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About This Guide

Introduction

The CTOS System Administration Guide contains information about the
CTOS® operating system and its associated utilities, called Standard
Software. This edition of the CTOS Systemm Administration Guide is
relative to CTOS 13.4, CTOSII 3.4.4, CTOSIII 1.1, CTOS/XE 3.4.100,

Standard Software 12.3, Video Access Method 4.2, and the System Build
Utilities 1.1/3 4.

What This Guide Covers

This guide describes the tasks performed by system administrators and
provides detailed procedures for performing those tasks in a CTOS-based
cluster. It also provides an overview of workstation and shared resource
processor (SRP™) hardware and software components and introduces
the software tools available to system administrators. In addition, it
describes troubleshooting techniques for both workstations and SRPs.

This guide does not address specific hardware issues, such as the
installation of workstations, SRPs, or cluster cabling. See the appro-
priate installation guides for information about your hardware products.
Installation of cluster hardware is described in the CTOS Cluster and
Network Hardware Installation Guide.

See the CTOS System Software Installation Guide for information about
installing the operating system and Standard Software. See the
Software Release Announcements for hardware requirements and
information about software compatibility.
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Who Should Use This Guide

This manual is for system administrators who are responsible for setting
up and maintaining CTOS-based clusters. You may be an experienced
full-time system administrator, or you may administer a cluster in
addition to other job duties. In either case, this manual is written with
the following assumptions about your skills and knowledge:

*  You are familiar with basic workstation operations, such as signing
on and using the Executive.

*  You understand file system concepts, such as volumes, directories,
and /Sys.

If you need to learn about basic workstation operations or the file sys-
tem, see the CTOS Executive User’s Guide before you continue with this
manual.

How This Guide Is Organized

XXV

The CTOS System Administration Guide is organized as follows:
Section 1. If You Are New to System Administration

This section provides an overview of administrative tasks for those who
are new to system administration.

Section 2. Understanding Hardware
This section presents an overview of workstation and SRP hardware.
Section 3. Understanding System Software

This section presents an overview of the operating systems and Standard
Software utilities.

Section 4. Using Administrative Tools

This section describes the software commands and applications you use
for system administration.

Section 5. Bootstrapping

This section describes the bootstrap and system initialization sequences
of workstations and SRPs.
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Section 6. Implementing System Security

This section describes how to password-protect your system and prevent
unauthorized persons from using it.

Section 7. Customizing User Environments

This section describes how to define the commands and applications
available to users.

Section 8. Installing Applications

This section describes some of the most commonly used software
applications and provides general information about installing them.

Section 9. Installing System Services

This section describes how to install loadable system services, which

supplement the operating system by providing access to additional
resources, such as tape drives, modems, and printers.

Section 10. Accessing Data Throughout the Cluster

This section describes how to install and use the Cluster File Access
facility, which allows files to be shared among client workstations.

Section 11. Adding Hard Disks

This section describes how to format disks for use on workstations and
SRPs.

Section 12. Using Tape and CD-ROM Drives

This section describes the media and system services required to use

quarter-inch cartridge (QIC), digital data storage (DDS), half-inch tape,
and CD-ROM drives.

Section 13. Backing Up and Restoring Data

This section describes how to back up and restore disks to and from tape
archive media.

Section 14. Using a File System Cache

This section describes how to configure a file system cache, which
increases file access speed.
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Section 15. Optimizing System Performance

This section describes how to improve system performance by making
optimal use of memory, disk space, and other system resources.

Section 16. Configuring Operating Systems

This section describes how to configure workstation and SRP operating
systems to function optimally in your environment.

Section 17. Building a Customized Operating System

This section describes how to further configure an operating system with
the Mini-Customizer utility or by building a customized version.

Section 18. Customizing Standard Software

This section describes how to customize screen messages and color
attributes for SignOn and the Standard Software utilities.

Section 19. Troubleshooting
This section describes troubleshooting tips and techniques.

Appendix A. Workstation Bootstrap and Initialization Status
Codes

This appendix lists status codes that are displayed by workstations
during bootstrapping and system initialization.

Appendix B. Shared Resource Processor Front Panel and
Processor Codes

This appendix lists status codes that are displayed by SRPs on the front
panel and processor LEDs.

Appendix C. Configuring Standard VGA

This appendix describes how to configure character attributes, such as
bold, underline, and color, on EISA/ISA workstations that are not
equipped with a CTOS VideoCard.

Appendix D. CTOS I/O Processor Card Error Codes

This appendix lists diagnostic error codes that are written to the system
log file if CTOS /O Processor cards fail.
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What Is New in This Guide

Significant changes in the content and organization of this guide are
described below.

* A new subsection, “Understanding EISA/ISA Workstations,” has
been added to Section 2, “Understanding Hardware.”

* Documentation for the Editor application has been added to
Section 4, “Using Administrative Tools.”

e Videoless workstation servers are documented in Section 6,
“Implementing System Security.”

* Information about formatting a partitioned disk and activating disk
partitions has been added to Section 11, “Adding Hard Disks.”

e Section 12 has been changed from “Using Tape Drives” to “Using
Tape and CD-ROM Drives” and includes information about
installing and configuring CD-ROM software.

* “Configuring Workstation Operating Systems” and “Configuring
Shared Resource Processor Operating Systems,” which were
separate sections in the previous edition of this manual, have been
combined into Section 16, “Configuring Operating Systems.”

e Appendixes A through C have been added. See “How This Guide Is
Organized,” above, for a description of each appendix.

In addition, documentation for CTOS III, which now supports multi-
processor workstation servers, is included throughout this manual.

Terminology Used in This Guide

The following terms have been changed or added since the previous
edition of this guide:

Client workstation Replaces the term cluster workstation. The
term cluster, however, is still used to

described the CTOS local area network.

CTOS I/O Processor An expansion card for EISA workstations that
Card (I0OP) contains its own processor.
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Multi- An EISA workstation that contains one or

processor more CTOS /O Processor Cards.

workstation

Notebook A small portable workstation that can be

workstation easily detached and then reconnected to the
cluster.

Other new terms are defined in the sections to which they apply. See
also Section 1, “If you Are New to System Administration,” for a list of
more terms that pertain to CTOS system administration.

Conventions Used in This Guide

The following conventions are used throughout this manual:

XXViil
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New terms appear in italics and are defined in the glossary.

Command names are capitalized and appear in bold type, for
example, Format Disk and Volume Status.

Names of fields appear in italics, for example, /[Password] field.
Variable information also appears in italics, for example,

.. .WsNNN, where NNN stands for a three-digit number.
Names of keys appear in UPPERCASE BOLD type, for example, GO.

Sometimes you need to issue keystroke combinations by holding
down one key while you press another; such a sequence is shown as
follows:

CODE+DELETE

Volume, directory, and file names appear in italics, for example,
[Sysj<Sys>Config.sys.
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Where to Find More Information

The following manuals are included in the documentation set for
Standard Software:

CTOS Executive Reference Manual

This manual documents the Executive command interpreter, which is a
primary tool for system administration. It describes Executive
commands packaged with Standard Software and is arranged

alphabetically by command name. Keep it handy as a companion volume
to the this manual.

CTOS Executive User’s Guide

This user’s guide provides step-by-step procedures for the most
commonly used commands and features of the Executive. It is a good

resource for people who are new to CTOS or are occasional users of the
Executive.

CTOS System Software Installation Guide

This manual assists with the software installation process of CTOS I,
CTOS II, CTOS 111, CTOS/XE, Standard Software, and the Video Access

Method (VAM),
CTOS Batch Manager II Installation, Configuration, and
Programming Guide

This manual describes the Batch Foreground command that is packaged
with the Standard Software utilities. In addition, it describes the
Background Batch function of Batch Manager 11, which is packaged and
installed separately from the Standard Software utilities.

Hardware Installation Guides

See the following manuals for information about workstation hardware
configurations:

CTOS Media User’s Guide
CTOS Workstations Planning and Owner’s Maintenance Guide

CTOS Cluster and Network Hardware Installation Guide
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CTOS XE-530 Shared Resource Processor Hardware Installation
Guide

OpenSystems Workstations Hardware Installation and Owner’s
Guide

SuperGen Series 3000 Hardware Installation and Owner’s Guide

OpenSystems Workstations SuperGen Series 3400 Hardware
Installation and Owner’s Guide

SuperGen Series 5000 Installation and Maintenance Guide

Administration Guides for Applications

See the following manuals for information about Context Manager,
printing, networking, and electronic mail products:

CTOS Generic Print System™ Administration Guide

CTOS Context/Window Manager Installation and Configuration
Guide

CTOS BNet II Installation, Configuration, and Administration
Guide

CTOS BNet II Cluster Access Administration Guide

CTOS LANce/pc and LANce/LM Administration and
Programming Guide

CTOS OFIS™ Mail Administration Guide

Software Development Manuals

See the following manuals for information about CTOS software
development products:

CTOS Debugger User’s Guide

CTOS Editor User’s Guide

CTOS Operating System Concepts Manual

CTOS Procedural Interface Reference Manual
CTOS Programming Guide

CTOS Programming Utilities Reference Manuals

XXX



Section 1
If You Are New to System Administration

Overview

If you are new to system administration or have never worked with
CTOS, you may not be familiar with certain terminology or the various
tasks that a system administrator performs.

This section defines some terms and briefly describes a number of
administrative tasks. After reading this section, you should have a good
idea of what is required of you as a system administrator.

The sections that follow expand on the terms and concepts presented
here and provide detailed procedures for performing specific tasks.

Terms

The terms defined below are used throughout this manual and 1n most of
the other documentation you will use with CTOS-based systems. These
terms, and many others, are described in more detail in later sections.

Application A program you interact with on your
workstation. This term usually refers to a
multifunctional program, such as a word
processing or accounting package.

Client workstation A workstation that is connected to and
communicates with a server (formerly called
cluster workstation).

Cluster A group of computers connected together so
that they can share resources, such as files,
printers, or databases.
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Configuration

CTOS

CTOS I
CTOS II

CTOS III

CTOS 1I/0 Processor
Card (I0P)

CTOS/XE

Multiprocessor
workstation

Notebook
workstation

Operating system

Server

Shared resource
processor (SRP)

Standard Software

An arrangement of parts, such as computer
hardware, or of elements, such as software

programs, or a combination of both. (See also
“What Does ‘Configuration’ Mean?,” below).

The overall name for the family of
workstation and shared resource processor
operating systems.

~ The real-mode workstation operating systems.

The protected-mode workstation operating
systems without virtual memory.

The protected-mode workstation operating
systems with virtual memory.

An installable card for EISA workstations
that contains its own processor.

The shared resource processor operating
systems.

An EISA workstation that contains a CTOS
I/0O Processor Card.

A small portable workstation that can be
easily detached and then reconnected to the
cluster.

The program that controls data input and
output and execution of application programs
on a computer.

One computer within a cluster that controls
resources that are shared throughout the
cluster.

A floor-model computer that functions as a
server (also called an XE).

A set of commands and applications you use
to perform basic tasks, such as copying files or
backing up a disk.
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System services

User file

Workstation

Optional programs that expand the
capabilities of the operating system.

A configuration file that defines the working
environment for a specified user name.

A desktop computer that may be configured
as a server, a client, or a standalone
workstation. |

What Does “Configuration” Mean?

The word configuration is a commonly used term in system
administration. It is used in a variety of circumstances, as described

below:

Hardware
configuration

Cluster
configuration

Software
configuration

Configuration file

The hardware devices that are present on a
workstation or SRP.

The combination of different systems in a
cluster.

The combination of the operating system and
applications installed on a system.

A file that contains parameters for a software
product or a hardware device.

CTOS systems are very configurable. That means that each individual
workstation or SRP can be set up in many different ways.
Configurability allows systems within the cluster to meet the needs of

individual users.

Administrative Duties

The actual duties you perform as a system administrator depend a great
deal on the size of your cluster. In general, you are responsible for the
server; sometimes you are also responsible for other workstations in the
cluster. For example, if you are administering a small cluster in addition
to your other job duties, it is likely that other users in the cluster
administer their own workstations. On the other hand, if you are
administering one or more large clusters as a full-time job, most likely
you will be responsible for all aspects of system administration.
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The tasks described below are typical administrative duties. In addition,
many system administrators are also responsible for hardware
maintenance. See the appropriate installation guides and technical
reference manuals for help with your hardware requirements.

Setting Up a System
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The following list briefly describes the tasks associated with setting up a
workstation or SRP. See the cross-referenced sections and manuals for
more detailed information.

1. Assemble the hardware.

Setting up workstation hardware is a simple task; the only tool you
need is a small, flathead screwdriver for attaching the monitor cable
to the workstation. See the installation guide that accompanies the
workstation for detailed instructions. SRPs are usually installed by
a customer service engineer; for detailed information, however, see
the XE-530 Shared Resource Processor Hardware Installation

Guide.

2. Install system software.

Before a workstation or SRP will function as a computer, you must
install system software, which consists of the operating system and
Standard Software. See the CTOS System Software Installation
Guide and the Software Release Announcements for the operating
systems and Standard Software.

3. Configure the operating system.

You may need to configure the operating system to recognize all
hardware components on the system. See Section 16, “Configuring
Operating Systems.”

4. Connect workstations to the server.

To form a cluster, workstations are connected to the server. See the
CTOS Cluster and Network Hardware Installation Guide for
detailed information about connecting the systems in a cluster.
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5. Install applications.
After you install system software, you install applications. See
Section 8, “Installing Applications,” for general information. See
the release documentation or the software installation guide for
each application for specific instructions.

6. Install system services.
In many cases, system services are required to run applications. See
Section 9, “Installing System Services,” and the release documenta-
tion for each application.

7. Configure applications.

Some applications have configuration files that affect the way they

work. See the release documentation and the manual for the appli-
cation for more information.

Other Administrative Tasks

In addition to setting up workstations, system administrators frequently
are responsible for the following:

Assigning As system administrator, you are
passwords responsible for password-protecting the
server. |
Creating In some cases, particularly if users share
directories disk space on the server, you are

Creating user files

responsible for creating directories.

You create user files to customize the
working environment for each user.

Adding disks In many cases, you are responsible for
planning the use of disk space and adding
disks when necessary.

Updating software You install new software applications and

update existing ones when new versions are
released.
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Configuring
hardware and
software

Performing
backups

Monitoring the
system

Correcting
problems

Whenever you add hardware or software,
check the release documentation and
application manuals for specific
configuration requirements.

You are usually responsible for backing up
disks on the server, and in some cases, all
disks in the cluster. You do this
periodically (in many cases, daily) to make
duplicate copies of all data stored on the
systerm.

As you become more experienced, you
might want to keep track of system activity,
for example, the number of users who are
signed on at certain times or how quickly
disks fill up. This helps you tailor the
system to the needs of your workplace.

You are responsible for diagnosing and
solving problems. Troubleshooting is one
of the most challenging aspects of system
administration.



Section 2
Understanding Hardware

What Is a Cluster?

A cluster is a group of computers that are connected together so that they
can share disks, printers, and other system resources. A single computer
within the cluster functions as a server, which controls resources for the
entire cluster. The server and clustered workstations (called client
workstations) are connected either with cables or with TeleCluster™,
which connects them via telephone lines. Figure 2-1 shows a simple
cluster configuration.

Figure 2-1. Simple Cluster Hardware Configuration

Server Workstation Client Workstation

Client Workstation Client Workstation
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The server can be either a workstation, as shown in Figure 2-1, or a
larger computer called a shared resource processor (SRP). This section
provides an overview of both workstation and SRP hardware
components, which are referred to throughout this manual. See the
appropriate hardware installation guides for more specific information.
For details about setting up and connecting systems to a cluster, see the
CTOS Cluster and Network Hardware Installation Guide.

Workstation Hardware

A workstation is a desktop unit that functions as a server, a client work-
station, or a standalone computer. A workstation consists of a central
processing unit (CPU), a keyboard, and a monitor. Optional modules or
expansion cards can be attached to most workstations to provide local
disk storage space, graphics, and other enhancements.

Workstation Models

Although there are many distinct workstation models, they can be
grouped into the following categories. For more specific information, see
the installation guide for your particular workstation.

X-Bus Workstations
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An X-Bus™ workstation is a collection of separately housed modules,

each containing an individual hardware component, such as a processor,
a disk, or a graphics controller. X-Bus workstations include the B26,
B28, and B38 models.

A variation is the B39 model X-Bus workstation, which contains the
processor, a hard disk, and a floppy disk drive in the base unit, and can
be expanded with X-Bus modules.
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X-Bus+ Workstations

An X-Bus+ workstation consists of a base unit containing the CPU and
removable cartridges, which house disk drives, graphics controllers, tape
drives, and other optional equipment. In addition, an X-Bus+
workstation can be equipped with an adapter to accept X-Bus-style SCSI

disk and tape modules. The SuperGen Series 5000 1s an X-Bus+
workstation.

EISA and ISA Workstations

EISA and ISA workstations consist of a base unit containing a CPU and
other hardware components, such as a hard disk, a floppy disk drive, and
a video controller. They can be upgraded with “industry standard”
hardware components. The SuperGen Series 3000 and some Series 2000
models are ISA workstations; the SuperGen Series 4000, 6000, and 7000
are EISA workstations. See “Understanding EISA/ISA Workstations,”
later in this section, for more detailed information.

Diskless Workstations

A diskless workstation consists of a base unit containing the CPU and
video controller. It uses disks on the server for data storage; disks are

not connected directly to it. Some diskless workstations can be upgraded
with expansion cards for graphics or extra memory.

Processors

Workstations are equipped with Intel® central processing units (CPUs).
For most system administration purposes, 80286 and higher CPUs are
called protected-mode processors, and 80186 CPUs are called real-mode
processors. Those terms, however, actually describe the operating
system that is running on the workstation. See Section 3, “Understand-

ing System Software,” for information about real-mode and protected-
mode operating systems.
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CTOS 1/0 Processor Cards

Most EISA workstations can be equipped with CTOS I/O Processor Cards
(I0Ps), which add multiprocessing functionality to the workstation. An
IOP contains its own CPU and can significantly improve performance of
the workstation. For example, an IOP may be used to control network
communications, thereby freeing processor time for disk I/O activities.

IOPs are described below.
Cluster IOP

Communications
I0P

Ethernet IOP

ISDN IOP

Processor ldentifiers

The Cluster IOP provides one RS-485 cluster
channel (two RJ-45 connectors), which
supports 16 workstations.

The Communications IOP provides two
RS-232-C ports with one 25-pin and one
15-pin connector.

The Ethernet IOP provides one network
communications channel and 1s equipped with
one AUI 15-pin connector, one thinnet BNC
connector, and one 10BaseT R.J-45 connector.

The ISDN IOP provides one 2B+D basic rate
ISDN channel with one RJ-45 connector.

When IOPs are installed in a workstation, the operating system assigns a
unique identifier (ID) to each processor. The master processor is
identified as EP00 (EP stands for EISA-bus processor); IOPs are then
identified by the two-letter acronym EP and a two-digit number
identifying the IOP’s position along the bus, for example, EP01 and

EPO2.

You use processor IDs when you configure software. You will also
encounter them when using the System Manager command or reading

the system error log.
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Cartridges, Modules, and Expansion Cards

Many cartridges, modules, and other expansion components are available
for workstations. The following list describes only a few. See your
installation guide for information about installing modules and
expansion cards.

Disks Various capacity hard disks, as well as 5-1/4
and 3-1/2 inch floppy drives, are available for
most workstation models.

Video controllers A video controller other than the one that 1s
included with the workstation processor may
be required to use certain high-resolution
monitors.

Tape drives Quarter-inch cartridge (QIC) and digital data
storage (DDS) tape drives are available for
X-Bus, X-Bus+, and EISA workstations.

CD-ROM drives Compact disc (CD) drives are available for
X-Bus, X-Bus+, and EISA workstations.

Monitors

Major categories of monitors are listed below:
* (Green-on-black monochrome monitors

* Color graphics monitors

* High-resolution bit-map monitors

* Video graphics array (VGA) monitors

Not all monitors can be used with every workstation model, and in many
cases, an additional video controller is required. See the workstation
installation guide to find out about monitor and graphics-controller
compatibility.

2-5
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Keyboards

Several keyboard models are available for workstations. Although the
position of some keys may vary, most are labeled with CTOS key names,
which are used consistently throughout this manual.

Shared Resource Processor Hardware

The shared resource processor (SRP) 1s a floor-model computer
containing multiple processors that perform different functions. For
example, some processors control disk operations, while others control
network communications. The processors constantly pass data back and
forth and are dependent on one another to function as a system. Many
processor combinations are available to provide optimal hardware
configurations.

An SRP always functions as a server. It does not have a keyboard and
monitor; therefore, a special utility, called Cluster View, is required to
communicate with SRP processors. (Cluster View is deseribed in
Section 4, “Using Administrative Tools.”)

Hardware components of the SRP are briefly described below. For more
detailed information, see the installation guide for your particular
model.

Cabinets

2-6

SRP hardware components are housed in cabinets (sometimes called
enclosures). An SRP consists of one primary cabinet and up to five
secondary cabinets. A primary cabinet, as pictured in Figure 2-2, is
equipped with a keyswitch, a reset button, a two-numeral status display,
and a QIC tape drive. Both primary and secondary cabinets contain
processor boards and disk drives. The various cabinet models are
summarized in Table 2-1.



Status Display -

Reset Button

Name

Type

C-Box

E-Box

B-Box

X-Box

Primary
cabinet

Primary
cabinet

Expansion
cabinet

Expansion
cabinet
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Figure 2-

Table 2-1.

2. SRP Primary Cabinet

| QIC Tape
<«€— Drive

603.2-2

SRP Cabinet Summary

Description

Contains a QIC tape drive, three 5-1/4 inch hard disk
drive slots, and six processor board slots.

Contains two 8-inch hard disk drive slots, six processor
board slots, and optionally, a QIC tape drive.

Contains four 5-1/4 inch hard disk drive siots and six
processor board slots.

Accommodates ten 5-1/4 or three 8-inch hard disk drives.

2-7
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Protected-Mode Processors
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The latest model SRP processor boards are equipped with Intel 80386
CPUs. Older processor boards contain Intel 80186 CPUs. In most cases,
the terms real mode and protected mode are used throughout this manual
to differentiate between the 80186 and 80386 SRP processors,
respectively. See also Section 3, “Understanding System Software,” for
information about real-mode and protected-mode operating systems.

To identify SRP processor boards, look at the acronyms stamped on the
back, which are visible when you open the rear cabinet doors. Those
acronyms are used throughout this manual. Your SRP may not contain

every type of processor.

Late model and new SRPs are equipped with protected-mode processors.
A protected-mode processor may consist of either a processor board alone
or a processor board in combination with a special-purpose interface
board. Protected-mode processor are described below.

General Processor

(GP)

General Processor
with SCSI Interface
(GP+SI)

(Feneral Processor
with Comm-

unications Interface
(GP+CI)

(General Processor
with Ethernet

Interface (GP+EI)

The GP is equipped with two RS-485 cluster
channels (four connectors), which can
support up to 32 workstations (16 per
channel), two RS-232-C ports, and one
parallel printer port.

The GP+SI consists of a General Processor
and a SCSI Interface board (SCSI stands for
Small Computer System Interface). The
interface board is equipped with two SCSI
device controllers, which can support up to

eight SCSI dewvices.

The GP+CI consists of a General Processor
and a Communications Interface board. The
interface board is equipped with six RS-232-C
ports.

The GP+EI consists of a General Processor
and an Ethernet Interface board. The
interface board is equipped with AUI
(attachment unit interface), thinnet (thin
ethernet), and 10BaseT connectors.
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Real-Mode Processors

Although newly installed SRPs are equipped with protected-mode
processors only, upgraded systems may contain a combination of real-
mode and protected-mode processors. Real-mode processor boards are
described below. See the XE-530 Shared Resource Processor Hardware
Installation Guide for information about the compatibility of different
processor models.

Cluster Processor The CP contains two RS-422 cluster channels

(CP) (four connectors), which can support up to 16
workstations (8 per channel); two RS-232-C
ports; and one parallel printer port. |

File Processor (FP) The FP contains four disk interface ports,
which can support up to four ST-506 hard
disk drives.

Data Processor (DP) The DP consists of a Storage Processor (see
below) with a Storage Controller board (SC) in
the adjacent slot. A DP controls up to six
external SMD disk drives.

Storage Processor The SP contains a tape interface that

(SP) supports up to four external 9-track half-inch
tape drives.

Terminal Processor The TP contains ten RS-232-C ports and one

(TP) parallel printer port. ‘

The Master Processor

SRPs contain a master processor, which bootstraps itself first and then
controls booting of the other processors. The master processor i1s the first
processor in the primary cabinet. It must be a disk-controlling processor,
that is, a General Processor with SCSI Interface, a File Processor, or a
Data Processor, as described earlier in this section.

Figure 2-3 shows the location of the master processor within a three-
cabinet SRP.

2-9
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Figure 2-3. SRHP Master Processor
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|FP|TP|SP ' — lFPGPHEGPHEME— GP|ME [ ME|CP|CP - .
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Master
Processor

Processor Identifiers
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A unique identifier (ID) is assigned by the operating system to each
processor. It consists of the two-letter acronym for the processor and a

two-digit number 1identifying the processor’s position within the SRP, for
example, GP00 or CPO1.

You use processor IDs when you are configuring software; you will also

encounter them when using the System Manager or reading the system
error log. Processor numbering schemes are described below.
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Protected-Mode Processor Numbers

All protected-mode processors are identified by the acronym GP and are
are numbered sequentially, regardless of the presence of a special-
purpose interface. For example, in Figure 2-4, the first GP, which has a
SCSI Interface, is GP0O; the second GP, which has a Communications
Interface, is GP01, and so on.

Real-Mode Processor Numbers

Each type of real-mode processor has a unique acronym, for example, FP
for File Processor or CP for Cluster Processor. Processors of the same
type are numbered independently of other processor types. When
viewing an SRP from the back, as shown in Figure 2-4, processor
numbering begins from the left of the primary cabinet. For example, the
first File Processor is identified as FP0O, while the second is FP01; the
first Cluster Processor is CP0O, while the second and third are CPO1,
CP02, and so on. Note in Figure 2-4 that sequentially numbered
processors are not necessarily adjacent to one another (for example, FP00
and FP01).

Memory Expansion Boards

Memory expansion boards (ME), as shown in Figure 2-4, are available for
protected-mode processors and some real-mode processors. They expand
the amount of RAM available on the processor.

Protected-mode processors can be expanded with two memory expansion
boards for a total of 64M bytes of memory. See the XE-530 Shared
Resource Processor Hardware Installation Guide for details.

Real-mode processors containing 256K bytes of memory can be expanded
with one memory expansion board for a total of 768K bytes of memory.
Memory expansions cannot be added to real-mode processors containing
786K bytes of memory.
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Understanding EISA/ISA Workstations

This section is written for CTOS system administrators who are new to
industry-standard EISA/ISA systems. Recently, the CTOS operating

system has been modified to run on EISA/ISA hardware, where before, it
was designed to run exclusively on proprietary hardware.

While CTOS functions the same as before on industry-standard
hardware, some of the features of the hardware itself are different from
X-Bus style CTOS workstations.

Industry Standard Hardware

EISA/ISA workstations consist of industry-standard hardware
components. ISA stands for industry-standard architecture; EISA
stands for extended industry-standard architecture. EISA and ISA
hardware components are designed and manufactured by many different
companies, yet because they are designed according to EISA and ISA
standards, they can be purchased and used interchangeably.

EISA and ISA Cards

A feature of EISA/ISA workstations is their expandability by means of
adding cards. The ISA bus and EISA bus contain slots that accept
expansion cards. ISA and EISA cards are distinguishable from one
another by the connector edge that fits into the slot on the workstation.
See the OpenSystems Workstations Hardware Installation<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>