node

■ tools software and processes (used to access the Oracle Parallel Server)

■ tools objects

Understanding the components of the Oracle Parallel Server and how they work 
together is essential when planning an installation.  Some components have 
dependencies.  For example, you cannot install the tools objects until the database 
objects have been installed.
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Terminology
The following terms are used in this and other Parallel Server-related sections:

Cluster Manager
HP’s Cluster Manager initializes the OPS cluster, monitors the health of cluster, 
recognizes node failure, and regulates reformation of the cluster when a node 
failure occurs. 

A daemon on one of the nodes in the cluster becomes ”cluster coordinator” to 
monitor the cluster heartbeat. The cluster daemon is recognized as cmcld. Its 
presence on a system indicates that the node is part of a cluster.

cmclconfd is the cluster config daemon. 

Distributed Lock Manager
This OPS release uses the DLM integrated with the Oracle8 Server. 

node a single independent HP 9000 Server capable of running 
the Oracle Server.  The machine is a physically distinct 
set of one or more tightly coupled CPUs.

cluster a set of loosely connected nodes that share a disk 
sub-system and use a distributed lock manager to 
control concurrent access to shared disks.

Cluster Manager HP-UX software that monitors the nodes that are 
members of the cluster.  

For HP Systems, the cluster manager is called the 
MC/LockManager.

Distributed Lock 
Manager

Oracle software resident on each HP 9000 Server  to 
coordinate resource sharing.

high availability 
cluster

a set of HP 9000 Servers having sufficient  redundancy 
of hardware and software components that a single 
point of failure will not disrupt the availability of 
computing services.

Attention: Be sure to disable the LockManager component of HP’s 
MC/ClusterManager after installing this HP component.
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There are two DLM daemons. cmdlmd is the Distributed Lock Manager’s monitor 
daemon and cmlkmgrd is the configuration daemon.  

To identify the version of the DLM,  execute the command swinstall in the 
usr/sbin directory.

# swinstall
B5158AA_APZ -> A.10.07.01.%a MC Lock Manager Bundle

Oracle Parallel Server Software
Oracle Parallel Server software is installed on each node in the OPS cluster and 
consists of:

■ executables 

■ libraries, object files, and makefiles

■ resource, message, and administrative files

You can install the Oracle Parallel Server software anywhere in the directory 
structure.  Use the environment variable ORACLE_HOME to locate the server 
software. 

 The server executables are located in $ORACLE_HOME/bin.  

Oracle Parallel Server Processes and Memory Structures
The Oracle software is duplicated in each node in an OPS cluster.

■ A running Oracle Parallel Server associated with a number of processes and 
resources, collectively called “the instance.”  A single set of server executables 
can run several instances.

■ A unique combination of the environment variables ORACLE_SID and 
ORACLE_HOME to specify each particular instance.  You must connect to a 
particular instance in order to manipulate the database.

■ An instance with at least the following five background processes: PMON, 
SMON, LCK, DBWR, and LGWR.   

Note: The same server software can be used for multiple 
databases.

Note: An instance does not include database files.  This means 
you can start up an instance without mounting the database files.
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■ Optional background processes including ARCH, RECO, WMON, CKPT, 
DBWR slaves, dispatcher(s), and shared server(s).  Note that you only use 
RECO if you have enabled the distributed database option.    

■ Other resources associated with an instance;  for example, typically, an instance 
will use UNIX shared memory for the System Global Area (SGA), and one 
semaphore per server or background process.   

Database Files
A database is logically divided into tablespaces which contain all data stored in the 
database.  All database tables exist entirely within one tablespace.  Database tables 
do not traverse tablespaces.

Each tablespace is made up of one or more UNIX files.  Typically, these are UNIX 
file system files.  

Database files are created at the time a database is created, although you can create 
a database and add database files at a later time.  Typically, there is a one-to-one 
relationship between an instance and the files comprising a database, though with 
Oracle Parallel Server more than one instance can access the database files.

Group Membership Services
GMS is used by the Lock Manager (LM) and other Oracle components for 
inter-instance initialization and coordination. Instances of a distributed service can 
register with the GMS and retrieve the current set of instances providing the same 
service cluster-wide. 

The GMS monitors each of its clients and notifies the other instances of a given 
service when one instance stops or is shut down. It obtains a view of the current 
cluster membership from the (system specific) cluster management software.If a 
GMS instance or a node stops, the remaining GMS instances are informed through 
the cluster manager. Providers of distributed services are then be notified by the 
GMS if any of their peers stopped as a result of the node stoppage.

Additional Information: For more information on Oracle Server 
processes and memory structures, see the Oracle8 Server Concepts 
Manual.
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Resilvering
Different replicas of a datafile stored on mirrored disks may become inconsistent 
due to hardware or networking failures. The process of recovering from such an 
inconsistency is called resilvering.

When Oracle accesses a datafile, it can read the file from any mirrored disk. 

■ If Oracle detects that a block contains invalid data such as a corrupted block, 
resilvering rereads the same block from all mirrors.  

■ If Oracle finds a valid block on any mirrored disk, it rewrites the valid data 
block to all other mirrors. 

The process of resilvering ensures that all mirror disks contain only consistent data.  

Tools Software and Processes
Oracle Corporation provides various tools, such as SQL*Forms and SQL*Plus, to 
help you access and manage the database.  Use the environment variable ORACLE_
HOME to locate the tools executables.  They are located in $ORACLE_HOME/bin.

Note that the same tools executables can be used for multiple databases.  When a 
user invokes a tool, a tool process is created.  Tool processes need not be located on 
the same machine as the instance. 

Tools Objects
Individual products will create objects (tables, views, synonyms) within a database, 
for use by that product.  The Oracle Parallel Server must be installed before 
installing tool objects.  In order to use a particular tool against a particular database, 
the objects for that tool must be installed in that database.

The oracle owner
The Oracle software is installed under a particular user ID, and the software runs as 
that particular user ID.  The oracle user ID does not represent a person, but is 
considered a “responsibility” login.  

Additional Information: See Chapter 5 of the Hewlett-Packard 
manual Configuring OPS Clusters with MC/LockManager for more 
details.
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This user ID, by convention, is oracle, although you can name it anything you wish.  
Henceforth, this user ID will be referred to as the oracle owner throughout this 
document. 

Oracle owner properties
The oracle owner is created on each node in the OPS cluster with the following 
properties: 

■ It can execute rcp and rsh from one node in the cluster to all other nodes.

■ It is a member of the dba group so that all instances in one Parallel Server 
database share the same dba group.

User equivalence on OPS nodes
In addition to having write permissions on remote directories, the oracle user must 
have user equivalence set up so the Installer can remote copy Oracle products.  To 
check for user equivalence, do a remote login to  each node in the cluster.  If, when 
you remote login, you are prompted for a password, user equivalence is not set up 
and the Installer will not be able to rcp to the remote directories.

Oracle Net8 Connectivity Issues
Oracle Net8 is an Oracle product that works with Oracle Parallel Server and enables 
computers running the Oracle Parallel Server, or Oracle tools such as SQL*Forms, to 
exchange data through a third-party network.  Oracle Net8 supports distributed 
processing and distributed database capability, and runs over many communication 
protocols.

Note: The only time anyone should log in as oracle is to perform 
Oracle software maintenance, to install patches, or perform 
upgrades.  Day-to-day database administration is performed by 
dba group members.
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Figure 1–2   Net8 and HP-UX layers

As illustrated in the preceding figure, Oracle Net8 is a layer on top of an existing 
network protocol.  The underlying protocol must be installed and properly 
functioning at the time that Oracle Net8 is installed.  

Oracle Net8 Configuration
A Oracle Net8 transparent network substrate (TNS) connection is an interaction 
originated by an initiator (client) that requests a connection with a destination 
(server).  Oracle Net8 also permits connections between two or more servers.  
Oracle Net8 can be used in any of the following ways:

■ to connect a client on a machine to a server on the same machine when the 
machine is running Oracle software

■ to connect a client on one machine to a server on another machine when both 
machines are running Oracle software

Note: This configuration is found on each node of the OPS cluster.
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■ to connect a server on one machine to a server on another machine when both 
machines are running Oracle software 

Planning Your Database
The following planning and design considerations should be completed before 
installing the Oracle Parallel Server software.

Purpose of Database
The purpose your database will serve is a primary criterion in determining how you 
will plan and structure the database.

An online transaction processing (OLTP) database (such as a bank automated teller 
machine, or ATM) has a very high volume of transactions (measured in transactions 
per second).  When planning an OLTP database, you may:

■ almost always need to split I/O

■ usually need to split the logical database design

■ usually need redo log archiving

■ need to be available 7 days a week, 24 hours a day

■ almost always need larger init.ora parameters

■ need high-availability hardware (mirrored disks, for example)

■ usually need performance tuning

A decision support database (such as an inventory system, for example) has a 
relatively low number of database updates (measured in transactions per hour).  
The users tend to make few queries.  They look at the results of these queries for 

Additional Information: For an introduction to Oracle Net8 on 
UNIX-based systems, see the “Administering Oracle Net8” chapter 
of the Oracle8 Administrator’s Reference.

For more detailed information, see Oracle Net8 Administrator’s 
Guide.

Note: With OPS, you are required to use shared raw logical 
volumes.
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many minutes at a time.  They may prepare reports from these queries.  A decision 
support database:

■ has less need to distribute I/O across multiple disks and controllers

■ has less need to split the logical database design

■ has less need for redo log archiving

■ can usually be brought down for maintenance or backups

A development database is used to develop new applications.  Such a database:

■ does not usually need to split I/O

■ can usually be brought down for maintenance or backups

■ has little need for backup more than once a day

■ has little need for performance tuning

A mixed database combines various functions, such as decision support and 
transaction processing.  Most databases fall in this range.  Such a database:

■ has an even mixture of queries and updates

■ may need some performance tuning, but not as much as an OLTP database

Size of Database
Note that when you consider the size of a database, you must always consider it 
relative to a machine.  Keep the following basic criteria in mind:

■ a machine with more physical memory can support a larger database

■ a machine with more processors can support a larger database

When judging the needs of your database, remember that a small database (usually 
under 250 Mb):

■ is less likely to need to split I/O

■ is less likely to need large init.ora parameters

■ is less likely to need to split the logical database design

A large database (usually over one Gb):

■ is more likely to need to split I/O

■ is more likely to need larger init.ora parameters
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■ is more likely to need to split the logical database design

Physical Layout of Database
In the process of planning your database, you will need to determine several 
aspects of database physical layout.  For example, you will need to estimate the 
number of disks and controllers required for optimal performance from your 
Oracle8 system.

Keep in mind the following considerations:

■ Oracle tends to become I/O-bound on systems with only one or two disks, for 
example, four 500 M disks will perform better than two 1 G disks

■ a large number of smaller disks tends to give better performance than a small 
number of larger disks

Note that too many disks on a single controller may ”saturate” the controller, 
slowing down system performance.  If you have multiple disks, consider multiple 
controllers.

With Oracle Parallel Server: 

■ Oracle I/O is separated from operating-system I/O 

■ Oracle I/O is separated  from I/O for other applications.

Not all of the above considerations will apply to your system or meet your needs.  
Different needs require different choices when making the preceding decisions.  
These decisions are left open precisely because different sites have differing needs.

Logical Layout of Database
When planning the logical layout of your database, keep the following 
considerations in mind:

■ how are tables split up among tablespaces?

■ can you move a “hot” tablespace (one with a high rate of I/O) to a separate 
disk? 

■ a large number of smaller tablespaces tend to be more flexible than a few 
“catch-all” tablespaces

File Locations
Use the recommended architecture to group files and split I/O among disks.
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As a rule, you should also try to:

■ put redo logs on their own disk

■ put archived redo logs on their own disk

Block device files created with HP-UX
Refer to the HP MC/LockManager documentation for instructions on creating 
shared logical volumes. 

init.ora Parameters
The init.ora file contains certain default parameters, which you usually need to 
increase for optimal performance.  Note, however, that changing some init.ora 
parameters may require an HP-UX kernel reconfiguration.

The default operating-system parameters listed in this guide are large enough to 
start up a single instance.  However, if you want to increase the size of the System 
Global Area (SGA), you may have to increase shared memory parameters also.  If 
you increase the number of processes, you may have to increase semaphore 

Table 1–1 Block device file names for Oracle Parallel Server Database

File Type Block device created with HP-UX

Control files /dev/vg_ops/<sid>ctl11.ctl 
/dev/vg_ops/<sid>ctl12.ctl 
/dev/vg_ops/<sid>ctl13.ctl 

Redo log files for node 1 /dev/vg_ops/<sid>1.log1.log
/dev/vg_ops/<sid>1.log2.log
/dev/vg_ops/<sid>1.log3.log

Redo log files for node 2 /dev/vg_ops/<sid>2.log1.log
/dev/vg_ops/<sid>2.log2.log
/dev/vg_ops/<sid>2.log3.log

Datafiles /dev/vg_ops/<sid>2.data1.dbf
/dev/vg_ops/<sid>2.data2.dbf
/dev/vg_ops/<sid>2.data3.dbf

/dev/vg_ops/system.dbf
/dev/vg_ops/rollback.dbf
/dev/vg_ops/temp.dbf
/dev/vg_ops/tools.dbf
/dev/vg_ops/users.dbf
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parameters.  Adding a second instance may require increasing both semaphore and 
shared memory parameters.

init.ora parameters for OPS
An additional set of init.ora parameters reside on the individual nodes in the OPS 
cluster to govern the performance of OPS.  Chapter 5 of this Addendum lists these 
additional initialization parameters.

These parameters are usually set after installing the Oracle software.

Database Naming Recommendations
Name each Oracle Server instance on each node of the cluster by setting a value for 
the ORACLE_SID environment variable according to the following guidelines:

■ the instance name is no longer than four characters

■ the instance name is the same as the name of the database it manipulates

The Oracle Server instance name length should be held to a maximum of four 
characters because the value of ORACLE_SID becomes a substring of several 
operating-system file and process names.

Oracle Corporation recommends using a four-letter instance name with the first 
three letters of all instances being identical and the fourth letter being an instance 
number.

Additional Information: For more information on shared memory 
and semaphore parameters, see the Oracle8 Administrator’s Reference 
for HP 9000 Servers and Workstations.

Attention: In an OPS cluster, the init.ora parameters on each node 
must be configured for optimal performance.  See Chapter 6 of this 
guide for more information.

Note: Not all UNIX operating systems have filename length 
limitations.  However, if you plan to operate in a heterogeneous 
distributed environment, you must take into account the limitations 
of other systems in your configuration.
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The following table shows instance names for a two-instance parallel server 
database with the database name ops.

Be sure the database name you assign to your Oracle Parallel Server database, 
which is shared by all nodes on the cluster, is completely unique from other 
single-instance databases residing on your system. 

Backup Strategy
The purpose and frequency of usage of your database determines the choice of 
backup methods you will use, and the frequency of backups.  For information on 
how database size affects backup strategy, see the previous section, “Size of 
Database.” 

Note that if you require point-in-time recovery, you must either:

■ allocate space for online archived redo logs, or

■ continually watch and mount tapes.

The DBA must develop a plan for producing and storing archive tapes. If you do 
not require point-in-time recovery, archived redo log management is not an issue, 
and the backup plan can be simpler.

Other Applications
With regard to other applications running on your server, keep the following 
considerations in mind when designing your database:

■ The larger the number of different applications running on the server, the less 
physical memory is available for Oracle.  

■ If you run many different applications on your server, you may need to adjust 
the SGA size downward, so as to prevent paging.  

■ A server with all clients running remotely can (and should) have a larger SGA 
than one with local clients only.

Table 1–2 Oracle Parallel Server Database and Instance Name Recommendations

Database Name Instance Name Node Name

ops ops1 unix1

ops ops2 unix2
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■ Since different applications put different loads on the server, you may run out 
of memory with fewer Oracle users.  

■ Disks dedicated to Oracle applications can sometimes be tuned for optimal 
Oracle usage;  whereas disks shared with other applications should use the 
default disk parameters.

■ You may need to tune the init.ora parameters to account for the job mix.

Since these factors interact, you must consider all of them in combination when 
making decisions about database design.  For example, a small database with an 
OLTP requirement will require different tuning than a small database which is 
read-only.

Installing OPS
This section is only intended to be an overview of the general procedure for 
installing Oracle Parallel Server.

There are two methods that may be used to install Oracle Parallel Server on 
multiple nodes of a cluster.  You will need to install Oracle Server software on each 
node of a cluster in a Parallel Server environment.  The two installation methods 
are:

■ install on all nodes in one session

■ install on the initial node first, then on the second node

Install On All Nodes in One Session Option
Your first option is to install Oracle Parallel Server and Oracle products on multiple 
nodes in one Installer session.  If you choose this option, during your installer 
session you will select the Install New Products option from the Install Actions 
menu,  then select Oracle8 Server Parallel Server Option, as well as other desired 
Oracle products from the Available Products list of the Product Installation screen.  
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This method allows you to install and create multiple Oracle Server instances that 
access the same database.  

The following figure shows the OPS Install window.

Figure 1–3   Installing Oracle Parallel Server on All Nodes

Warning: Make sure you have completed the following tasks 
before using orainst to install Oracle Parallel Server.

– created your shared logical volumes

– marked the shared logical volumes as shared

– verified that the MC/LockManager is running

– edited the .rhosts file of the oracle user to allow rcp to 
work properly between nodes

– made sure that $ORACLE_HOME paths are the same 
on both OPS nodes, and that the oracle user has 
read-write permissions to them
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If you wish to install on all nodes, during your installer session, select (Yes) in 
response to the above prompt.  The Installer will then prompt you with the screen 
in Figure 1-3 for the other nodes on which Oracle software is to be installed, as well 
as for the $ORACLE_HOME directory path for these other nodes.

Figure 1–4   Enter Remote Node Names

The current version of Oracle Parallel Server on HP 9000 Server supports a 
multi-node cluster.  

■ In the first ”List of Nodes” dialog box that appears on the screen, enter the 
name and ORACLE_HOME of the second node, then select OK.

■ In the next ”List of Nodes” dialog box, just select OK  The field should be 
empty.

The Installer then performs the following steps:

■ installs all the products on the first node

■ copies all the selected products to the other nodes

■ verifies that the installation was successful by bringing up the newly created 
database in parallel mode
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The Installer prompts you for the names and locations of the log files for the other 
instances.  The following table shows the prompt displayed for the Oracle Server 
with shared raw logical volumes.

■ Enter your shared raw logical volume names at the Installer prompt. 

The following is an example of a valid name for a shared raw logical volume.

Example
/dev/vg_ops/ropsctl1.ctl

Attention: For the control, redo, and data files, do not use the 
default values.

Table 1–3 Configuration with Shared Raw Logical Volumes

Prompt Default

Database instance name? $ORACLE_SID

Database name? $ORACLE_SID

Character set? US7ASCII

SYSTEM password manager

SYS password change_on_install

Set remote connect 
internal

NO

Shared raw logical 
volumes names for control 
files?

/dev/vg_ops/r<sid>ctl11.ctl 
/dev/vg_ops/r<sid>ctl12.ctl
/dev/vg_ops/r<sid>ctl13.ctl  

Shared raw logical 
volumes names for redo 
log files for node 1?

/dev/vg_ops/r<sid>1log1.log 
/dev/vg_ops/r<sid>1log2.log /dev/vg_ops/r<sid>1log3.log

Shared raw logical 
volumes names for redo 
log files for node 2?

/dev/vg_ops/r<sid>2log1.log 
 /dev/vg_ops/r<sid>2log2.log /dev/vg_ops/r<sid>2log3.log
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File size
The size for control files is predetermined by the Oracle Parallel Server;  the 
Installer does not prompt with a suggested size or minimum size.  

Install Initial Node First Option
Another option is to install an instance of Oracle Parallel Server on one node first 
and perform installation actions on the second node in a subsequent Installer 
session.

To install Oracle products on another node at any time after your initial installation, 
select the PRODUCT INSTALLATION ON A CLUSTER option from the Install 
Actions screen.  Note that when this method of installation is used, the Installer will 
not automatically verify that the database can be brought up in parallel mode once 
the installation is complete, as is done at the conclusion of the installation on 
multiple nodes option.  

Shared raw logical 
volumes names for data 
files?

/dev/vg_ops/r<sid>data1.dbf 
/dev/vg_ops/r<sid>data2.dbf 
/dev/vg_ops/r<sid>data3.dbf 
/dev/vg_ops/rsystem.dbf 
/dev/vg_ops/rrollback.dbf 
/dev/vg_ops/rtemp.dbf 
/dev/vg_ops/rtools.dbf 
/dev/vg_ops/rusers.dbf 

Attention: r<sid> identifies this as a raw device file.

Note: Remember that all instances of an Oracle Parallel Server 
database share control files and database files.  Only the log files 
are allocated on a per-instance basis.  All control files, log files, and 
database files must be located on shared raw logical volumes.

Attention: With Oracle Parallel Server on HP-UX, the minimum 
size for extents is 4Mb.

Table 1–3 Configuration with Shared Raw Logical Volumes

Prompt Default
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Use this Initial Node First option to upgrade software on a single node in the cluster 
and propagate it to the other nodes at a later date.

Relinking
Relinking is available for most programs Oracle Corporation ships.  Relinking lets 
you regenerate a program from its component parts.  You can also use relinking to 
add user exits to SQL*Forms and SQL*Menu, and to build Oracle Call Interface and 
precompiler applications.  Relinking lets you add options to the Oracle8 Server, 
such as the distributed database option, PL/SQL, Oracle Net8 drivers and protocol 
adapters.  Use relinking to redefine the dba group, when necessary.

If you installed the Oracle Server without the Parallel Server option, and later 
decide to install the Parallel Server, you must relink all single task executables 
associated with the Oracle Server database.  The Installer will relink Oracle 
executables automatically, but you must relink your single task executables 
separately.  Similarly, when you deinstall the Parallel Server, you must relink all 
single task executables. 

Requirements
Relinking relies on operating-system facilities.  The following required facilities 
must be installed and usable before you can perform relinking successfully:

■ C compiler

■ the following utilities:

– make

– ar, the library manipulation utility

■ the following system libraries:

– networking libraries 

– X libraries (if you will install X-based products)

– Motif libraries (if you will install Motif-based products)

Oracle provides:

■ ORACLE library (.a) files

Warning: Failure to relink the single task executables will 
result in data corruption.
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■ ORACLE object (.o) files

■ makefiles

When you must relink
Most sites will need to relink during installation.  You should plan on relinking 
your system,  if you plan to perform any of the following:

■ install any Oracle Net8 protocol adapter

■ link SQL*Forms version 3 and SQL*Menu version 5

■ change the default name of the dba group

■ add the distributed database option

■ install the procedural option

■ install any user exits

■ use user exits in SQL*Forms

■ link SQL*Plus to SQL*Forms 3.0

■ install SQL*TextRetrieval

■ install Trusted Oracle8 in its evaluated configuration 

Note: You must perform the relinking on each node in the OPS 
cluster.
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Error messages during relinking
Your system may display the following error messages during relinking.  Each error 
message is accompanied by a suggested solution.

■ sh:  make:  Not found

Operating system program (make) not available:  install it or put it in $PATH.

■ sh:  sh (echodo):  cc:  Not found

Operating system program (cc) not available: install it or put it in $PATH.

■ ld:  fatal error:  library not found:  lsocket (or other name)

Operating system library not loaded:  name of library indicates which file is 
missing.  Install it.

Consult your operating support provider for help.
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2
Requirements for OPS Installation

This chapter discusses HP-UX specific issues and restrictions, including system 
hardware and software requirements and UNIX restrictions for installing Oracle 
Parallel Server.

The topics covered in this chapter are:

■ System Requirements

■ Disk Space and Memory Requirements

■ HP-UX specific issues

■ HP-UX Specific Restrictions

System Requirements
This section lists the hardware and software requirements for installing Oracle 
Parallel Server on HP 9000 Servers.

Hardware Requirements
The following hardware requirements apply to each node within the OPS cluster.

Table 2–1 Hardware Requirements for OPS nodes

Hardware Item Requirement

CPU A Hewlett-Packard 9000 Server with or without multiple 
processors is required.

Memory Please refer to the disk space and memory requirements charts 
in the next section.

CD-ROM  Device A Hewlett-Packard CD-ROM device is required to install the 
CD-ROM distribution.
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Also required are HP peripheral disk drives that can be accessed by each node in 
the OPS cluster, sufficient to hold database, control, and log files.  These devices 
must be configured and accessible to every node in the cluster. 

Software  Requirements

Terminal HPTERM or VT100.

Controller A Hewlett-Packard LAN Interface Card (LANIC) is required.  
SQL*Net X.25 is supported on the HP 9000 Servers Servers.  
SQL*Net X.25 requires the X.25/800 (X.25/815 on the 815 
machine) interface card, stub/converter cable, and modem 
connect cable from Hewlett-Packard.

X11R5 Server An X11R5 server on each display device is required.

Additional Information: The Hewlett-Packard Configuring OPS 
Clusters with MC/LockManager manual provides detailed 
information on installing and configuring the LAN and other 
peripheral devices attached to the HP 9000 Servers in an OPS 
cluster.

Table 2–2 Software Requirements

Software Item Requirement

Operating System HP-UX  10.20 and Mirror Disk/UX (for mirrored disk 
configurations)

C  Compiler Hewlett-Packard C compiler.
The compiler is required for installation, building user exits 
with the Oracle tools, and operating Net8.

Oracle Parallel Server 
RDBMS

Version 8.0.6

MC/LockManager Version 10.07.01%% for 10.20

Note:  The Shared Logical Volume Manager (SLVM) is now a 
component of the MC/LockManager.

Table 2–1 Hardware Requirements for OPS nodes

Hardware Item Requirement
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Software components on each node

Figure 2–1 Oracle Parallel Server Software Configuration on HP 9000 Servers

Disk Space and Memory Requirements
For Oracle Parallel Server installations, each node in the cluster will require the 
same disk space as the installation on the master mode.

HP-UX specific issues
Successful OPS operation requires matching the kernel configuration on each node 
in the cluster.

Attention: Do not use an NFS-mounted ORACLE_HOME.  This 
represents a single point of failure.

Additional Information: See Appendix A in the Oracle8 Server 
Installation Guide for HP 9000 Servers and Workstations for detailed 
information on disk space and memory utilization.
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MC/LockManager
The Oracle Parallel Server for HP 9000 Servers requires the facilities of the 
MC/LockManager available from Hewlett-Packard.  

Mirrored Disks
The Oracle Parallel Server for HP 9000 Servers requires the HP MirrorDisk/UX 
utility to replicate data on shared mirrored disks.  These disks are accessible by each 
node in the OPS cluster.  This capability ensures a greater degree of data 
availability.  

Resilvering
Resilvering is supported for Oracle Parallel Server if you have configured the 
Oracle datafiles with the mirroring option.

Relinking Notes
If you have Oracle8 Server installed without the Oracle Parallel Server option, and 
later decide to install the Oracle Parallel Server, you must relink all single task 
executables associated with the Oracle8 Server database.  The Installer will relink 
Oracle executables automatically, but you must relink your single task executables 
separately.  Similarly, when you deinstall the Oracle Parallel Server, you must 
relink all single task executables.

Node Support
This release of the Oracle Parallel Server currently supports a maximum of two 
nodes in a cluster, where each node is a physically distinct CPU.

Shared Logical Volume Files
Shared raw logical volume files are required for running Oracle Parallel Server on 
an HP-UX cluster.  These device files are managed by the Shared Logical Volume 

Additional Information: See the Hewlett-Packard manual 
Configuring OPS Clusters with MC/LockManager.

Warning: Failure to relink the single task executables will result in 
data corruption.
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Manager installed on each node in the OPS cluster.  All Oracle data, log, and control 
files are placed in shared logical volumes running on mirrored raw devices.  

Shared raw logical volume files are supported by character device drivers.  A 
character device driver accesses the shared logical volumes through the special files 
in the /dev directory.  See mknod and other information about shared raw logical 
volumes in HP-UX documentation.

I/O to shared raw logical volumes are not buffered by the  kernel; data is 
transferred directly between the user’s buffers and the shared raw logical volumes.  
Disk partitions and mirrored disks are among the devices that are supported by 
character device drivers.  All references in this guide to ”shared raw logical 
volumes” refer specifically to disk partitions on mirrored disks supported by 
character device drivers.  

Shared Memory
The shared memory feature of the HP-UX IPC facility is required by the Oracle 
Parallel Server.  The System Global Area (SGA) resides in shared memory;  
therefore, shared memory must be available to each Oracle process to address the 
entire SGA.

The following init.ora parameters control the size of the SGA:

■ db_block_buffers

■ db_block_size

■ sort_area_size

Note: Each instance of a Parallel Server database has its own log 
files, but control files and data files are shared by each instance in 
the OPS cluster.

Attention: After the installation of the MC/LockManager and the 
Shared Logical Volume Manager, you will find additional 
information on these components’ commands in the HP-UX man 
pages.

Attention: Shared raw logical volumes must be read-write 
accessible from all nodes in the OPS cluster.
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■ shared_pool_size

Filenames

Enable long-filenames
In order to install any Oracle product such as the RDBMS or CDE, you must install 
it in a ”long-filename” file system.  A ”long-filename” file system  allows files to 
have file names in excess of 14 characters (a ”short-filename” file system allows for 
filenames with 14 characters maximum).  The System Administrator of the machine 
where the install is to take place can use ”SAM” to change the file system to a 
”long-filename” file system.

Using Asynchronous I/O on HP 9000 Servers
The asynchronous I/O pseudo-driver on HP-UX allows the Oracle Server to 
perform I/O to raw disk partitions using an asynchronous method, resulting in less 

Caution: Be careful when setting values for these parameters.  If 
you set the values too high, too much of your machine’s physical 
memory is devoted to shared memory resulting in poor 
performance.  As a guideline, the total of SGA sizes of all instances 
should be no more than one third of your total physical RAM.

Note: The relevant init.ora parameters must be appropriately set 
on each node in the OPS cluster.

Additional Information: For more information on the SGA 
parameters and the Server Manager, see the Oracle8 Administrator’s 
Reference for HP 9000 Servers and Workstations.

Note: If you are using long filenames, you must perform this 
procedure on each node in the OPS cluster.
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I/O overhead and higher throughput. You can use the asynchronous I/O 
pseudo-driver on HP 9000 Servers.

When raw devices are used as database files, the asynchronous I/O driver for 
HP-UX can be configured into the HP-UX kernel by using SAM (the system 
administrator utility).

To implement asynchronous I/O on HP-UX systems running on HP 9000 Servers, 
perform the following tasks:

Step1. Execute SAM as the root user.

Step2. Enter the Kernel Configuration area from the SAM main menu.

Step3. Enter the Drivers area.

Step4. Configure  the async disk driver and regenerate a new HP-UX kernel from 
SAM.

Select ”Add Driver to Kernel” from the SAM Actions menu.   

To regenerate the new HP-UX kernel using SAM:

1. Choose “Create a new Kernel” from the SAM Actions menu.   

2. Choose one of the following two options:

– Move Kernel Into Place and Continue Shutdown (Reboot) Now

– Continue Without Moving the Kernel into Place  

If you choose this option, the newly created kernel will be found in 
/stand/build/vmunix_test and the  configuration file used to create it will be 
found in  /stand/build/SYSTEM.SAM.

To make kernel changes take effect, you must move the kernel named 
/stand/build/vmunix_test to the /stand directory as /stand/vmunix and reboot.  
Move the configuration file to /stand/system at the same time. 

Suggestion: OPS requires asynchronous I/O on HP 9000 Servers 
where the database files are created with raw disk partitions.
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Back up the old kernel and place the kernel from the /stand/build directory into 
/stand:

$ mv /stand/vmunix/stand/vmunix.prev
$ mv /stand/build/vmunix_test /stand/vmunix

Step5. Modify the init.ora file.
To enable the asynchronous I/O driver for Oracle set the initsid.ora parameter 
disk_asynch_io to TRUE.  

Step6. Reboot the system.
$ /sbin/shutdown -r 0  

The asynchronous disk I/O driver is now enabled. 

Step7. Login as root and create the device file /dev/async with the major number 
101, if it is not present.

If this file already exists, you must verify it is set up correctly by issuing the 
following command:

Syntax  

$ ls -l /dev/async

The output of this command should look something like the following:

crw-------- 1 oracle   oracle    101 0x000000
Oct 28 10:32  /dev/async

If the device file /dev/async is not listed, or if the device appears to be incorrect, 
then remove the existing device file and enter the following:

Syntax  

$ /etc/mknod /dev/async c 101 0x0

Step8. Give the device file the UNIX owner and permissions consistent with 
those chosen for your Oracle installation.

If the owner of the oracle account is oracle, enter the following:

Syntax  
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$ /usr/sbin/mknod /dev/async c 101 0x000010
$ /usr/bin/chown oracle:dba /dev/async
$ /usr/bin/chmod 660 /dev/async

HP-UX Specific Restrictions

Mixed work-sized systems and OPS
All Oracle databases on a hardware cluster that are linked in Oracle Parallel Server 
mode must match the word size of the GMS executable. Therefore, all systems in 
the cluster must run the 32-bit or 64-bit executable. Mixing word sizes of Parallel 
Server executables, even across different databases, will not work in Oracle 8.0.6.

This restriction does not apply to Oracle executables that are not linked in Parallel 
Server modes.

Kernel Configuration
Successful OPS operation requires matching the kernel configuration on each node 
in the cluster.

Relinking with HP-UX
You must do the following after loading the distribution and before installing it if 
you want to relink executables:

In the startup file (.login, .profile, or .cshrc) enter the following:

Example for Bourne or Korn Shell Users
LDOPTS=”-a archive” ; export LDOPTS

Example for C Shell Users
setenv LDOPTS ’-a archive’

Note: Relinking is performed on each node within the OPS cluster.

Attention: Remember that to implement these changes you must 
either log out and log in again, or run source on the startup file.
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3
Preinstallation for OPS

This chapter guides you through the required pre-installation tasks for the HP-UX 
system administrator and the Oracle database administrator (DBA) before installing 
the Oracle Parallel Server on HP 9000 Servers.

The tasks covered in this chapter are:

■ Tasks to Prepare the HP 9000 Servers for OPS

■ Tasks Performed as root

■ Tasks Performed as oracle owner

Tasks to Prepare the HP 9000 Servers for OPS
This section outlines the installation of the required hardware and software on the 
HP 9000 Servers for an Oracle Parallel Server Installation.

Attention: These tasks are in addition to those preinstallation 
tasks outlined in the Installation Guide.

Note: These tasks are performed on each node in the OPS cluster.
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Figure 3–1   Tasks to Prepare the HP 9000 Systems for OPS

Task1:  Complete the Hardware and Software Planning Worksheets
Building the OPS configuration on HP-UX starts with a planning phase in which 
you gather and record information about all the hardware and software 
components of the configuration. 

Planning begins with a simple list of hardware and network components.  After 
hardware installation, you can use SAM (System Administrator utility) or a variety 
of HP-UX commands to obtain more information about the cluster you are building.

Each planning step is accompanied by a worksheet on which you can optionally 
record the parameters and other data relevant for successful Oracle Parallel Server 
setup and maintenance.

Task2:  Install the HP 9000 Server Hardware
You should install both LAN and disk hardware using the appropriate cabling and 
using identical I/O slot configuration (if possible) in the card cages of the HP 9000 
servers.

Additional Information: See Appendix D of the Configuring OPS 
Clusters with MC/Cluster Manager guide by Hewlett Packard for the 
planning worksheets.

Additional Information: Complete information for this task is 
found in the Hewlett-Packard manual Configuring OPS Clusters with 
MC/Cluster Manager.
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Task3:  Install the LAN Hardware
In cooperation with the LAN administrator, install the primary and backup LAN 
hardware, and perform LAN configuration, specifying IP addresses for each 
non-standby LAN.  After rebooting, use lanscan to ensure that LAN cards are 
configured correctly, and use netstat -i -n to display the LAN configuration on each 
node.

Task4:  Install the OPS Disks and Disk Interfaces
Install the disk adapter cards, using the same I/O slot on each system if possible.  
Then connect the OPS disks to the cables.

Each instance of the Oracle Parallel Server has individual log files.  Therefore, in 
addition to the partitions required for the tablespaces and control files, each 
instance needs a minimum of two partitions for the log files.  All these Oracle files 
must be on disks that can be shared by all nodes of an HP-UX cluster.

Task5:  Install MC/Cluster Manager
Installing MC/Cluster Manager includes updating the software and rebuilding the 
kernel to support high availability cluster operation for OPS.

■ The HP-UX operating system must already be installed on each system in the 
OPS cluster.

■ Make sure the MC/Cluster Manager is running before installing the Oracle 
software.

Additional Infirmation: Complete information for this task is 
found in the Hewlett-Packard manual Configuring OPS Clusters with 
MC/Cluster Manager.

Additional Information: See the Configuring OPS Clusters with 
MC/Cluster Manager guide by Hewlett Packard for  detailed 
descriptions of this task.
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■ Reboot the systems after completing this task.

Task6: Create the Logical Volume Infrastructure for OPS
This task involves the following:

■ creating volume groups

■ building mirrored logical volumes with LVM commands

It is necessary to create the appropriate logical volume infrastructure to support the 
use of shared, mirrored files with OPS.  This is done by issuing Logical Volume 
Manager commands.

After you create volume groups and define physical volumes for use in them, you 
must define mirrored logical volumes for data, logs, and control files.

Tasks Performed as root
This section provides instructions for tasks performed as root for all installations.  
These tasks prepare the HP 9000 Servers for the installation of the Oracle software.

Additional Information: See the Configuring OPS Clusters with 
MC/Cluster Manager guide by Hewlett Packard for detailed 
instructions on installing this software and rebuilding the HP-UX 
kernel.

Attention: With Oracle Parallel Server on HP-UX, the minimum 
size for extents is 4Mb.

Additional Information: See the Configuring OPS Clusters with 
MC/Cluster Manager guide by Hewlett-Packard for detailed 
instructions on these procedures.
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Figure 3–2   OPS preinstallation tasks performed as root

Task 1:  Check for free disk space on all nodes
Be sure you have reviewed the disk space requirements for your installation in the 
“Requirements and Restrictions” chapter.

To determine if enough disk space is available for the Hewlett-Packard Cluster 
Manager/Cluster Manager and Oracle Parallel Server software, issue the following 
command:

Example: $ bdf  

Task 2:  Configure the HP Cluster Manager Software
You can configure HP’s Cluster Manager software with the following HP-UX 
commands or use SAM.

To configure the cluster manager software, you must create a cluster configuration 
file.  The binary file containing cluster configuration data is known as 

Additional Information: These are additional preinstallation tasks 
required for running Oracle Parallel Server on HP 9000 Servers.

Attention: Perform this task on each node in the OPS cluster.
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/etc/cmcluster/cmclconfig.  This file is automatically updated on all nodes in the 
cluster when the configuration is applied to the nodes.

More about configuring the Cluster Manager
You can configure the Cluster Manager with the following HP-UX commands or 
use SAM.

Notes  

cmruncl can only be used when the the cluster is not running (when none of the 
nodes is running the cmcld daemon). 

MC/Cluster Manager cannot guarantee data integrity if you try to start a cluster 
with cmruncl while a subset of the cluster’s nodes are already running a cluster.

cmapplyconf must be executed from the node where the ASCII configuration file 
exists. The cluster lock volume group must be activated on this node before issuing 
the command, so that the lock disk can be initalized. 

Be sure to deactivate this volume group after cmapplyconf is executed.

Attention: Be sure to disable HP’s DLM in the configuration file.

Table 3–1 HP-UX commands for the Cluster Manager

HP-UX Command Function

cmquerycl Get ASCII configuration template

cmcheckconf Verify the cluster configuration.

cmapplyconf Creates binary configuration file and distributes to all nodes in 
the cluster.

cmrunnode Starts an OPS node (starts cmcld). Also starts the Oracle 
instance.

cmhaltnode Stops running a node temporarily. This command also runs the 
OPS halt script which halts the Oracle instance on the node.

cmruncl Manually starts a stopped OPS cluster

cmhaltcl Manually stops an OPS cluster

cmviewcl Let you view the cluster status (up /down)
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The DLM internal lock database parameters are stored in a file known as 
/etc/cmcluster/dlmconfig.  This file is not editable, so you must create an ASCII file 
first, then convert it into binary form.

Task3:  Make the OPS Volumes Shareable
After bringing the cluster up, you must make the entire OPS configuration - 
including all the volume groups you have created - shareable by all nodes in the 
cluster.  This is done with the vgchange command.

Task4:  Match the hardware and software requirements on all nodes
Be sure you have reviewed the hardware and software requirements for the Oracle 
Parallel Server as well as other Oracle products for your installation as indicated in 
the Installation Guide.

The oracle owner must be able to log into all nodes in the OPS cluster without a 
password.  This user equivalence gives the oracle owner write permissions on 
remote directories, and permits the Installer to remote copy Oracle products. 

Task5:  Set up user equivalence on all OPS nodes
To set up user equivalence, the system administrator must edit the /etc/hosts.equiv 
file, or the DBA must edit the oracle owner’s local .rhosts file to include entries for 
the other nodes in the OPS cluster.

Additional Information: See the Configuring OPS Clusters with 
MC/Cluster Manager guide by Hewlett Packard for detailed 
instructions.

Additional Information: See the Configuring OPS Clusters with 
MC/Cluster Manager guide by Hewlett Packard for detailed 
instructions.

Note: If user equivalence is not set up, the Installer will not be 
able to rcp to the remote directories.
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Verifying user equivalence
To verify user equivalence on OPS nodes, perform a rlogin to each node in the 
cluster.  If you are prompted for a password, user equivalence is not set up and the 
Installer will not be able to rcp to the remote directories.

Task6:  Determine the number of shared raw logical volumes

Oracle Parallel Server uses shared raw logical volumes that are accessed by each 
SPU in the OPS cluster.  This configuration uses disk drives that are physically 
connected to each SPU’s, and the OPS database files (data, log, and control files) are 
configured as shared raw logical volumes 

For an OPS cluster, you must create a minimum of 17 shared raw logical volumes 
according to the following guidelines:

■ three for your control files (3)

■ three for each instance’s log files  (6)

■ one for each of the following data files:  (5) 

– system

– rollback

– temp

– users

– tools

■ at least three for data files you may wish to have (3)

Here is a template for naming these shared raw logical volumes.

Shared raw logical volumes naming for control files  

/dev/vg_ops/r<sid>ctl11.ctl 
/dev/vg_ops/r<sid>ctl12.ctl
/dev/vg_ops/r<sid>ctl13.ctl  

Note: You must be logged in as the oracle owner to verify user 
equivalence.

Attention: Do this task for each HP 9000 Server in the OPS cluster.
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Shared raw logical volumes naming for redo log files on node 1  

/dev/vg_ops/r<sid>1log1.log 
/dev/vg_ops/r<sid>1log2.log 
/dev/vg_ops/r<sid>1log3.log 

Shared raw logical volumes naming for redo log files on node 2  

/dev/vg_ops/r<sid>2log1.log 
/dev/vg_ops/r<sid>2log2.log 
/dev/vg_ops/r<sid>2log3.log 

Shared raw logical volumes naming for data files  

/dev/vg_ops/r<sid>data1.dbf 
/dev/vg_ops/r<sid>data2.dbf 
/dev/vg_ops/r<sid>data3.dbf 
/dev/vg_ops/rsystem.dbf 
/dev/vg_ops/rrollback.dbf 
/dev/vg_ops/rtemp.dbf 
/dev/vg_ops/rtools.dbf 
/dev/vg_ops/rusers.dbf
 

Task 7: Link Oracle data directories to shared raw logical volumes
Oracle Parallel Server uses disk drives that are physically connected to each  SPU’s.  
The OPS database files (data, log, and control files) reside on these disk drives that 
are configured as shared raw logical volumes.

Warning: Do not use the HP-UX file system for Oracle Parallel 
Server data.  All files associated with an Oracle Parallel Server 
database must reside on shared raw logical volumes so that they 
can be accessed by all nodes in the cluster.  Although each instance 
has its own log files, all instances must have access to all log files at 
instance recovery time.  Control and data files are shared by all 
instances.
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In this step, the dba creates the soft links between the database files (data, log, and 
control files) and the shared raw logical volumes.

For a two-node OPS cluster, you must create a minimum of 17 shared raw logical 
volumes according to the guidelines outlined above.  Examples are provided below.

Linking control files  

$ ln -s /dev/vg_ops/ropsctl1.ctl /u01/oradata/dbs/ctrl01_1.ctl
$ ln -s /dev/vg_ops/ropsctl2.ctl /u01/oradata/dbs/ctrl01_2.ctl
$ ln -s /dev/vg_ops/ropsctl3.ctl /u01/oradata/dbs/ctrl01_3.ctl

Linking log files  

$ ln -s /dev/vg_ops/rops1log1.log /u01/oradata/dbs/redo1_1.ctl
$ ln -s /dev/vg_ops/rops1log2.log /u01/oradata/dbs/redo1_2.ctl
$ ln -s /dev/vg_ops/rops1log3.log /u01/oradata/dbs/redo1_3.ctl

$ ln -s /dev/vg_ops/rops2log1.log /u01/oradata/dbs/redo2_1.ctl
$ ln -s /dev/vg_ops/rops2log2.log /u01/oradata/dbs/redo2_2.ctl
$ ln -s /dev/vg_ops/rops2log3.log /u01/oradata/dbs/redo2_3.ctl

Linking database files  

$ ln -s /dev/vg_ops/rsystem.dbf /u01/oradata/dbs/sys.dbf
$ ln -s /dev/vg_ops/rrollback.dbf /u01/oradata/dbs/rbk.dbf
$ ln -s /dev/vg_ops/rtemp.dbf /u01/oradata/dbs/tmp.dbf
$ ln -s /dev/vg_ops/rusers.dbf /u01/oradata/dbs/usr.dbf
$ ln -s /dev/vg_ops/rtools.dbf /u01/oradata/dbs/tools.dbf
$ ln -s /dev/vg_ops/ropsdata1.dbf /u01/oradata/dbs/data1.dbf
$ ln -s /dev/vg_ops/ropsdata2.dbf /u01/oradata/dbs/data2.dbf
$ ln -s /dev/vg_ops/ropsdata3.dbf /u01/oradata/dbs/data3.dbf

Suggestion: Use your entries on the Shared Logical Volume 
Planning Worksheet in Chapter 2 of the Configuring OPS Clusters 
with MC/Cluster Manager Guide by Hewlett-Packard as links to the 
data directories.

Note: The linking is performed as the oracle owner.
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Tasks Performed as oracle owner
This section provides instructions for tasks performed as the oracle  owner for all 
installations.

Figure 3–3   Tasks Performed as oracle owner

Task1:  Prepare for relinking on all nodes  
The “Relinking” section in the “Overview” chapter explains why you might choose 
to relink.

Step 1. Include the following in the PATH environment variable:
■ Hewlett-Packard C compiler

■ the following utilities:

– make

– ar, the library manipulation utility

Step 2. Make the /tmp or /var/tmp writable by oracle owner.
If you designate a different temporary directory by setting the TMPDIR 
environment variable, this directory must be writable by the oracle owner. 

Step 3. Perform Steps 1 and 2 described above on each node in the OPS cluster.
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4
Installing OPS on HP 9000 Servers

This chapter presents additional information on the installation of the Oracle 
Parallel Server and related products on HP 9000 Servers.

■ Testing the HP cluster configuration

■ Oracle Parallel Server Installation Options

Testing the HP cluster configuration
Before installing OPS, you should test that the HP cluster configuration is active 
and ready for the OPS installation.

# cmviewcl
CLUSTER      STATUS        
ora13        up            
 
NODE         STATUS       STATE        DLM_STATE    
orahp1       up           running      running       
orahp3       up           running      running 

Oracle Parallel Server Installation Options
You will need to install Oracle Parallel Server software on each node of a cluster in 
a Parallel Server environment.

You can use one of the following strategies to install Oracle Parallel Server on 
multiple nodes of a cluster.

Note: You need root privileges to run the cmviewcl command.
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■ Install on all nodes in one session

■ Install on the master node first, then on remote nodes

Use the instructions in the "Installation Tasks" chapter of the Oracle Server 
Installation Guide for HP 9000 Servers and Workstations to start up the Installer and 
respond to initial prompts.

After you provide the information to the initial Installer prompts, the Install Actions 
screen is displayed.

For a standard first-time installation:

■ select the ”Installation Activity Choice” menu

■ select the ”Install, Upgrade, or De-Install Software” option

■ select the ”Installation Options” menu

Warning: Make sure you have completed the following 
tasks before using orainst to install Oracle Parallel 
Server.

– created your shared logical volumes

– made the shared logical volumes 
shareable

– verified that the MC/Cluster Manager is 
running

– edited the .rhosts file of the oracle user to 
allow rcp to work properly between 
nodes

– made sure that the $ORACLE_HOME 
paths are the same on each OPS node, 
and that the oracle user has read-write 
permissions to them
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■ select the ”Install New Product” option

This action installs product software for the selected products.

Installing All Nodes in One Session
Your first option is to install Oracle Parallel Server and Oracle products on multiple 
nodes in one Installer session.  

Attention: To create database objects and build a database during 
Parallel Server installation, you need to choose ”Yes” when asked 
the question: ”Do you want to create DB objects also?” from the 
”DB Objects” screen. 

If you choose ”No”, then the files needed to build and startup the 
database will NOT be copied to $ORACLE_HOME. 

Suggestion: Oracle Corporation recommends that your 
installation be carried out in two steps: 

■ From the file server, select ”building permanent 
staging area” to read in the distribution from the CD.

– If you have enough disk space, select all the 
available products on the distribution medium to 
read into the permanent staging area.

– If you selected a subset of the available products on 
the distribution medium to be read into the 
permanent staging area, note their product names, 
and install only these products during the ”Install 
New Products” session.

– If you want to install products that are not in the 
permanent staging area, you must first place these 
products into the permanent stage area by using 
the ”building permanent staging area” option of 
the Installer.

■ From one of the OPS nodes, complete the 
installation by choosing ”Install New Products” or 
other desired option.
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■ select the ”Installation Activity Choice” menu

■ select the ”Install, Upgrade, or De-Install Software” option

■ select the ”Installation Options” menu

■ select the ”Install New Product” option

This method allows you to install and create multiple Oracle instances that access 
the same database.  

Figure 4–1   Installing Parallel Server on All Nodes

Select (Yes) in response to the above prompt.  The Installer then prompts you for 
the other nodes on which Oracle software is to be installed, as well as for the 
$ORACLE_HOME directory path for these other nodes.
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Figure 4–2   Enter Remote Node Names

Since Oracle Parallel Server on an HP-UX cluster currently supports only a 
two-node cluster:

■ enter the values for the second node as <remote node name>:<ORACLE_
HOME on remote node> field on the first ”List of Nodes” dialog box, then 
select OK

■ leave the <remote node name>:<ORACLE_HOME on remote node> field 
empty on the second ”List of Nodes” dialog box, then select OK

The Installer then performs the following steps:

■ installs all the products on the first node

■ copies all the selected products to the other nodes

■ verifies that the installation was successful by bringing up the newly created 
database in parallel mode
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The Installer prompts you for the names and locations of the log files for the other 
instances.

Installing the Initial Node First
Another option is to install an instance of Oracle Parallel Server on one node first 
and perform installation actions on the other nodes in a subsequent Installer 
session.

To install Oracle products on other nodes at any time after your initial installation, 
select the ”Install Oracle8 on Cluster” option from the Installation Options screen.  
Note that when this method of installation is used, the Installer will not 
automatically verify that the database can be brought up in parallel mode once the 
installation is complete, as is done at the conclusion of the multiple nodes at once 
option.  

OPS and the HP MC/Cluster Manager
In addition to the installation of the Parallel Server database on remote nodes, the 
Installer will also prompt you for a list of nodes in the cluster on which the user 
wishes to run the MC/Cluster Manager.  Note that in order for the Oracle Parallel 
Server to start up, the Cluster Manager must also be running on the node.  

Note: Remember that all instances of a Parallel Server database 
share control files and database files.  Only the log files are 
allocated on a per-instance basis.  All control files and database files 
must be located on shared raw logical volumes or an NFS-mounted 
UNIX file system.  This is necessary for recovery purposes.

Note: An Oracle instance has to be successfully installed on the 
primary node before you can install another Oracle instance on the 
secondary node.  Make sure you have already installed an Oracle 
instance on the primary node first.  Also, make sure you have 
created the mount point directory on the remote node.
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5
OPS Postinstallation Tasks

The tasks covered in this chapter are:

■ Tasks Performed as root

■ Tasks Performed as oracle owner

At the end of a successful installation, you should receive a prompt confirming that 
all requested actions have been performed. Oracle Corporation recommends you 
check your log file for any possible errors which might have occurred during the 
installation.

Attention: The tasks described in this section should be 
performed only after you have successfully completed installing 
the Oracle Parallel Server.
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Tasks Performed as root
This section provides instructions for tasks performed as root for all installations.

Figure 5–1 OPS Postinstallation Tasks Performed as root

Task 1: Create OPS Startup and Shutdown Scripts
Scripts automate the startup and shutdown of OPS instances whenever a node joins 
or leaves the cluster.

Scripts perform three tasks:

■ activate and deactivate the shared volume group

■ startup and shutdown the Oracle instances

■ startup and shutdown Oracle applications

When the Cluster Manager starts up, the script starts OPS and any application 
programs that access the database. When the node leaves the cluster, the script 
shuts down the applications and the OPS instance.

Attention: You can find a template with instructions for these 
scripts in /opt/dlm/newconfig/runhalt.sh.

Attention: See the Configuring OPS Clusters with MC/LockManager 
guide by Hewlett Packard for detailed instructions on creating 
these scripts.
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Tasks Performed as oracle owner
This section provides instructions for tasks performed as oracle owner for all 
installations. The following checklist summarizes these tasks.

Figure 5–2 OPS Postinstallation Tasks Performed as oracle Owner

Task 1: Start Up Oracle Instances to Verify the Software Configuration
After configuring the Cluster Manager (CM), you must start up the cluster to verify 
its proper operation.

Use the ps –ef command to display a list of currently running processes. Verify that 
the following daemon processes are running:

■ cmcld (CM daemon)

■ cmlvmd (SLVM daemon)

Task 2: Start OPS Group Membership Services
The OPS Group Membership Services (GMS) is automatically started by the Cluster 
Manager with the cmruncl command.

Troubleshooting GMS
If GMS fails to start, there are a few basics to check.

■ Make sure ogms is in the $ORACLE_HOME/bin directory and that it has the 
proper permissions for execution.

Additional Information: See the Configuring OPS Clusters with 
MC/LockManager guide by Hewlett Packard for detailed 
instructions.
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■ Make sure the /tmp/.ogms directory exists and that you have read and write 
permissions to it.

■ If the startup problems persists, try halting the cluster and restarting it.

Task 3: Tune Initialization Parameter Files
Oracle initialization parameters determine the character of an Oracle instance and 
its connection to an Oracle database.

Initialization Parameters for OPS
Initialization parameters are used by an Oracle instance in an OPS cluster to set 
system characteristics. The setting for some initialization parameters in an OPS 
cluster will differ from those found in a single Oracle instance, and some settings 
must be identical for all instances.

Here is a list of the recommended setting for specific init.ora parameters in an OPS 
cluster.

Parameter Description

ROLLBACK_SEGMENTS Specify to locate private rollback segments in 
different tablespaces or datafiles to avoid contention 
among instances.

THREAD Specify to avoid having instances acquire different 
thread numbers during startups and shutdowns; the 
thread number is used when assigning redo log file 
groups to specific instances; assign the same number 
to INSTANCE_NUMBER to avoid confusion.

INSTANCE_NUMBER Specify in the parameter file, rather than automatic 
assignment at startup, to assign free space to 
instances using the INSTANCE option of the 
ALLOCATE EXTENT clause in the ALTER TABLE 
or ALTER CLUSTER command; if one instance uses 
this parameter, all instances must use it; this number 
is only used for assigning freelist groups; assign the 
same number to THREAD to avoid confusion.

IFILE Specify to include a file that contains common 
parameter values in an individual parameter file of 
an instance; the parameters that must be identical 
for all instances should be included in the common 
parameter file. 
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The following initialization parameters must be identical for all instances in an 
Oracle Parallel Server installation.

Parameters with identical values should be set with a common parameter file that is 
inserted in the parameter file for each instance with the IFILE parameter.

The values of these parameters are written to the control file when the first instance 
of a Parallel Server starts. Check the alert.log of an instance to determine whether it 
was the first instance started.

If the parameter file for a subsequent instance contains a parameter that must be 
identical for all instances, its value must be identical to the value that is already 
established for the server in the control file. If not, the instance cannot mount the 
database.

Parameters with the GC_ (Global Constant) prefix are relevant only to the Parallel 
Server.

PARALLEL_SERVER Must be set to TRUE to mount the database in 
shared mode.

DB_NAME Specify the database name; otherwise you will have 
to identify the database every time you start an 
instance.

PROCESSES Set to a value large enough to allow for all background 
and user processes for an instance; the value should 
include up to 5 for the standard background processes 
plus 1 for the logon; add 1 for the Lock Process (LCK0). A 
value of 20 would permit 14 or 15 concurrent users.

Parameters with 
Identical Values Description

CONTROL_FILES Multiple files on different devices

DB_BLOCK_SIZE HP–UX default

DB_FILES HP–UX default; reduce if SGA space is needed

DB_NAME Match name in CREATE DATABASE statement

DML_LOCKS Data locks; all positive values or all equal to 0

GC_FILES_TO_LOCKS Map file blocks to PCM locks

Parameter Description
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GC_LCK_PROCS 1 (default) lock process is usually sufficient.

GC_ROLLBACK_
LOCKS

20 (default) locks are usually sufficient for each segment.

LOG_FILES Match MAXLOGFILES of CREATE DATABASE

LICENSE_MAX_
SESSSIONS

0 indicates that concurrent usage (sessions) is not 
enforced; non–zero values set the maximum numbers of 
concurrent user sessions; LICENSE_MAX_SESSIONS or 
LICENSE_MAX_USERS (or both) must be set to 0.

LICENSE_MAX_USERS 0 indicates that the number of users is not limited; 
non–zero values specify the maximum number of users 
that can be created in the database; LICENSE_MAX_
SESSIONS or LICENSE_MAX_USERS (or both) must be 
set to 0.

LICENSE_SESSIONS_
WARNING

0 disables warning display when approaching the value 
of LICENSE_MAX_SESSIONS.

ROW_LOCKING ALWAYS (default) means that row locks are only 
acquired when a table is updated.

SERIALIZABLE TRUE forces table–level read locks providing 
consistency but stopping concurrent updates.

SINGLE_PROCESS Must be FALSE (default)

Parameters with 
Identical Values Description
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6
Oracle Parallel Server Administration

This chapter describes HP–UX-specific aspects of Oracle Parallel Server system 
administration and tuning.

The topics covered in this chapter are:

■ Running Oracle Parallel Server in a Networked Configuration

■ Configuring Disk I/O for Better Performance

■ Asynchronous I/O and Multiple Database Writers

■ Shared Raw Logical Volumes and OPS

■ Resource Limits and Disk Quotas

Additional Information: This information complements other, 
more general discussions of tuning and system administration in 
the Oracle8 Reference Addendum for HP 9000 Servers and Workstations.

A detailed description of how to administer the MC/LockManager is 
in the Configuring OPS Clusters with MC/LockManager guide by 
Hewlett Packard.
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Running Oracle Parallel Server in a Networked Configuration
To run Oracle Parallel Server in a networked configuration, you can access 
executables via a network file server (NFS). However, you must access the remote 
database using Net8 because the default two-task driver uses Mach Ports, which 
cannot span CPU boundaries in the current version of the driver.

Restrictions on using NFS
Do not mount your Oracle database files remotely over a network file server (NFS). 
NFS does not support synchronous write capabilities, and thus does not provide 
facilities to guarantee data integrity over a file network.

NFS is not appropriate because it involves a database spanning remote disks. When 
you perform an update across a network you have no confirmation that the remote 
update actually occurred. In addition, such a setup is extremely overhead-intensive. 
When the detached processes run on a machine other than the one where the files 
are located, the processes must constantly read and write large amounts of data 
across the network to access each database block needed and to write to log files. 
This places a very heavy load on the network. Contrast this to a system in which the 
detached processes run on the system where the files are located, and the user logs 
in over Net8. Here, only the SQL statements and data returned from them must 
pass over the network. By comparison, this is a very small amount of network 
overhead.

An additional problem can arise when the detached processes run on a machine 
other than the one where the files are located. Users on the system containing the 
files may not realize that the database is up, since no processes are running on their 
machine. They could attempt to bring up the database on their machine, causing 
problems with each instance that is up as well as possible database corruption.

Using Net8
To run Oracle Parallel Server in a networked configuration, you can access 
executables via a network file server (NFS). However, you must access the remote 
database using Net8 because the default two-task driver uses pipes, and pipes 
cannot span CPU boundaries.

Note: You must use Net8 to access a database from different 
machines.
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Process Structure
In a networked configuration using TCP/IP, the Oracle executables exist on a server 
machine where they are accessed by client machines. The application itself resides 
in the server’s file system; the application process resides on the diskless system.

Configuring Disk I/O for Better Performance
The following sections describe the options available on HP–UX for configuring 
disk I/O for better performance. These topics include:

■ Asynchronous I/O and Multiple Database Writers

■ Shared Raw Logical Volumes and OPS

■ Backing up Shared Raw Logical Volumes

Asynchronous I/O and Multiple Database Writers

Asynchronous I/O (AIO) is a standard HP–UX feature. HP–UX AIO allows Oracle 
Parallel Server to write to multiple disks simultaneously, thus increasing disk 
throughput. With HP–UX AIO, multiple database writes are sent to multiple disk 
drives without waiting for the previous writes to finish. For example, with 10 disk 
drives, 10 asynchronous writes can take place in the same amount of time as a 
single synchronous write.

Since Oracle Parallel Server supports HP–UX AIO, having multiple database 
writers is usually not necessary. In other words, when HP–UX AIO is used, Oracle 
Parallel Server can write to many disks simultaneously using only one database 
writer process.

Note: The server in this instance might be a HP 9000 Server; the 
diskless system might be a HP Envisex X terminal.

Note: See ”Using Asynchronous I/O on the HP 9000” in Chapter 
2 of the Addendum for a detailed description on how to create this 
utility on the HP 9000.
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Shared Raw Logical Volumes and OPS
Oracle Parallel Server uses disk drives that are physically connected to all nodes. 
The OPS database files (data, log, and control files) are located on the disk drives 
that have been configured as shared raw logical volumes.

Basic Step
Figure 1–1 in this Addendum shows the relationship between Oracle databases, the 
Distributed Lock Manager software, and the shared raw logical volumes. For 
complete information on Parallel Server architecture and administration, see the 
Oracle8 Parallel Server Administrator’s Guide.

Each OPS node can access the data directly on the shared raw logical volumes, 
rather than requesting some other node to read the data and then send it across the 
network. All files associated with the Oracle Parallel Server should be placed on 
these shared raw logical volumes.

The OPS shared raw logical volumes are located on raw devices. A character device 
driver accesses the raw device through the special files in the /dev directory. See 
mknod and other information about raw devices in your operating system 
documentation.

The files located on raw logical volumes are not buffered by the HP–UX kernel; data 
is transferred directly between the user’s buffers and those disk devices which have 
been configured as shared raw logical volumes.

Using Shared Raw Logical Volumes

Database files can be spread across multiple disks yet comprise one logical volume. 
The HP–UX Shared Logical Volume Manager (SLVM) enables each node in an OPS 
cluster to access the logical volume as though each volume resided on only one 
disk. The shared raw logical volume is not restricted to one physical drive, but can 
span several physical drives.

Configuration planning
With shared raw logical volumes, you can create logical disks based on raw 
partition availability, since logical disks can span multiple disk drives. The disk 

Attention: The raw logical volumes should be created shared. 
Please refer to your HP documentation for more information.
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drives do not have to be re-formatted in order to obtain appropriate logical disk 
sizes.

Determine number of shared raw logical volumes
As part of the installation planning process, you must create a minimum of 17 raw 
disk partitions according to the following guidelines:

– three for your control files

– three for each instance’s log files

– one for each of the following data files: system, rollback, temp, users, tools

– minimum of three for your data files

Disk mirroring and online disk replacement
The Mirror Disk/UX utility lets you map a shared raw logical volume to different 
physical devices. Mirroring provides you with the means to recover from the loss of 
one copy of your data. If one copy of a mirror fails, dynamic re-synchronization is 
possible.

Shared raw logical volumes can be mirrored singly or doubly. Mirroring to another 
device (located on a different I/O bus) provides high availability.

Backing up Shared Raw Logical Volumes
Backing up shared raw logical volumes can be handled in either of two ways:

■ Copy the shared raw logical volume to a HP–UX file and allow the normal 
backup procedures to copy it.

■ Copy the shared raw logical volumes directly to tape

Attention: The Mirror Disk/UX utility is required for OPS 
running on HP 9000 systems. This utility should be installed on 
each node in an OPS cluster.

Additional Information: For more information on creating shared 
raw logical volumes, see the Hewlett–Packard manuals How 
HP–UX Works: Concepts for the System Administrator and Configuring 
OPS Clusters with MC/LockManager.
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Copying to a HP–UX File:
One backup technique is to copy the shared raw logical volume to a HP–UX file and 
allow the normal backup procedures to copy it. You must still use dd to copy from 
the shared raw logical volume.

Caution is required because some HP–UX backup programs ignore large files; you 
must verify that the HP–UX file is indeed backed up.

Copying to Tape Device:
You can copy the shared raw logical volume directly to the tape device as in the 
example which follows:

$ dd if=/dev/vg_opr/rsystem.dbf of=/dev/rmt/0m
This gives one block per tape record and assumes that the database uses the entire 
disk section.

A more typical usage would be:

$ dd if=/dev/vg_opr/rsystem.dbf of=/dev/rmt/0m bs=10b
count=10000

Use dbfsize /dev/vg_opr/rsystem.dbf to determine the number of ORACLE blocks 
in the database file. Add one ORACLE block to that number for the database header 
block.

The dd command will typically run faster with a larger block size (bs=20K or 
bs=32K). Block sizes larger than 20K are discouraged when copying to tape because 
the records get very long and are less reliable.

The dd command will not handle multiple tapes, so if the section size exceeds one 
tape, you must use multiple dd commands, as in:

$ dd if=/dev/vg_opr/rsystem.dbf of=/dev/rmt/0m bs=10b
count=10000

Change tapes, then enter:

$ dd if=/dev/vg_opr/rsystem.dbf skip=10000 of=/dev/rmt/0m
bs=10b count=10000

Blocking at 20 blocks per record, you can generally fit approximately 50000 blocks 
on a standard 2400 foot tape (at 1600 BPI).

For the sake of speed, the block size should be a multiple (or factor) of the number 
of blocks per track. Thus, for a device with 32 blocks per track, a block size of 16 
would probably be optimal.
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Tuning the HP–UX Buffer Cache Size
To utilize shared raw logical volumes fully, you must adjust the size of the Oracle 
buffer cache and, if memory is limited, adjust the HP–UX buffer cache.

The HP–UX buffer cache is provided by the operating system and is used to hold 
blocks of file system data, in memory, which are being transferred from memory to 
disk or vice versa.

This is a configuarable parameter on most HP–UX systems (NNBUF).

When moving to shared raw logical volumes, you no longer need a large HP–UX 
buffer cache for the database buffers. To offset this, you must increase the size of the 
Oracle buffer cache. If the amount of memory on the system is limited, you should 
make a corresponding decrease in the HP–UX buffer cache size.

Determining Cache Hit Ratio
A “cache hit ratio” tells you what percentage of the time a block is found in the 
cache and disk I/O is unnecessary. This ratio is determined by the formula:

(# logical reads - # physical reads) / # logical reads

Here, the number of logical reads is the sum of CONSISTENT_GETS plus DB_
BLOCK_GETS.

The Oracle cache hit ratio is determined from the SQL*DBA monitor and statistics 
displays. (It can also be determined from the user display for individual processes.)

Helpful HP–UX commands are:

By running a typical application mix of HP–UX programs and Oracle queries, you 
can study the sar information to determine which buffer caches should be increased 
or decreased. See your system administrator’s guide for a complete description of 
the sar(1) utility.

sar –b reports the HP–UX buffer cache activity

sar –w reports the HP–UX swapping activity

sar –u reports CPU utilization

sar –r reports memory utilization

sar –p reports the HP–UX paging activity
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Adjusting cache size
Here are the general rules for adjusting cache size:

■ Increase Oracle cache size as long as the cache hit ratio goes up.

■ Increase HP–UX cache size.

■ Decrease cache sizes if the swapping/paging activity becomes high.

Resource Limits and Disk Quotas
Resource limits under HP–UX are inherited from the parent process. (See 
getrlimit(2) in the operating system documentation.) This means the Oracle Parallel 
Server shadow process that executes on behalf of any user process will be 
constrained by these limits. As shipped, HP–UX default resource limits are 
sufficiently high so as not to impede the running of any Oracle Parallel Server 
shadow or background process. However, if these limits are administratively 
lowered, the ability of users to make full use of the Oracle Parallel Server system 
could be impaired. This issue should be discussed with your HP–UX system 
manager.

Disk quotas established for the Oracle dba user ID can also hinder the operation of 
the Oracle Parallel Server system. Any such quotas should be established only after 
discussion between the Oracle DBA and the HP–UX system manager.



                                                                   Index-1

Index
A
asynchronous I/O, 2-6, 2-7

C
cluster, 1-3

testing configuration, 4-1

D
database instance

Parallel Server recommendations, 1-13
distributed lock manager, 1-3

E
environment variables

TMPDIR, 3-11

F
file names

length restrictions, 2-6

H
HP utility

asynchronous I/O, 2-7

I
Install Actions screen

Installer, 4-2
Installer

Install Actions screen, 4-2
instances

Parallel Server recommendations, 1-13

L
lock manager

distributed, 1-3

N
node, 1-3

O
Oracle instance

Parallel Server recommendations, 1-13
Oracle Parallel Server

file permissions, 1-7
installation

all nodes, 1-15
initial node, 1-19

naming, 1-13
product names & prompts, 1-18

oracle software owner
definition, 1-7, 1-8, 1-9

oracle user
Parallel Server requirements, 1-7

ORACLE_SID environment variable
Parallel Server recommendations, 1-13

P
Parallel Server



Index-2                                                                     

naming databases, 1-14
naming instances, 1-13
shared raw logical volume requirements, 3-8
terminology, 1-3

preface
PT PrefaceTitle, xi

PT PrefaceTitle, xi

R
raw devices, 3-8, 3-9
requirements

for ORACLE
controller, 2-2
CPU, 2-1
memory, 2-1
tape device, 2-1
terminal, 2-2
Toolkit/Motif Applications, 2-2

for Oracle
HP C compiler, 2-2
operating system, 2-2

resilvering
defined, 1-6

S
shared memory

discussion, 2-5
shared raw logical volumes

requirements for Parallel Server, 3-8

T
terminology

Parallel Server, 1-3
TMPDIR environment variable

and relinking, 3-11

U
user equivalence, 1-7, 3-7


	Contents
	Send Us Your Comments
	How to Use this Guide
	1 1 Overview of the OPS Installation
	Components of the Oracle Parallel Server
	Basic Setup
	Terminology
	Cluster Manager
	Distributed Lock Manager
	Oracle Parallel Server Software
	Oracle Parallel Server Processes and Memory Structures
	Database Files
	Group Membership Services
	Resilvering
	Tools Software and Processes
	Tools Objects

	The oracle owner
	Oracle owner properties
	User equivalence on OPS nodes

	Oracle Net8 Connectivity Issues
	Oracle Net8 Configuration

	Planning Your Database
	Purpose of Database
	Size of Database
	Physical Layout of Database
	Logical Layout of Database
	File Locations
	Block device files created with HP-UX
	init.ora Parameters
	init.ora parameters for OPS

	Database Naming Recommendations
	Backup Strategy
	Other Applications

	Installing OPS
	Install On All Nodes in One Session Option
	File size

	Install Initial Node First Option
	Relinking
	Requirements
	When you must relink
	Error messages during relinking



	2 2 Requirements for OPS Installation
	System Requirements
	Hardware Requirements
	Software Requirements
	Software components on each node


	Disk Space and Memory Requirements
	HP-UX specific issues
	MC/LockManager
	Mirrored Disks
	Resilvering
	Relinking Notes
	Node Support
	Shared Logical Volume Files
	Shared Memory
	Filenames
	Enable long-filenames

	Using Asynchronous I/O on HP 9000 Servers
	Step1. Execute SAM as the root user.
	Step2. Enter the Kernel Configuration area from the SAM main menu.
	Step3. Enter the Drivers area.
	Step4. Configure the async disk driver and regenerate a new HP-UX kernel from SAM.
	Step5. Modify the init.ora file.
	Step6. Reboot the system.
	Step7. Login as root and create the device file /dev/async with the major number 101, if it is no...
	Step8. Give the device file the UNIX owner and permissions consistent with those chosen for your ...


	HP-UX Specific Restrictions
	Mixed work-sized systems and OPS
	Kernel Configuration
	Relinking with HP-UX
	Example for Bourne or Korn Shell Users
	Example for C Shell Users



	3 3 Preinstallation for OPS
	Tasks to Prepare the HP 9000 Servers for OPS
	Task1: Complete the Hardware and Software Planning Worksheets
	Task2: Install the HP 9000 Server Hardware
	Task3: Install the LAN Hardware
	Task4: Install the OPS Disks and Disk Interfaces
	Task5: Install MC/Cluster Manager
	Task6: Create the Logical Volume Infrastructure for OPS

	Tasks Performed as root
	Task 1: Check for free disk space on all nodes
	Task 2: Configure the HP Cluster Manager Software
	More about configuring the Cluster Manager

	Task3: Make the OPS Volumes Shareable
	Task4: Match the hardware and software requirements on all nodes
	Task5: Set up user equivalence on all OPS nodes
	Verifying user equivalence

	Task6: Determine the number of shared raw logical volumes
	Task 7: Link Oracle data directories to shared raw logical volumes

	Tasks Performed as oracle owner
	Task1: Prepare for relinking on all nodes
	Step 1. Include the following in the PATH environment variable:
	Step 2. Make the /tmp or /var/tmp writable by oracle owner.
	Step 3. Perform Steps 1 and 2 described above on each node in the OPS cluster.



	4 Installing OPS on HP 9000 Servers
	Testing the HP cluster configuration
	Oracle Parallel Server Installation Options
	Installing All Nodes in One Session
	Installing the Initial Node First
	OPS and the HP MC/Cluster Manager


	5 5 OPS Postinstallation Tasks
	Tasks Performed as root
	Task 1: Create OPS Startup and Shutdown Scripts

	Tasks Performed as oracle owner
	Task 1: Start Up Oracle Instances to Verify the Software Configuration
	Task 2: Start OPS Group Membership Services
	Troubleshooting GMS

	Task 3: Tune Initialization Parameter Files
	Initialization Parameters for OPS



	6 6 Oracle Parallel Server Administration
	Running Oracle Parallel Server in a Networked Configuration
	Restrictions on using NFS
	Using Net8
	Process Structure

	Configuring Disk I/O for Better Performance
	Asynchronous I/O and Multiple Database Writers
	Shared Raw Logical Volumes and OPS
	Basic Step
	Using Shared Raw Logical Volumes
	Configuration planning
	Determine number of shared raw logical volumes
	Disk mirroring and online disk replacement

	Backing up Shared Raw Logical Volumes
	Copying to a HP–UX File:
	Copying to Tape Device:

	Tuning the HP–UX Buffer Cache Size
	Determining Cache Hit Ratio
	Adjusting cache size


	Resource Limits and Disk Quotas

	Index

