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Introduction to the
INTERACTIVE UNIX System V/386
Release 3.2
Operating System

INTRODUCTION

The INTERACTIVE™ UNIX® System V/386 Release 3.2 Operating Sys-
tem, Version 3.0 or later from SunSoft provides users with a powerful
and flexible working environment. A friendly user interface and
tutorial-style documentation make the system easy to learn and easy to
use. The system is delivered with a documentation package that contains
all the information you need to install and begin using your system.

Many different extensions are available from SunSoft to increase the pro-
ductivity of your system, including the VP/ix™ Environment, which
allows a user to run MS-DOS® (DOS) and DOS applications under UNIX
System V Release 3.2, and the TEN/PLUS® User Interface, which pro-
vides an easy-to-use interface to the operating system. Other SunSoft
extensions provide users with powerful user interfaces and networking
capabilities and give programmers a powerful set of tools for building
new applications. The extensions are supported by a complete set of
technical reference guides. This document provides an overview of the
INTERACTIVE Product Family line, which includes:

INTERACTIVE UNIX OPERATING SYSTEM
Provides an overview of the INTERACTIVE UNIX Operating
System and describes the new UNIX System features and
SunSoft enhancements available in it.

SUNSOFT OPTIONAL EXTENSIONS
Describes the optional programming, networking, and user
interface extensions that are available to accompany the
INTERACTIVE UNIX Operating System.
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INTERACTIVE UNIX OPERATING SYSTEM

The INTERACTIVE UNIX Operating System is an enhanced version of
the UNIX Operating System and the foundation of the INTERACTIVE
Product Family. It provides a powerful and versatile environment for
running and developing applications in a UNIX System environment.
The INTERACTIVE UNIX Operating System is a multi-user, multi-
tasking system based on Release 3.2 of UNIX System V. It conforms to
the accepted standard for UNIX implementations, the System V Interface
Definition of UNIX System Laboratories, Inc. (USL), a subsidiary of
AT&T, and is fully compatible with other USL-certified UNIX System
offerings. In addition, the INTERACTIVE UNIX Operating System has
been enhanced and tailored by SunSoft for 386™ based systems.

The UNIX Operating System

The UNIX Operating System was originally developed at AT&T Bell
Laboratories. Its multi-user, multi-tasking capability allows many users
to share the system facilities and perform multiple tasks concurrently.
On a single-user system, such as those provided with most personal com-
puters, only one person at a time can use the computer’s files, programs,
and other resources.

At the time that the UNIX System was developed, most operating sys-
tems could only run on the hardware for which they were written. The
UNIX System was revolutionary because it was not dependent on the
type of hardware used. This meant that UNIX Systems could be moved
to new hardware technologies as they became available, with very few
modifications. Today, the UNIX Operating System is available on a wide
range of hardware — from small personal computers to the most powerful
mainframes — from a multitude of hardware and software vendors.

The UNIX System has been in the commercial market since INTER-
ACTIVE Systems Corporation first offered IS/1. Many versions of the
UNIX System have subsequently been released by AT&T (and now,
USL), but the most popular version today is known as UNIX System V.
The UNIX System has changed through the years, but most of the basic
tools and concepts have endured the test of time.
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UNIX System Features

UNIX System V Release 3.2 offers enhanced functionality over previous
System V releases in a number of areas, including XENIX® System V
compatibility, screen management, memory management, and system
security. In addition, the UNIX System features Internationalization Sup-
port, a STREAMS facility, and shared libraries.

XENIX Binary and Source Code Compatibility permits XENIX System V
binary applications to execute on UNIX System V/386 Release 3.2 trans-
parently and without modification. Applications in binary form
developed for XENIX System V/386 (Release 2.2.0 and later) and XENIX
System V/286 (Release 2.0 and later) will execute without recompiling.
Source code for XENIX System V/386 programs, applications, and de-
vice drivers can be compiled and linked without modification. In addi-
tion, support is now provided for XENIX V/386 system call extensions
and several XENIX commands to enhance compatibility.

Internationalization includes support for 8-bit code sets. Commands
such as cat, vi, grep, and 1s now handle code sets where all 8 bits
are used. Alternate character classification and conversion rules are also
supported. The language and format of the date and time may also be
specified. Commands such as cpio, date, 1s, and mount provide the
date and time in the language and format specified.

The STREAMS facility provides a uniform method of implementing net-
work protocols and supporting different network media. It may be
implemented over several different protocol families, including TCP/IP
(Transmission Control Protocol/Internet Protocol), StarLAN, and OSI.
Shared libraries reduce disk and memory requirements by allowing all
UNIX System programs to use a single copy of the runtime library.

UNIX System V Release 3.2 Modules

The following UNIX System V Release 3.2 modules (as defined in the
System V Interface Definition) are delivered as part of the INTER-
ACTIVE UNIX Operating System:

e Base UNIX System
e Kernel Extension
¢ Basic Utilities Extension

e Advanced Utilities Extension
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e Administered System Extension
e Terminal Interface Extension

All of the components listed above are described in detail in the com-
plete UNIX System V/386 Release 3.2 documentation available from
SunSoft. There are also a number of excellent books commercially
available that describe the UNIX Operating System and its components.
Refer to the ‘‘Documentation Roadmap’’ in this guide for information
about additional documentation.

Enhancements from SunSoft

The INTERACTIVE UNIX Operating System includes a number of
enhancements designed to maximize the speed and performance of UNIX
System V Release 3.2, to make it easier to install and use, and to add to
its functionality. This section describes a few of the most important
enhancements.

o Improved Installation and System Administration

SunSoft has improved and simplified the UNIX System installation
procedures for 386-based systems. The user interface to installation
has been completely reworked using the Character User Interface
(CUI) Toolkit, which provides a full-screen, full-color interface with
pull-down menus, forms, on-line context-sensitive help, and a pleas-
ing look-and-feel. As a result, installation requires a far less techni-
cal user than in the past.

SunSoft has used the same interface to rework system administration
and achieve the same result: less technical users can now perform all
routine system administration tasks, as well as many of the less rou-
tine ones, with the same helpful and easy-to-use interface.

A few of the many tasks facilitated by the new system administration
program include installation and removal of software, diskette and
fixed disk formatting, backing up the fixed disk,
setting and changing system passwords, and setting up the system to
use a modem or UUCP.

e Documentation
SunSoft supplies a set of documentation tailored specifically to the
INTERACTIVE UNIX Operating System that enhances the traditional
set of UNIX System documentation, which is informative but difficult
to use. Most documents are shipped in convenient three-ring binders.
The manual entries contained in the INTERACTIVE UNIX System



Introduction to the INTERACTIVE UNIX System — Version 3.0.1 5

V/386 Release 3.2 User’s/System Administrator’s Reference Manual
are delivered as an installable subset, as well as in printed form.

Kernel Configuration Link Kit

The INTERACTIVE UNIX System Kernel Configuration Link Kit,
kconfig, provides a system for configuring, linking, and installing
a new kernel. It has also been reworked using the CUI Toolkit. This
utility simplifies the necessary tasks for the novice user while main-
taining functionality desired by experienced users. Menus are pro-
vided to save various configurations and install alternate kernels.
The INTERACTIVE UNIX System Kernel Configuration Link Kit pro-
vides a menu option that allows the addition of both predefined
memory size-based tunable parameters and individual tunable param-
eters to the current configuration. As with installation and system
administration, the kconfig program uses the same visually pleas-
ing and simple user interface and provides plenty of on-line help.

Performance Optimization
SunSoft includes two features that significantly increase data
throughput:

— High Performance Device Driver

SunSoft’s High Performance Device Driver (HPDD) provides
improved disk throughput and allows several drivers to share a
hardware controller. The HPDD employs a set of standard rou-
tines that implement block I/O drivers and character drivers for a
variety of controller hardware. Both disk and cartridge tape
drivers are supported. The High Performance Device Driver was
developed with the following goals in mind:

o To increase performance, especially by taking advantage of
the SunSoft full capabilities of current peripheral controllers.

o To support a larger number of controllers.

o To make it easy to add support for new kinds of controllers,
disks, and related magnetic and optical peripherals.

The HPDD is more than just a device driver; it is actually a sub-
system in the kernel that was developed to support state-of-the-art
peripherals and controllers. It contains a large collection of disk-
and tape-oriented subroutines. This central HPDD service pack-
age ‘‘knows’’ about many of the capabilities built into today’s
controllers, such as command chaining, multiple seeks, scatter-
gather /O, SCSI operations, and so on. The hardware-
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independent core of the HPDD performs all the ‘‘strategizing’’
needed to ensure optimal disk performance for your specific
hardware configuration. For example, the HPDD fully supports
1:1 interleave with disk controllers that offer it.

In Version 3.0 or later of the INTERACTIVE Operating System,
SunSoft provides controller-specific HPDD disk modules for a
variety of ST-506, RLL, ESDI, and SCSI controllers for machines
with ISA, EISA, and MCA bus technologies.

Fast File System

The Fast File System (FFS) is a collection of enhancements to
UNIX System file system support code in the System V kernel
that radically improves disk file /O performance. It supports the
standard, unmodified UNIX System file system and provides
sequential file I/O data rates well above those of the standard ker-
nel. The FFS is of particular value to the INTERACTIVE UNIX
Operating System because the performance of the UNIX System
on personal computers is usually limited by disk throughput, not
the computational capacity of the processor.

The much higher sequential file throughput is the result of two
basic block-handling techniques:

e Files are allocated from a free-block bit map in clusters of
physically contiguous disk blocks. This map is built by read-
ing the entire free list when a file system is mounted.

e When a file is processed sequentially, the physical disk read
or write operations are performed on clusters of contiguous
blocks, rather than one block at a time. By assuring that data
for sequentially-accessed files is in memory before it is asked
for by a program, the number of disk accesses required can be
greatly reduced.

Reading and writing contiguous block clusters increases disk /O
throughput because it requires fewer head seek operations and
less physical interleaving of disk sectors. Use of these methods
contrasts with other enhanced file systems, such as Berkeley,
which gain speed by completely restructuring the file system,
thus making them incompatible with the standard System V/386
file system.

The Fast File System works only with a standard System V 1K-
block file system on fixed disks and diskettes. Specifically, it
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does not work with XENIX file systems, with the USL 2K-block
file system, or with mounted DOS file systems. These exhibit
previous performance parameters. Our measurements indicate
that file system throughput is likely to be much better with a 1K-
block file system and the FFS than with the 2K-block file system
for most applications.

— Enhanced File System Layout
The file system layout is designed to contain all UNIX System-
specific structures in the UNIX System partition. This feature
allows the user to retain existing DOS partitions when installing
the INTERACTIVE UNIX Operating System.

— Utilities to Access DOS Files
SunSoft has developed two facilities to assist INTERACTIVE
UNIX System users in accessing DOS files from the UNIX
System:

— Dossette File Exchange Utility
This facility provides the ability to manipulate DOS-format
file systems under the UNIX System and to move files
between DOS and UNIX System file systems. It works with
both DOS diskettes and fixed disk partitions.

— Integrated DOS File System Support

This facility also allows users to access DOS file systems on
diskettes or fixed disk partitions while running the UNIX Sys-
tem. With the INTERACTIVE UNIX System Integrated DOS
File System Support feature, mounted DOS file systems
appear to be ordinary UNIX System file systems to the user.
This facility greatly simplifies the interface between the UNIX
System and DOS; the DOS file system is completely accessi-
ble to multiple UNIX System or DOS-under-VP/ix processes.
Files and processes are protected with the UNIX System file
and record locking functions.

— Internationalization
The INTERACTIVE UNIX System contains a number of
proprietary utilities and improvements with respect to interna-
tionalization. The t tymap utility can be used to remap charac-
ters to properly support different keyboards and terminals. It sup-
ports any 8-bit code set and features character mapping on input
and output, support for deadkeys and compose character
sequences, and a toggle key to temporarily disable the mapping
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from within an application. When invoked from the console, it
can also be used to change the translation of scancodes. The
required mapping can be specified in a text file. Mapfiles for all
major European keyboards are supplied with the system.

The getty and stty utilities are enhanced so that mapping can
be activated even before a user logs in. 1loadfont is a utility
that makes it possible to change the font that is used on the con-
sole, if the video card supports it. Fonts for the IBM® 437 and
850 codepage, as well as the ISO8859-1 standard, are supported.
If needed, user-defined fonts can be specified in a text file that is
then read by the loadfont program. See getty(1M), load-
font(1), and ttymap(1) for details. See also loadfont(S) in the
INTERACTIVE Software Development System Guide and
Programmer’s Reference Manual.

Device Drivers

To provide a versatile and highly configurable product, SunSoft
has assembled a set of device drivers to support standard peri-
pheral boards including the following:

— Standard keyboards (92 and 101 keys)

— Display adapters (monochrome, CGA, EGA, VGA, and
Hercules ™

— Standard serial ports (COMI1 and COM2)

— Diskettes (5.25- and 3.5-inch media)

— Fixed disks (RLL, SCSI, and ESDI)

— Parallel printers

— Streaming cartridge tapes (both directly attached and SCSI)

SunSoft’s Kemel Configuration Link Kit allows users to easily
configure new device drivers.

Virtual Terminal Support

The Virtual Terminal Support facility enables users to run multi-
ple, full-screen applications on the system console. Applications
may be run concurrently by using a ‘‘hot-key’’ to switch between
active processes. This facility supports up to eight concurrent
virtual terminal sessions on the system console and supports
graphics applications.
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— Berkeley Utilities
SunSoft includes two important Berkeley utilities with the
INTERACTIVE UNIX Operating System:

— Sendmail
sendmail is a general purpose internetwork mail routing
facility. It can initiate and receive mail transfers between
local users over UNIX System-to-UNIX System copy connec-
tions (UUCP) as well as over Transmission Control
Protocol/Internet Protocol (TCP/IP) connections.

— C Shell

The C Shell is the standard shell used in the Berkeley UNIX
System. Its many popular features include a powerful com-
mand language syntax, which resembles the C programming
language; a history mechanism that allows the user to re-
execute previous command lines without having to retype
them; and an aliasing mechanism that allows the user to
define a set of command macros.

— POSIX and XPG3 Compliance
The INTERACTIVE UNIX Operating System conforms to a
number of operating systems’ standards:

e The traditional SVID standard conformance adopted by Sys-
tem V.

e The POSIX/FIPS standard as specified by IEEE Std. 1003.1-
1988 and FIPS 151-1.

e The XPG3 standard as specified by the X/Open Portability
Guide, Issue 3. This standard is built on POSIX 1003.1 and
contains extensions useful for internationalizing applications.

The traditional SVID environment and the POSIX/FIPS/XPG3
environment are supported concurrently. The choice between
environments is made at compilation time; only programs com-
piled for POSIX/FIPS/XPG3 will execute with that environment.
For information about creating POSIX/FIPS-compliant applica-
tions, refer to the ‘‘INTERACTIVE Software Development Sys-
tem Release Notes.”” For information about XPG3 conformance
and internationalized environments, refer to the International
Supplement Guide (not included in domestic product shipments).
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SUNSOFT OPTIONAL EXTENSIONS

SunSoft provides a variety of extensions designed to further enhance the
power of your 386-based system. These extensions provide UNIX Sys-
tem development tools, advanced networking utilities, and powerful user
interface capabilities.

VP/ix Environment

The VP/ix Environment allows a user to run DOS and DOS applications
under UNIX System V Release 3.2. With the VP/ix Environment, multi-
ple users can run multiple UNIX System and DOS applications simultane-
ously. For example, you could work on a Lotus® 1-2-3® spreadsheet
and access an Informix® database at the same time. In addition, the
VP/ix Environment provides a completely integrated file system that is
accessible from both DOS and the UNIX System, making it unnecessary
to separate your DOS and UNIX System files and applications. A copy of
MS-DOS, licensed for use in a multi-user environment, is provided with
the VP/ix Environment to enhance performance.

TEN/PLUS Environment

e TEN/PLUS User Interface

The TEN/PLUS User Interface is designed to make the system easy to
learn and easy to use. It contains a very powerful editor with con-
sistent functions. The same command will have the same result,
regardless of whether you are reading a mail message, writing a com-
puter program, or updating your calendar. It is not necessary to learn
a new set of commands each time you use a new application or try a
new task. Release 2.2.5 of the TEN/PLUS User Interface features
variable size window displays and improved menu instructions. The
TEN/PLUS Environment is not sold as a separate item but is included
with all bundled packages.

e TEN/PLUS Mail System
The TEN/PLUS Environment includes the TEN/PLUS Mail System, an
electronic message system that provides each user with a private
mailbox. It allows the user to send messages to one or more users or
mailing lists, with copies or blind copies; reply to, forward, print,
delete, or restore messages; move or copy messages; execute other
programs without leaving the mail system; review past correspon-
dence in the primary and secondary mailboxes; and send mail to and
receive mail from remote systems. Its TEN/PLUS interface provides
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these features through user-friendly forms with menus, function keys,
and on-line help. It interfaces with Berkeley sendmail, USL’s
mail, and other mail systems.

INTERACTIVE Software Development System

o INTERACTIVE Software Development System

The INTERACTIVE Software Development System is available for
programmers who plan to use the INTERACTIVE UNIX Operating
System as a software development environment. It provides the
UNIX System V Release 3.2 facilities for software development.
This extension includes the C compiler, the Source Code Control
System (SCCS), make, yacc, lex, and other development tools,
such as the Extended Terminal Interface, all based on the USL
Software Generation System. The manual entries contained in the
INTERACTIVE  Software  Development System Guide and
Programmer’s Reference Manual are delivered as an installable sub-
set, as well as in printed form. In addition, a POSIX and XPG3
development environment is provided, containing an enhanced cc
utility and a library of POSIX and XPG3 functions.

o Software Integration Tools
This subset contains easy-to-use tools that take application software
and build a subset that can be installed with the sy sadm facility.

e New C

New C™ is Language Processors, Inc.’s (LPI™) powerful implemen-
tation of ANSI C, which incorporates an extensive array of features,
functionality, and pre-processor improvements. ANSI C provides the
user with the ability to create more reliable, maintainable, and highly
portable code. Execution is greatly improved, and New C saves the
developer time through complete sentence error messages that pin-
point the location of the error. New C is ANSI-compliant and can be
used with the POSIX/XPG3 library to develop applications that con-
form to IEEE Std. 1003.1-1988.

e CodeWatch
This version of CodeWatch™ (developed by LPI) is a powerful, inter-
active source-level debugger that operates exclusively with New C to
provide excellent source-level debugging capabilities for the INTER-
ACTIVE Software Development System. CodeWatch works on
actual New C source code without using an intermediate language,
which results in highly accurate debugging of the source code. With
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CodeWatch, the program variables can be tracked and the conven-
tions and symbols of the source language can be used, which elim-
inates the need to learn the machine language of the computer.

o CoEdit

CoEdit™ (developed by LPI) is a customizable, feature-rich,
language-sensitive editor. It performs syntax checking, expression
evaluation, configuration from within the editor, and automatic error
location. It includes context-sensitive help and many productivity-
enhancing and convenient programming features, as well as a macro
programming environment, complete with a compiler and debugger
for macros. Enhanced block, locate and replace, and tab functions
are included in this powerful editor, which supports New C.

INTERACTIVE TCP/IP

INTERACTIVE TCP/IP facilities provide the standard TCP/IP data transfer
services, such as internetwork routing between network interfaces, secu-
rity facilities, control of processing to minimize transmission, and three
classes of internetwork addresses. TCP/IP supports two programming
interfaces, the USL Transport Layer Interface (TLI) and the Berkeley
Software Distribution (BSD) socket interface, which provide access to
the data transfer services of the underlying network protocols. Addi-
tional applications, such as telnet and ftp, are also provided, along
with a substantial number of networking commands. The software
includes device driver components for each supported Ethernet board.
INTERACTIVE TCP/IP provides support for user-level applications and
network services such as the INTERACTIVE NFS® Extension to enhance
network performance in diverse operating environments.

INTERACTIVE NFS Extension

INTERACTIVE NFS, derived from System V NFS developed by Lachman
Associates, Inc., provides support for Sun Microsystems® NFS Release
3.4. It provides network services that allow users in heterogeneous com-
puting environments to share files, access remote resources, and mount
file systems across a network. The NFS distributed computing file sys-
tem is a de facto industry standard for transparent file access among
differing hardware architectures and operating systems, and includes net-
work administration facilities to control the flow of messages over the
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network. Features include file and record locking, program execution on
remote systems, and remote, heterogeneous communication.

INTERACTIVE X11 Runtime System

The INTERACTIVE X11 Runtime System contains all the necessary
software for executing X applications on the INTERACTIVE UNIX
Operating System. This includes the shared Runtime Xlib library,
servers that support a large variety of displays and input devices, and the
Installation Program. Among the clients included are a terminal emula-
tor, a window manager, calculator programs, and clocks.

The INTERACTIVE X11 Runtime System also contains the Open
Software Foundation™ (OSF™) Motif™ Window Manager (MWM), which
provides the standard graphical user interface that provides a Presenta-
tion Manager ‘‘look-and-feel.”” MWM allows users to manage their
application windows via such actions as moving, resizing, reducing to
icons, restoring, and many others. MWM allows both color and black
and white windows and offers INTERACTIVE X11 users a common user
interface that is available across a wide range of UNIX System platforms.

The INTERACTIVE X11 Runtime System also includes the Easy
Windows™ Environment.

INTERACTIVE X11 Development System

The INTERACTIVE X11 Development System includes libraries, docu-
mentation, and the necessary software for creating INTERACTIVE X11
applications. The X Toolkit library provides tools for simplifying the
design of application user interfaces under INTERACTIVE X11.

INTERACTIVE Motif Development System

The INTERACTIVE Motif Development System, derived from
OSF/Motif, Revision 1.1.1, licensed by SunSoft from the Open Software
Foundation, Inc., includes all the tools and information needed to
develop applications that are compliant with the OSF/Motif Style Guide.
The Style Guide is a document that specifies the constraints and guide-
lines to follow when designing applications. The Motif Toolkit includes
a rich collection of gadgets and widgets for building applications, and the
User Interface Language allows developers to create simple text files that
describe visual properties.



14 Introduction to the INTERACTIVE UNIX System — Version 3.0.1

INTERACTIVE Looking Glass Professional Desktop
Manager

The INTERACTIVE Looking Glass Professional™ Desktop Manager,
derived from the product by Visix® Software, Inc., is an X-based desk-
top manager that provides a user-friendly and easy-to-use icon-based and
mouse-driven interface. Implemented in compliance with the
OSF/Motif* ‘‘look-and-feel’’ standard, the INTERACTIVE Looking Glass
Professional Desktop Manager allows users to view files and directories
in both text and icon forms, navigate the UNIX System quickly and
easily, and launch applications. The INTERACTIVE Looking Glass Pro-
fessional Desktop Manager provides the final layer of system software
that combines the power of the INTERACTIVE UNIX Operating System
with the operating ease and friendliness of an Apple® Macintosh® com-
puter. The INTERACTIVE Looking Glass Professional Desktop Manager
is not sold as a separate item, but is part of two solution bundles: the
INTERACTIVE Workstation Platform and Workstation Developer.

INTERACTIVE SMB/ix Extension

The INTERACTIVE SMB/ix® Extension, derived from SMB/ix as
developed by Micro Computer Systems, Inc., allows a DOS-based client
to access files and printer services on an INTERACTIVE UNIX System
server. Based on the Server Message Block (SMB) protocol, INTER-
ACTIVE SMB/ix provides compatibility for IBM PC LAN or MS-NET™
networking applications.

The INTERACTIVE SMB/ix Extension consists of two components, the
INTERACTIVE SMB/ix Server module, which runs on the INTERACTIVE
UNIX System host, and the INTERACTIVE SMB/ix UNIX System Client
Support module, which runs on the PC (and is provided free of charge).
INTERACTIVE SMB/ix integrates DOS and UNIX System file systems
into a single file system, operates as a process on the INTERACTIVE
UNIX Operating System concurrently with other UNIX System processes,
and includes a menu-driven system administration program.

The INTERACTIVE SMB/ix Extension increases the power and value of
existing PCs and preserves investment in hardware, applications, and
training. It can also be used to make UNIX System peripherals available
to more users.
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INTERACTIVE Security Extension

The INTERACTIVE Security™ Extension, derived from the SMP™ and/or
SMP+™ products licensed by SunSoft from SecureWare, Inc., is an
optional extension to the INTERACTIVE UNIX Operating System that
raises its commands and utilities to the C2 class of trust as defined by the
Trusted Computer System Evaluation Criteria (known as the Orange
Book). The INTERACTIV Security Extension is a usable and easily
administered system that goes beyond the requirements set forth in the
Orange Book. A collection of programs called the Trusted Computing
Base (TCB) maintains the parts of the system’s state that are related to
security. The TCB consists of a modified kernel and the trusted utilities
that reference and maintain relevant security data. The INTERACTIVE
Security Extension corrects, modifies, and adds to the standard utilities
and operating system to define its TCB. The TCB implements the secu-
rity policy of the system. Much of the software with which the system
administrator interacts is part of the system’s TCB. The INTERACTIVE
Security Extension provides a menu-driven, administrative interface to
help maintain the TCB.
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HOW TO USE THIS GUIDE

This guide contains the basic documentation you need to install, main-
tain, and use the INTERACTIVE UNIX Operating System, Version 3.0 or
later. Whether you are an experienced programmer or a novice user, be
sure to read the next few pages of this document. They will tell you
what is contained in this guide and in the INTERACTIVE UNIX System
V/386 Release 3.2 Guide for New Users, and how to use this information
to your best advantage.

What’s Included

The INTERACTIVE UNIX System V/386 Release 3.2 Operating System
Guide includes:

o INTERACTIVE UNIX Operating System Release Notes
Provides information about software enhancements, bug fixes, and
special requirements for the current release of the INTERACTIVE
UNIX Operating System.

o INTERACTIVE UNIX Operating System Installation Instructions
Provides step-by-step instructions for installing, initializing, and log-
ging in to the INTERACTIVE UNIX Operating System.

o INTERACTIVE UNIX Operating System Maintenance Procedures
Provides a detailed overview of the advanced procedures required to
keep the INTERACTIVE UNIX Operating System running smoothly.

¢ An Introduction to Sendmail
Provides information of use to sendmail users, including an over-
view of sendmail, a list of its configuration files, and explanations
of how to check your mail system and to forward mail.

e Sendmail — An Internetwork Mail Router
Describes the design goals for sendmail and gives an overview of
its basic functions. It also discusses usage details, compares send-
mail to other internet mail routers, and evaluates sendmail,
including future plans.

o Sendmail Installation Instructions
Provides installation instructions specific to using sendmail on the
INTERACTIVE UNIX Operating System.

¢ Sendmail Installation and Operation Guide
Provides the information needed to do a basic sendmail installa-
tion and the day-to-day information needed to maintain the mail
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system. It also describes some parameters that may be changed, the
command line arguments, and information about the configuration
file. The appendixes give a brief but detailed explanation of a
number of features not described in the rest of the document.

¢ An Introduction to the C Shell
Provides a basic explanation of the C shell, including its capabilities
and features, and a glossary that lists the special characters, terms,
and commands used.

o POSIX Compliance Document
This document is required by the Institute of Electrical and Elec-
tronic Engineers (IEEE) for an implementation claiming conformance
to IEEE Std. 1003.1-1988 (section 2.2.1.2). It has the same structure
as the standard, with the information presented in the appropriately
numbered sections.

o Documentation Roadmap
Outlines the complete documentation set available from SunSoft. It
describes the documentation that accompanies the INTERACTIVE
UNIX Operating System and additional, supplemental documentation
available to you.

¢ Reader’s Comment Form
Provides you with a way to tell us what you like or dislike about this
guide and to send us your ideas for making it even better.

o International Supplement Guide
Provides information on installation, features, and internationalized
applications development.

The INTERACTIVE UNIX System Guide for New Users includes:

o INTERACTIVE UNIX Operating System Primer
Provides a tutorial introduction to the basic components and features
of the INTERACTIVE UNIX Operating System and describes basic
UNIX System concepts.

o System Administration for New Users of the INTERACTIVE
UNIX Operating System
Provides a description of the basic system administration procedures
needed to manage the INTERACTIVE UNIX Operating System and
includes tutorial information for performing basic system administra-
tion tasks where appropriate.
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Where to Begin
The following outline provides some suggested ways to use this guide:

o If you are a beginner...

Read this introduction to get to know what the INTERACTIVE UNIX
Operating System is all about. Next, work through the ‘‘INTER-
ACTIVE UNIX Operating System Primer’’ in the INTERACTIVE UNIX
System Guide for New Users to learn the basics of using the UNIX
System. Then refer to ‘‘System Administration for New Users of the
INTERACTIVE UNIX Operating System’’ in that same document to
learn the basic procedures needed to manage your system.

o If you are an experienced UNIX System user...

Read this introduction, which outlines the enhancements and features
included in Version 3.0 or later of the INTERACTIVE UNIX Operat-
ing System. Then, read the ‘ INTERACTIVE UNIX Operating System
Release Notes’’ for information on the latest enhancements to the
INTERACTIVE UNIX Operating System. For more detailed and
technical information about the UNIX System, refer to the documen-
tation listed in the ‘‘Documentation Roadmap.’’

o If you are installing the system. ..
Read and follow the steps outlined in the ‘‘INTERACTIVE UNIX
Operating System Installation Instructions.”” Once you have com-
pleted the basic system installation, go to ‘‘System Administration
for New Users of the INTERACTIVE UNIX Operating System’’ in the
INTERACTIVE UNIX System Guide for New Users if you need basic
system administration help, or to the ‘“‘INTERACTIVE UNIX Operat-
ing System Maintenance Procedures’ for information about how to
perform more advanced system maintenance tasks and tailor the sys-
tem to match your requirements. If you need further information,
refer to the documents described in the ‘‘Documentation Roadmap.’’

o If you want the latest system information . . .
Read this introduction for a description of the enhancements and
features included in Version 3.0 or later of the INTERACTIVE UNIX
Operating System. Then, read the ‘ ‘INTERACTIVE UNIX Operating
System Release Notes’’ for up-to-the-minute information on what’s
new in the INTERACTIVE UNIX Operating System.

o If you want supplemental documentation. ..
Refer to the documentation listed in the ‘‘Documentation Roadmap’’
for more detailed and technical information on the UNIX System.
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CONVENTIONS USED

Throughout this guide and other INTERACTIVE Product Family docu-
mentation, boxed words indicate keys on your keyboard. For example,
refers to the key that moves the cursor to the next line. When
you are instructed to type a command, the command must always be fol-

lowed by using the key.

= Keys on your keyboard may be labeled differently than those shown
in the documentation. For example, the key is labeled
on some systems. If your hardware or software vendor
supplies additional documentation with your system, read that docu-
mentation for information on key names before you continue.

Illustrations of computer screen displays, file names, directory names,
and commands are printed in a typeface called constant width.
Constant width text looks like the text produced by most typewriters.
Whenever you are instructed to type anything shown in constant width in
this guide, type it exactly as it is shown.

Italics indicate the variables in a command or instruction format. In
actual use, a real name or number replaces the italicized text. For exam-
ple, the sequence rm filename shows the format for removing a file. The
word filename is replaced with the name of a real file that you would like
to remove from your system. Italics are also used for emphasis and when
new terminology is introduced. New terms in italics can be found in the
glossary at the end of the ‘‘INTERACTIVE UNIX Operating System
Primer’’ and at the end of other user-level documents.

References of the form name(n) refer to an entry called name in section
n of the reference manual or manual entries associated with that product
or as stated in the documentation.

In the ‘“‘INTERACTIVE UNIX Operating System Primer’’ and other
tutorial documents, new commands are introduced in a double-boxed
table. This display provides basic information about the command’s for-
mat (usage), description, options, and arguments.
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DOCUMENTATION REFERENCES

Throughout this guide and the INTERACTIVE Product Family documen-
tation, the following full documentation titles will be referenced in
shortened versions as follows:

Full Title Shortened Version
INTERACTIVE UNIX System V/386 INTERACTIVE UNIX
Release 3.2 Operating System Guide
Operating System Guide
INTERACTIVE UNIX System V/386 INTERACTIVE UNIX System
Release 3.2 Guide for New Users
Guide for New Users
INTERACTIVE UNIX System V/386 INTERACTIVE UNIX System
Release 3.2 User’s/System Administrator’s
User’s/System Administrator’s Reference Manual
Reference Manual
INTERACTIVE UNIX System V/386 User’s Guide
Release 3.2
User’s Guide
INTERACTIVE Software INTERACTIVE SDS Guide and
Development System Guide and Programmer’s Reference Manual

Programmer’s Reference Manual

Note that in documentation prepared by AT&T, references to certain

AT&T books now refer to information present in different INTERACTIVE
documents.

AT&T Document INTERACTIVE Document

UNIX System V/386 Release 3.2 INTERACTIVE UNIX Operating
Operations/System Administration ~ System Maintenance Procedures
Guide

System Administration for New Users
of the INTERACTIVE UNIX Operating
System
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UNIX System V/386 Release 3.2  INTERACTIVE UNIX Operating

Release Notes System Release Notes

UNIX System V/386 Release 3.2  INTERACTIVE UNIX System V/386
User’s/System Administrator’s Release 3.2

Reference Manual User’s/System Administrator’s

Reference Manual

UNIX System V/386 Release 3.2  INTERACTIVE Software
Programmer’s Reference Manual  Development System Guide and
Programmer’s Reference Manual

FOR MORE INFORMATION

The documentation included in this guide provides information about
how to install, use, and maintain the INTERACTIVE UNIX Operating
System and includes information about the UNIX System. This guide
does not include complete technical information on all aspects of the
UNIX System. For a more complete listing of related documentation,
refer to the ‘‘Documentation Roadmap’’ provided in this guide.
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INTERACTIVE UNIX Operating System
Version 3.0.1
Release Notes
August 1992

1. INTRODUCTION

INTERACTIVE™ UNIX® System V/386 Release 3.2, Version 3.0.1 from
SunSoft incorporates additional hardware support, enhanced tape capa-
bility, e.g., read and write variable blocksize, and a number of bug fixes.
These release notes supplement the Version 3.0 release notes and
describe only the differences between Version 3.0 and Version 3.0.1.

2. ADDITIONAL HARDWARE SUPPORT

Important features added in Version 3.0.1 include the following:

e Support for removable media technology — the INTERACTIVE UNIX
System now supports Bernoulli and Syquest mass storage devices.
These devices combine the performance and capacity of traditional
fixed disks with the advantages of transportability and expandability.
This support does not extend to installation on removable media.

e Olivetti EISA SCSI controller, ESC-X host adapter

e AMI Fast SCSI controller, running in Adaptec® 154x compatible
mode, or BusTek 742 enhanced mode

e Cornerstone PC202A Graphics controller

Also supported in this release is Intel’s LP486 series line of EISA
machines, using:

e NCR® 53C700 SCSI I/O Processor

e Embedded VGA coniroller

o Embedded IDE controller

o Intel® 82596 embedded Ethernet controller
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3. SOFTWARE CORRECTIONS AND FIXES
Version 3.0.1 fixes over 100 known bugs; some significant ones include:

o The DPT SCSI driver now flushes the controller cache when init 6
is executed, preventing a condition which could occasionally cause
some corruption of the root file system.

o The interrupt-vector conflict for the Adaptec 1742 controller has been
fixed.

e The AHA1540 controller can now be installed as a secondary con-
troller after configuring a primary MCA controller.

o E-mail no longer generates multiple copies of messages to recipients.

o Tape reads now succeed on tapes written on various devices, with
varying blocking factors.

o It is now possible, using sysadm backup, to back up the root
file system, excluding /usr.

e A vi ““‘wrap margin’’ bug that corrupted lines where the original line
length was greater than the new margin setting has been fixed.

¢ In systems that create a separate mountable /usr/spool file sys-
tem, both /usr and /usr/spool are now properly mounted.

o E-mail has been enhanced to increase the buffer size of the To field
from 4096 bytes to 12288 bytes, allowing longer lists of recipients
for individual mail messages.

4. CAVEATS, PROBLEMS, AND WORKAROUNDS

The following deficiencies are known to exist in Version 3.0.1. Where
available, workarounds are presented.

o The KornShell does not support job control.

e The KornShell does not support filename globbing within a DOS par-
tition, e.g.:

1s *

returns

*

rather than a list of file names.
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e The NCR700 driver for the on-board NCR53C700 SCSI I/O Processor
on the Intel LP486 series machines does not support multi-threaded
1I/0 or multiple LUNSs.

o Exabyte/Sun 8mm tape cannot automatically determine blocksize.
Users must explicitly specify:

mt -b 1
for 512 bytes/block, or
mt -b 2

for 1024 bytes/block when using the cpio, dd, and tar commands.

5. INSTALLATION

This section applies only to those users who have received a Platform
Update to update their existing Version 3.0. Anyone who has received a
full Version 3.0.1 release should refer to ‘‘INSTALLING VERSION 3.0’
in the ‘“‘INTERACTIVE UNIX Operating System Version 3.0 Release
Notes’’ and to the ‘“‘INTERACTIVE UNIX Operating System Installation
Instructions’’ for instructions on installing their system.

The Version 3.0.1 Platform Update is distributed on the following
diskettes which represent full replacements for those INTERACTIVE
UNIX Operating System subsets that have changed between versions 3.0
and 3.0.1, as well as for any update disks:

e Boot
o Install
o 4 Core diskettes

o 1 diskette containing the Basic Networking and High Sierra File
System subsets

e 3 diskettes containing the File Management and Kernel
Configuration subsets

o 1 diskette containing the User’s Manual Entries
o 2 diskettes containing the International Supplement

o INTERACTIVE Network Drivers diskettes — these will update the net-
work drivers for those who have INTERACTIVE TCP/IP.

o INTERACTIVE X11 Update diskettes — these will update INTER-
ACTIVE X11.
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To install the update, replace all the above 3.0 subsets with their 3.0.1
counterparts, and perform an update as described in section 4 of the
““INTERACTIVE UNIX Operating System Installation Instructions.”” Be
sure to update all the subsets for which you had a 3.0 version installed.

1. Install your INTERACTIVE UNIX Operating System according to
the instructions referred to above, but use the new (Version 3.0.1)
Boot and Install diskettes as replacements for the Version 3.0
Boot and Install diskettes.

2. Choose the update option and load the Core diskettes as
instructed.

Use sysadm installpkg to install the other software.

4. Use kconfig to rebuild and reinstall your kernel. Shut down and
reboot your system. The update to Version 3.0.1 is now complete.

6. NEW FEATURES
6.1 KornShell

The KornShell (see ksh(1)) is a UNIX System command interpreter that
behaves like the Bourne Shell, has some C shell features, and has new
additional features of its own. One key feature is the ability to repeat
previous commands, either as they were originally entered, or to edit
them before execution. The KornShell has become the command inter-
preter of choice for most programmers and is now supplied as part of the
INTERACTIVE UNIX Operating System.

6.2 International Supplement

The International Supplement is now included in all shipments of the
INTERACTIVE UNIX System. This package contains internationalized
versions of the most popular UNIX System utilities, such as date,
sort, and 1s. It also contains data files to support keyboards, date and
time formats, and fonts for most European languages and countries.

7. DOCUMENTATION NOTES

The following products referred to in parts of the documentation are no
longer available from SunSoft:

INTERACTIVE Network Connection Facilities
INTERACTIVE Ported NetWare
INTERACTIVE Text Processing Workbench
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INTERACTIVE UNIX* Operating System
Version 3.0
Release Notes
October 1991

1. INTRODUCTION

INTERACTIVE UNIX System V/386 Release 3.2, Version 3.0
incorporates numerous new features, enhancements, and bug fixes
into INTERACTIVE’s enhanced UNIX System V/386 Release 3.2
for Intel*-based 386* and 486* systems. These release notes con-
tain the following information:

NEW FEATURES IN VERSION 3.0
This section describes all of the new features and
enhancements to existing features made since Version
2.2.1 of the INTERACTIVE UNIX Operating System,
which was the direct predecessor of Version 3.0.

SOFTWARE CORRECTIONS AND FIXES
This section describes all of the bugs that have been
fixed since Version 2.2.1 of the INTERACTIVE UNIX
Operating System.

HARDWARE NOTES
This section describes some known idiosyncrasies and
incompatibilities of certain hardware supported by Ver-
sion 3.0, which could not be worked around in the
software.

CAVEATS, PROBLEMS, AND WORKAROUNDS
This section lists certain caveats the user should be
aware of and provides a list of bugs known to exist in
the release (with workarounds where available).

INSTALLING VERSION 3.0
This section gives a short overview of the installation
and update procedures for Version 3.0. To actually
install or update your system, refer to the “INTER-
ACTIVE UNIX Operating System Installation Instruc-
tions” in this guide.
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Appendix A: SUMMARY OF INTERACTIVE SUBSETS
This appendix lists all of the INTERACTIVE UNIX Sys-
tem subsets with a brief description.

Appendix B: VERSION 2.2.1 INFORMATION

This appendix provides information contained in the
release notes for Version 2.2.1 of the INTERACTIVE
UNIX Operating System. It is provided for the benefit
of those readers who are updating directly from Version
2.2 and may not have access to the Version 2.2.1 release
notes. The difference between Version 2.2 and Version
3.0 can be viewed as the sum of the information con-
tained in the main body of the Version 3.0 release notes,
which describes the changes between Version 2.2.1 and
Version 3.0, and the information contained in this
appendix, which describes the changes between Version
2.2 and Version 2.2.1.
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2. NEW FEATURES IN VERSION 3.0

The features described in this section have been added to the
INTERACTIVE UNIX Operating System since Version 2.2.1.

2.1 Enhanced System Administration

The system administration utility (sysadm) has been completely
rewritten to take advantage of the full-color INTERACTIVE Char-
acter User Interface (CUI) Toolkit that was first introduced in the
system installation portion of Version 2.2. In Version 3.0, most of
the common system administration functions are performed using
pull-down menus, pop-up dialog boxes, and visually pleasing screen
forms for data entry. Context-sensitive on-line help is available at
all stages of system administration, with the result that most day-
to-day administration can be done without a manual.

More than just the user interface of this utility has been rewritten —
each of the system administration functions was reviewed and
enhanced where necessary to provide more functionality and greater

ease of use. In some cases, entirely new areas of functionality were
added.

For more information on using the new system, refer to sections 2
and 3 of the “INTERACTIVE UNIX Operating System Maintenance
Procedures” in this guide, or simply type the command sysdemo
or log in using the sysdemo login and use the on-line help to navi-
gate through the system and learn how to use it without worrying
about harming your system; the sysdemo mode allows you to
navigate the system, use all the features and fill in any form,
without actually executing your requests.

2.2 Enhanced Kernel Configuration

The Kernel Configuration utility (kconfig) has also been rewrit-
ten to use the INTERACTIVE CUI Toolkit, and as a result the new
Version 3.0 kconfig is far easier to use and understand. It has
also been made modular and extendable; driver and help informa-
tion that was previously hard-coded into the kconf ig program is
now located in user-editable ASCII files. These files are both easy
to modify and easy to translate into other languages.

As with the new sysadm, more than just the user interface has
been improved; functionality has been substantially enhanced. One
example of this is that manual editing of kernel configuration files is
no longer required in order to configure new devices at nonstandard
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addresses and interrupt lines. Another is the ability to easily
configure the High Performance Device Driver (HPDD) (referred to
in earlier releases as the High Performance Disk Driver) to support
complex SCSI system configurations.

For more information about how to use the new kconf ig, refer to
sections 7 and 8 of the “INTERACTIVE UNIX Operating System
Maintenance Procedures.”

2.3 XPG3 Conformance

Standards conformance continues to be a major area of focus for
the INTERACTIVE UNIX Operating System. With Version 3.0,
strict conformance to the current version of the X/Open Portability
Guide (XPG3) has been added to the existing compliance with both
POSIX 1003.1 and SVID Issue 2. In combination with Version 3.0
of the INTERACTIVE Software Development System and the Inter-
national Supplement Guide, this supports the development and test-
ing of applications with the following features:

Localized collation sequences

Internationalized message files

Localized regular expression handling

Localized date and monetary format

As with POSIX 1003.1 conformance, XPG3 conformance occurs on
a per-process basis. Applications and commands compiled and
linked for a POSIX and XPG3 environment adhere to those stan-
dards when run, while all others adhere to SVID Issue 2.

2.4 International Supplement

Nondomestic shipments of the INTERACTIVE UNIX Operating
System include a new subset called the International Supplement,
which contains:

e All of the commands (over 30) specified by XPG3 as having
internationalized behavior, such as awk, grep, sed, and so on.
These commands adhere to local collation conventions, regular
expression handling, date and monetary formats, and localized
message files, if supplied. A locale (localization environ-
ment) must be provided in order to benefit from these features.
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o A full sample 1locale for the French language, which may be
used as a template for the development of other locales.
Other 1ocales may be supplied by your local reseller.

e Subsets of contributed data files, such as keyboard map files and
partial 1locales for various languages. These are provided on
an “as-is” basis and are not supported.

e A guide describing these features, as well as others already
present in the INTERACTIVE UNIX System, that provides
comprehensive information for developers, system administrators,
and end users in non-English speaking countries.

It is anticipated that developers in the United States who wish to
write applications that conform to XPG3 may require the Interna-
tional Supplement, which is available domestically as a separately
purchasable product.

2.5 EISA Support

While earlier releases of the INTERACTIVE UNIX System could be
used on machines with EISA bus architectures, the system did not
take advantage of any of the powerful features inherent in that
architecture, nor did it support EISA disk controllers running in
their enhanced EISA mode. Version 3.0 provides full support for
this powerful new class of machines, including:

e Support for physical memory over 16 MB on EISA machines.
The maximum amount of physical memory supported on these
machines is 256 MB.

e Support for a number of EISA disk controllers and SCSI
adapters, as described in section 2.6, “Peripheral Support.” An
EISA disk controller must be used to take advantage of more
than 16 MB of memory. When an EISA disk controller is
present, DMA to memory over 16 MB is done directly rather
than being remapped through memory below 16 MB, which
would degrade performance.

e A kernel driver for developers of EISA controllers to use as an
interface to the EISA NVRAM. (For more information about
EISA support, refer to eisarom(7) in the INTERACTIVE UNIX
System User’s/System Administrator’s Reference Manual.)
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2.6 Peripheral Support

Support has been added in Version 3.0 for the following devices:

The Adaptec* 1520 SCSI host board adapter

The Adaptec 1740 EiSA SCSI host board adapter

The BusTek 742 EISA SCSI host board adapter

The COMPAQ* Intelligent Drive Array EISA disk controller
The COMPAQ 320/525 MB SCSI tape adapter

The DPT 2011 ISA SCSI host board adapter

The DPT 2012 EISA SCSI host board adapter

The IBM* MCA SCSI host board adapter (for PS/2* Model 95
machines)

The Future Domain TMC-1680 SCSI host board adapter
The Future Domain MCS-700 MCA SCSI host board adapter
The Western Digital 7000ASC SCSI host board adapter

The Western Digital 7000EX EISA SCSI host board adapter

All SCSI-compatible CD-ROM drives attached to any supported
SCSI host board adapter

The Adaptec 1540 series of SCSI host board adapters and the
Future Domain TMC-800 series of SCSI host board adapters con-
tinue to be fully supported as well.

For more information about this new device support, refer to section
8.2 of the “INTERACTIVE UNIX Operating System Maintenance
Procedures” and the Section 7 manual entries for these drivers in
the INTERACTIVE UNIX System User's/System Administrator’s
Reference Manual.

Support for the following devices has been significantly altered in
Version 3.0:

The High Performance Device Driver (HPDD) (previously
referred to as the High Performance Disk Driver), which pro-
vides support for a wide range of disk controllers and SCSI host
board adapters (HBAs) such as those listed above, has been
enhanced to support machine configurations with large numbers
of controllers/HBAs and attached devices. The old limits were
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two controllers/HBAs and four devices per controller. The new
limits are six controllers/HBAs and 32 devices per controller.
This provides support for many new high-end SCSI-based sys-
tems currently entering the market.

e Within the HPDD, support for SCSI tape devices has been
enhanced significantly. For example, writing multi-volume tapes
(for example, backups that span more than one physical tape) is
now supported. See section 3, “SOFTWARE CORRECTIONS
AND FIXES,” of this document for a more detailed description
of the problems that have been fixed.

e The floppy tape driver distributed in Version 2.2 has been
removed from Version 3.0 and replaced by a driver that supports
a wide range of Irwin floppy tape drive models.

e Tape support in general has been unified with the addition of a
universal command, mt, for control (for example, erasing, reten-
sioning, and so on) of any supported tape drive. This utility
significantly eases the job of automatically managing tape
backup via shell scripts when used with the “no-rewind” device.
Refer to mt(1) for usage instructions.

The following device drivers are no longer included in Version 3.0,
due either to obsolescence or to more current versions being avail-
able from third parties. Users upgrading from previous releases
may still be able to run their existing versions of these device drivers
under Version 3.0, but this is not recommended.

e The SunRiver* Fiber Optic Station drivers. The latest SunRiver
device drivers may be downloaded free of charge from the Sun-
River bulletin board. Call (512) 835-8082, with a 1200 or 2400
baud modem, 8 data, 1 stop, no parity bit ANSI is supported for
a color display. If you have questions, contact SunRiver Techni-
cal Support at (512) 835-8001 (voice) or (512) 835-8026 (FAX),
or send email to wuunetl!sunrivl!support or
support@sunriver.com.

e The UnTerminal* Station drivers. The latest versions of these
drivers may be obtained directly from Advanced Micro
Research, Inc. at (408) 456-9400. Drivers are available for the
following types of UnTerminal Multi-Station adapters:

e Video Network Adapter (VNA), a four-user Hercules*
graphics adapter.
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e Video Network Adapter Plus (VNA Plus), an eight-user Her-
cules graphics adapter.

e Video Graphics Network Adapter (VGNA), a two-user VGA
graphics adapter.

e Video Graphics Network Adapter Plus (VGNA Plus), a
four-user VGA graphics adapter.

The Bell Technologies ICC* Multiport Card driver.
The Hub Multiport Serial Card driver.
The DigiCHANNEL MC/Xi* Async driver.

The INTERACTIVE MultiView DeskTop HSM host support
module. This is not really a driver, but rather a module needed
to support older versions of the MultiView DeskTop product;
this module is now obsolete.

2.7 Very Fast File System

A new file system type, the Very Fast File System (VFFS), has been
added to Version 3.0. As its name indicates, for certain types of file
system usage it is significantly faster than INTERACTIVE’s stan-
dard Fast File System, which stands on its own merits as one of the
industry’s fastest S5-compatible file systems. The programming
interfaces of the S5 and VF file systems are identical, and thus when
appropriate, the VFFS can transparently replace the S5 FS. The
on-disk structure of the VFFS is not, however, S5-compatible, which
means it cannot be used when interoperability with S5 file systems
on other UNIX System platforms is required.

The VFFS is a mountable UNIX System file system that is designed
for high-speed sequential reading and writing of very large files,
such as files containing images. The transfer rate from disk
approaches the maximum transfer rate of the drive itself. For
example, on a 10 Mbit/sec ESDI drive, the transfer rate is roughly
700 Kbyte/sec, about twice as fast as the S5 file system. This per-
formance is achieved by two techniques:

o Files are allocated in large, contiguous ‘“‘extents.”

e Whenever possible, data is transferred directly to and from the
user program address space, rather than through the buffer
cache.

fgﬁ\
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Note that the VFFS is not intended as a replacement for the general
purpose S5 file system. It should be used only in systems that are
largely dedicated to applications (such as image or sound manipula-
tion) with throughput requirements that are based on frequent
movement of large data objects.

For more information on this new file system type, refer to section
5.6.1 in the “INTERACTIVE UNIX Operating System Maintenance
Procedures.”

2.8 CD-ROM File System

A new file system type, the High Sierra File System, has been
added to Version 3.0. It supports two common file system formats
for CD-ROM disks, the High Sierra and the ISO 9660.

By mounting a CD-ROM disk written in these formats using the
standard mount command, files on the CD-ROM disk can be read
as if they were part of the user’s regular INTERACTIVE UNIX Sys-
tem file system. Of course, the CD-ROM file system cannot be writ-
ten to.

This support allows applications to access a large base of informa-
tion that is available through various sources on CD-ROM disks in
these formats. For more information on this new file system type,
refer to section 5.6.2 in the “INTERACTIVE UNIX Operating Sys-
tem Maintenance Procedures.”

2.9 Miscellaneous Enhancements

e If you have more than one operating system loaded on your pri-
mary fixed disk, you can now select which one will be started
any time you boot your machine. For example, if you have both
an MS-DOS* (DOS) partition and an INTERACTIVE UNIX Sys-
tem partition, whenever you boot your machine a menu is
displayed and you are prompted to select which partition should
be booted. If you do not respond within 20 seconds, the “active”
partition (as determined by your FDISK table) will be automati-
cally booted, as in earlier releases. This new feature makes it
easier to switch between different operating systems in different
partitions on your fixed disk.

e The Fast File System (FFS) has been enhanced to provide a
significant performance improvement when mounting and
unmounting large file systems. This is particularly noticeable
whenever a machine with a large fixed disk capacity is being
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booted or shut down; the process of mounting and unmounting
all of .the file systems can literally go from several minutes to
several seconds.

The version of the C shell (csh) shipping with Version 3.0
incorporates all fixes and upgrades from the Berkeley 4.3BSD
“Tahoe” release, most notably fixes in the shell grammar and
many efficiency improvements. For a list of the bugs that are
fixed in this new version, refer to section 3 of this document,
“SOFTWARE CORRECTIONS AND FIXES.”

The version of the mail router (sendmail) shipping with the
INTERACTIVE UNIX Operating System Version 3.0 is based on
Berkeley’s Version 5.65. The most notable of the improvements
is that it no longer uses lock files to prevent simultaneous
delivery of mail messages; rather, it uses the kernel’s file locking
facilities, thus reducing the amount of overhead involved in pro-
cessing mail messages. This change also eliminates problems
caused by system crashes while a message is being handled. For
a list of the bugs that are fixed with this new version, refer to
section 3 of this document, “SOFTWARE CORRECTIONS AND
FIXES.” The various sendmail guides have been updated to
reflect the new version.

The INTERACTIVE UNIX Operating System kernel had previ-
ously been distributed as a small set of large object files, as is
traditional for System V Release 3.2-based systems. This makes
the job of distributing software updates very difficult, as even a
small change to the kernel requires a major update, and it is
difficult to prevent these updates from conflicting or overlapping.
With Version 3.0 the kernel is now being distributed as a large
set of small object files contained within a library. This change
is completely transparent to the user, but allows INTERACTIVE
Systems Corporation to support its users in a more efficient and
timely manner.

The spreadsheet used during system installation to allocate space
for file systems has been altered so that it is far more intuitive
and easy to use.

-~
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3.

SOFTWARE CORRECTIONS AND FIXES

Over 100 bugs have been fixed in software and documentation for
this release of the INTERACTIVE UNIX Operating System. The
following sections represent a condensed list of the most important
of the software fixes.

3.1 Hardware Driver Problems

3.1.1 SCSI Tape Driver Corrections and Enhancements

The driver failed to correctly report the error status of requests
to the SCSI tape drive. This driver now correctly reports end of
tape, enabling large backups across multiple tapes. The driver
also detects bad media and correctly reports when there is no
tape in the drive. The system no longer panics or hangs when the
tape is broken or breaks while executing a driver request.

The driver has been enhanced to fully support requests for a
“no-wait” tape device, that is, one that returns to the caller
without blocking for the request to terminate.

The driver improperly handled requests to the “no-rewind”
device, thus enabling multi-volume backup on one tape.

The driver now properly fails requests to erase a tape opened in
read-only mode and prints an informative error message.

The driver prints a warning message when a DC600A tape is
written in 120 MB format on a 150 MB tape drive. Users would
sometimes attempt to read these tapes in a 60 MB drive, not
realizing that this device cannot read formats greater than 60
MB.

The driver now properly handles piping of write requests
between the cpio and d4 utilities.

ioctl requests to the tape driver (erase, retension, rewind,
seek file mark, and write file mark) are now properly handled.
The prior version would hang on requests to seek file mark(s).

The tape driver now properly handles a request to read from a
new blank tape, returning read error rather than causing the
Archive 2150S to perform an endless series of failing reads.

The tape driver now correctly refuses the request rather than
hanging when it receives a request for I/O that is not a multiple
of the tape drive’s native block size.
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3.1.2 1p (Printer Subsystem) Corrections

If jobs were spooled to a printer that was off line, when the
printer was turned back on, the jobs were not unspooled prop-
erly, and that printer’s job queue was hung up until the next sys-
tem reboot.

For serial printers, setting stty options on the 1lp or
lpadmin command line did not work.

The -0 nobanner option of 1p did not work.

3.1.3 Miscellaneous Driver Corrections

The limit on the size of a fixed disk attached to the system was 1
Gb. This has been extended and disks of arbitrarily large size
are now supported.

The system did not support DTC 7287 disk controllers (RLL
format).

When using a Future Domain SCSI host board adapter with
more than one disk attached to it, heavy I/O to more than one of
the disks at a time could cause the system to panic.

On systems configured with an Adaptec 1542 SCSI host board
adapter and multiple fast fixed disks, heavy I/O to more than
one disk at a time would occasionally cause the system to hang.

On systems configured with an Adaptec 1542 SCSI host board
adapter, if a process attempted to read past the end of the UNIX
System partition, the system would hang.

Serial port transmission has been made more reliable when doing
high-speed transmission (9600 baud and greater) on busy sys-
tems. In previous versions occasional loss of characters (up to
five per thousand) could occur.

Systems configured with a primary ST506 disk controller and a
secondary ESDI disk controller could not access disks on the
secondary controller.

Certain valid VGA adapters, such as the ESD CMG, were not
recognized as such due to the driver not masking off the 4 high
bits of the color select register.

I/O to the character device node corresponding to a disk on an
Adaptec 1540 SCSI host board adapter would succeed even if
the device was powered off.
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e The key, which works to stop and start screen out-
put, did not light up as it should when output is stopped.

e If the system panicked with the kernel debugger configured into
the system and the current virtual terminal was not the console,
it was often impossible to get to the console where the debugger
information was being displayed, particularly if a graphics appli-
cation such as VP/ix* or INTERACTIVE X11 was in use on the
current virtual terminal. The system now automatically switches
to the console and returns to normal character mode. It also
inhibits inadvertently entering the debugger from another virtual

terminal using the [d] keystroke combination when
in graphics mode.

e The built-in Mouse Driver (supplied on the Additional Drivers
diskette) did not support 3-button mice.

3.2 S5 File System Corrections

e Programs that created and removed large numbers of files, most
notably the news application, could cause file system damage.
Most of the problems that caused this symptom were fixed in
Version 2.2, but one loophole remained that would allow it to be
exhibited under very rare circumstances; this final loophole has
been closed.

e Under very unusual circumstances, it was possible for the root
file system to incur damage if the system was brought up after
being shut down improperly.

¢ If the system discovered a bad block on a fixed disk, the system
could panic in the process of printing out the console message
informing the administrator of the bad block. Again, this hap-
pened only under rare conditions.

¢ If two directories under the same parent directory were links to
each other, then removing one of those directories would ulti-
mately result in file system damage.

3.3 sysadm System Administration Corrections

The new sysadm utility, in addition to providing a superior look-
and-feel and much new functionality, also fixes a number of specific
problems reported in the old sysadm utility. For example:

¢ sysadm addbadblocks would fail on the first disk of the
second controller in a system.
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You could not update the number of ttys on a system using
sysadnm after installing the Multi-User Upgrade extension.

Using sysadm devicemgmt (to manage UUCP devices), you
could not enter uppercase letters as part of the device name.

sysadm umount£fsys did not work with DOS file systems or
UNIX System file systems on low density diskettes.

sysadm installpkg sometimes scrolled information off of
the screen faster than it could be read.

sysadm lineset could fail with varying symptoms depend-
ing on the system configuration.

sysadm would reset the terminal’s erase character to (]
regardless of what it was when sysadm was invoked.
sysadm addharddisk would also reset the interrupt char-

acter to )

sysadm addharddisk would create file system directories
with a default mode of 777, which allowed all users full access.
It also did not allow proper flexibility in naming the new file sys-
tems, nor did it add them by default to /etc/£fstab for
automatic mounting on system boot.

sysadm adduser would not allow you to specify an existing
directory as the user’s home directory, making it cumbersome to
have users share home directories, or to have a user log in to a
predefined and existing directory.

3.4 C Shell (csh) and Job Control Corrections

The %= and %- commands did not work.

The default job control switch character was improperly set such
that it was possible to have it transmitted unexpectedly. The
current system has the default switch character undefined, so job
control is always disabled until an stty command is issued to
set the switch character.

csh did not get signal names right (for example, kill
-WINCH pid).

csh did not notice properly when a process dumped core.

csh did not work properly with an NFS*-mounted directory in
$PATH or in expanding names of files in NFS-mounted
directories.
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e Shell variables may now have longer names, and they may now
contain numeric characters and underscores (_) in addition to
alphabetic characters.

e Processes that attempted to catch SIGCONT would catch it
properly the first time the signal occurred, but not subsequently.

3.5 sendmail (Mail Router) Corrections

® sendmail is generally much more stable when dealing with
large volumes of messages, such as on a mail hub machine.

e The alias database was not properly locked while being
updated, allowing multiple updates to corrupt the dbm files.

e Several bugs related to use of the name server (DNS/BIND)
have been fixed, and better support for MX records is present.

3.6 dossette (DOS File System Access) Corrections

e Changing diskettes during a session could cause dossette to
become confused and begin endless retries.

e Use of the B: drive (second diskette drive) was erratic under
some circumstances.

e It was not possible to format a 3.25-inch diskette in 720Kb (low
density) format.

e Diskettes formatted under dossette did not always inter-
operate properly with standard DOS or the VP /ix Environment.

3.7 Miscellaneous Corrections

e Processes running in POSIX mode (that is, compiled as POSIX
applications) would sometimes cause a system panic.

e Systems equipped with Intel 80486 processors and configured
with a very large number (5000, for example) of kernel buffers
(tunable parameter NBUF) would occasionally panic.

e A process that attached the same IPC shared memory address

more than once could cause the system to hang under heavy
load.

e If a program placed a kernel record lock on a file in a DOS-
FSS-mounted DOS file system and then did not release it before
exiting, record locking on the system in general would be broken
until the next system reboot.
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When using DOS-FSS file systems, if the parameter
NDOSINODE, as defined in an obscure system configuration file,
had a different value than the standard kernel tunable parameter
NINODE, DOS-FSS would display erroneous behavior after some
amount of use. The NDOSINODE parameter no longer exists
and this problem no longer occurs.

The £fdisk command would occasionally produce a garbled
display when dealing with disks with more than 1000 cylinders.

During system installation it was not possible to define more
than 7 file systems, even though the actual limit is 13.

If the /etc/TIMEZONE file had a comment line before the
setting of the T2 variable, the system would fail to boot. Also,
if it had a legal time zone specifier greater than 11 characters
long, the su - command would not work.

If you chose a non-U.S. keyboard during system installation,
after the system was installed and you rebooted, the keyboard
behavior reverted to U.S. behavior.

Setting the time zone during system installation did not work.

Setting up inittab to come up in single-user mode by setting
the initdefault line to an s did not work.

The tar command could not be used on files whose path names
were longer than 49 characters. '

The pg command would loop forever when used to page through
very large files (well over 30,000 lines).

The pseudo-tty driver (distributed on the Additional Drivers
diskette) could not be configured into the kernel unless the
INTERACTIVE TCP/IP or the INTERACTIVE XI11 extension
was also installed and configured.

Using the #! feature to specify an alternate interpreter for the
shell script would cause the process to hang if the path name to
the alternate interpreter was more than 18 characters.

The TCSETAF ioctl of the tty driver would cause the write
queue to be flushed; only the read queue is supposed to be
flushed on this ioctl.

The permissions as distributed on some system directories and
files were not as tight as possible to maximize security.
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Under some circumstances arrow keys would not work with the
vi editor.

If the cu command encountered line noise, it would lock and
become an unkillable process.

Going from multi-user to single-user mode and then back again
resulted in multiple cron daemons running, resulting in cron
jobs being run numerous times.

If the password for a user whose login name was longer than
eight characters expired, the user could not log in again, since it
was impossible to change the password.

It was impossible to remove the User’s Manual Entries subset;
although the removal appeared to work, the files remained on
the fixed disk.

The terminfo entry for at386 incorrectly specified the xt
option for destructive tabs as being supported.

The comm command did not behave like the sort command in
collating text with non-ASCII characters; they now both treat all
characters as 8-bit quantities.

The command dfspace would incorrectly report free space
remaining on file systems that were completely out of space.

The inittab file was limited to 100 entries; this has been
increased to 400.

The command who am i failed for users whose login name was
eight characters long.

The nawk command did not recognize command line variable
assignments to variables with an underscore (_) in the name.

The stack -u subcommand of the crash command did not
work.
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4. HARDWARE NOTES

The hardware base supported by the INTERACTIVE UNIX System
continues to grow with Version 3.0 (refer to section 2.6, “Peripheral
Support”). A large number of Intel-based PC platforms are sup-
ported in Version 3.0, including various manufacturers’ machine
models in combination with various disk controllers, tape drives, and
so on. The definitive list of officially supported hardware is the
INTERACTIVE UNIX System V.3.2 Hardware Compatibility Guide,
available through the INTERACTIVE TeleServices Department at
(800) 346-7111 or outside the United States, from your local distri-
butor. In addition, with the large and ever-growing ranks of PC
hardware, many platforms not explicitly named in the Compatibility
Guide will also run the INTERACTIVE UNIX Operating System.

Due to this large hardware base, there are occasions where issues
arise with particular manufacturers’ units. The items mentioned
here have been discovered in testing Version 3.0. Although these
notes refer to specific manufacturers’ equipment, they are meant to
imply neither an endorsement nor a condemnation of either the
manufacturer or the equipment. They are supplied so that users
with this equipment know in advance about problems they are likely
to encounter and workarounds where available.

4.1 Installation on EISA Disk Controllers

Particular care must be taken when installing the INTERACTIVE
UNIX Operating System on EISA bus machines with EISA disk con-
trollers or EISA SCSI host board adapters. Most of the newly-
supported EISA controllers have both a compatibility mode, which
emulates a particular ISA controller, and an enhanced (or extended)
mode, which is their true EISA mode.

To take advantage of the speed and features provided by the EISA
bus, these controllers must run in their enhanced mode. However,
for many of these controllers, the INTERACTIVE UNIX System
kernel that is provided on the Boot diskette supports only the com-
patibility mode. Machines with these controllers must be initially
installed with the controller in its compatibility mode (note that in
this mode, the kernel will only ‘“see” the first 16 MB of the
machine’s physical memory, even if it has more). Then the HPDD
subsystem must be reconfigured and the kernel rebuilt using the
kconfig utility, the system must be shut down, the controller
changed to run in enhanced mode, and the new kernel booted. The
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controller will then be fully supported running in its enhanced mode
(and the kernel will “see” all of the machine’s physical memory).

Switching the controller between compatibility and enhanced mode
is an operation that varies depending on the controller; instructions
should be provided by the controller hardware manufacturer.
Details on which controllers must be installed in compatibility mode,
and what the various hardware settings (IRQ, DMA, I/O addresses)
each controller must be in during system installation, may be found
in tables in section 8 of the “INTERACTIVE UNIX Operating Sys-
tem Maintenance Procedures.”

4.2 Miscellaneous Notes
The following anomalies have been observed:

e The B-stepping of the Intel 80486/25 chip (this refers to a ver-
sion of the 25MHz model of the 486 chip that is no longer in
production, but is present in some existing machines) can cause
significant problems for the INTERACTIVE UNIX System ker-
nel. These problems can range in severity from a total inability
to install the INTERACTIVE UNIX Operating System on
machines with this chip, to occasional system hangs and panics
under heavy loads on such machines. No software workaround
has been discovered for this problem. Replacing the chip with a
current stepping (C or later) causes the problem to disappear
completely.

o Installation on machines with a DPT model 2011 or 2012 SCSI
host board adapter requires some special steps in configuring the
board. For the 2011, the I/O base address must be switched
from its default factory setting to address 0x230; refer to the
DPT documentation for instructions. For both controllers, the
dptfmt utility supplied by DPT must be run. In doing so,
make sure that the emulation information for both drives is set
to disabled and that the drive types for both drives are set to
0. This allows proper operation of these controllers in their
enhanced mode, and ensures that the kernel can see all
configured devices.

When using kconfig to reconfigure the DPT 2012 to run in
enhanced mode, make sure to set the I/O address and DMA
channel to NA (not applicable); the kconf ig default has them
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set to the DPT 2011 settings, since the same driver is used for
both controllers.

The following firmware revisions are required for DPT boards:

DPT Firmware
Board Revision
2011 002F

2012/A 003G
2012/B 002G

In all cases, the Smart ROM version should be 1E and the EISA
configuration file should be version 3B. Versions later than these
should also work properly. Earlier versions will work to some
degree, but are not recommended.

The Adaptec AHA-1740 EISA SCSI host board adapter running
in its enhanced mode occasionally displays an error message
such as a174x_diskint: Data overrun or
underrrun. This is caused by faulty firmware on the board
and only occurs on firmware with a checksum of either 84DF or
865F. This checksum is located on the EEPROM at location U2
in the upper left-hand corner of the board, where there is a 7-
digit part number followed by CS and then the checksum. If the
checksum is not one of the two mentioned above, this problem
will not occur. If it is one of the two, obtain and load updated
firmware from Adaptec on to the board.

The Western Digital WD-7000ASC SCSI host board adapter will
fail when used with a Connor CP3100 SCSI disk drive if the
firmware revision on the Western Digital board’s U46 EPROM is
earlier than version 62-000243-809. This is due to a problem
with the firmware prior to this version.

The driver for the various supported models of Future Domain
SCSI host board adapters do not support SCSI tape devices with
a native block size greater than 512 bytes, such as the Wangtek
5525 quarter-inch tape drive or the Archive* 4520 DAT.

The Dell* 450SE machine cannot be installed with the INTER-
ACTIVE UNIX Operating System unless the external cache is
disabled. It is sometimes the case on various machine architec-
tures that disabling of caches and shadow RAM areas can sud-
denly make “uninstallable” machines installable without any
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adverse effect once the machine has been successfully installed.

This can be worth a try in the unlikely event that you find your

386/486 machine unable to boot the INTERACTIVE UNIX
—~ Operating System from the Boot diskette.
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5. CAVEATS, PROBLEMS, AND WORKAROUNDS

The following deficiencies are known to exist in Version 3.0. Where
available, workarounds are presented:

e If you are installing the INTERACTIVE UNIX Operating System
for the first time on to a system currently running a non-
INTERACTIVE version of a UNIX or XENIX* operating system,
the installation procedure may fail. This usually only occurs
when the INTERACTIVE UNIX System is being installed on to
the old £d1isk partition. In this case, reboot your system using
your non-INTERACTIVE boot diskette and use the £disk pro-
gram to delete the existing UNIX System partition. Proceed
according to the installation instructions.

e The new sysadm utility, when run on the system console
screen, does not suppress messages printed to the console by the
kernel or other system services, even when those messages are
caused by the sysadm action you are performing. For exam-
ple, if you are logged in to the console and attempt to format a
diskette with sysadm and do not properly insert the diskette
into the drive, the standard console message FD(0):
diskette not present -- please insert will
appear on your screen. Note that the screen can always be
refreshed within sysadm by simply typing [r].

e The DOS-FSS facility cannot be used to mount DOS partitions
that have been formatted using DOS versions 4.0 and later.

e Within the new sysadm and kconf ig, occasional anomalies
in screen appearance have been seen. For example, the main
screen border can disappear and the color of menus can change
from green to brown. These problems occur only rarely and are
completely cosmetic in nature. On extremely rare occasions,
fatal errors have been seen in the toolkit that these programs are
based upon, causing a fatal exit from the program; should this
occur, simply restart sysadm or kconfig.

o The first time sysadm is invoked, and whenever it is invoked
after adding a package containing new sysadm scripts, the
startup time is noticeably longer due to the need to rebuild vari-
ous supporting databases.

e The names of subset and extension packages that appear on
screen during installation via sysadm installpkg are trun-
cated to 58 characters. A few package names exceed this limit.
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e Some problems exist in the sysadm backup procedures:

e Only one user at a time on the system may run a backup
procedure. No check is made for this condition.

e The sysadm backup menu, Back Up Selected
Files, has a verify option. It only verifies the last volume
of a multi-volume backup. As a workaround, earlier volumes
can be verified manually using the dd or cpio commands.

e On backups to tape, make sure to specify the “rewind” tape
device name, as specifying the “no-rewind” device causes the
backup to fail.

e Backups made with an absolute path name can only be
restored to their absolute locations, even if a directory to
restore to is specified using the restore option. It is
recommended that backups always be made using relative
path names (that is, without the leading /).

e If the background and foreground colors on the screen were
changed via the setcolor command, they will be changed
back to the default when using the sysadm command.

e When the kconfig command is used to reconfigure the
HPDD, it does not default to the old settings present the last
time the HPDD was reconfigured. Rather, you must fully
specify the characteristics of your fixed disk controllers (how
many, what attached devices, what IRQ level, and so on) each
time you choose this option.

e System accounting information on fixed disk performance is not
maintained, making the sar -d command nonfunctional. This
does not impair the utility of the system accounting package as a
whole.

o Installation of some subsets, extensions, and third-party software
can occasionally produce the error message
? /etc/conf/kconfig.d/description. This may
be safely ignored.

e Users of the International Supplement should note that the
XPG3 version of the tar command produces archives that can-
not be read by older versions of tar (as per the XPG3 stan-
dard). If such backward compatibility is required, the standard
System V tar command, which is saved after loading the Inter-
national Supplement, should be used.
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6. INSTALLING VERSION 3.0

If you are updating your system from a release of 386/ix* (2.0.2 or
earlier), it is necessary to perform a complete (destructive)
installation. Make sure you have backed up all of your user files,
and those system files that you have altered (such as
/etc/passwd), before performing such an action. You may
then restore these files on to your newly installed INTERACTIVE
UNIX System Version 3.0. Whether you are installing the INTER-
ACTIVE UNIX System on a machine for the first time or perform-
ing a destructive update from the 386/ix Operating System as
described above, follow the instructions in the “INTERACTIVE
UNIX Operating System Installation Instructions” to do a complete
installation.

If you are updating your system from an earlier installation of the
INTERACTIVE UNIX Operating System (Versions 2.2 or 2.2.1), it
is not necessary to perform a complete reinstallation of your system.
However, if you want to change the disk partitioning of your pri-
mary disk, you cannot use the update option; you must reinstall the
entire system (destructive installation).

If you choose to perform a nondestructive installation, you must also
reinstall all optional subsets and extension packages that are
installed on your current system. Most of these packages have been
updated since the earlier 2.x releases. The following files are saved
(if they exist) and restored to an updated system:

/.profile
/etc/conf/cf.d/init.base
/etc/fstab
/etc/group
/etc/inittab
/etc/partitions
/etc/passwd
/etc/shadow
/etc/TIMEZONE
/etc/bupsched
/etc/gettydefs
/etc/ttytype
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/etc/issue

/etc/profile

/etc/default/login
/etc/default/passwd
/etc/default/su
/usr/spool/cron/crontabs/adm
/usr/spool/cron/crontabs/root
/usr/spool/cron/crontabs/sysadm

System files not listed here will be overwritten during the update
installation. If you have modified other system files, back them up
before proceeding. Be wary of restoring the older versions of system
files, since in some cases only the newer versions will work correctly.

Before updating your INTERACTIVE UNIX Operating System, you
must ensure that your primary fixed disk is correctly identified in
the file /fetc/partitions. The installation procedure requires
this disk to be named disk0. This is the default name, but if you
have edited the /etc/partitions file or have reconstructed
this file using the mkpart -x command, it may have a different
name. The /etc/partitions stanza for the primary disk con-
tains the string device = "/dev/rdsk/0p0". Check to see
that this stanza is labelled disk0: and change it if necessary.

To update the INTERACTIVE UNIX Operating System, shut down
your system and insert the Version 3.0 Boot diskette. Read the first
three sections of the “INTERACTIVE UNIX Operating System In-
stallation Instructions.” Then follow the instructions in section 4.
When the main installation menu appears, select the Update
option and follow the instructions on the screen. Note that making
a full system backup before performing an update is strongly
recommended.

After updating, if you have more than one disk controller and/or
SCSI host board adapter in your system, the device names in your
/etc/fstab file for file systems on the second controller will be
wrong. If the second controller is non-SCSI, change names of the
form c1dnsn to c1tnsn, where n is a digit. If the second con-
troller is a SCSI, the digit associated with the first n should be
changed to match the SCSI target ID of the disk that file system is
on.
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6.1 Updating Optional INTERACTIVE Subsets and Extensions

If you have a version of the Kernel Configuration subset (kc)
already installed on your machine, you must reinstall the 3.0 ver-
sion. The following files will be saved and restored during the
update:

e /etc/conf/cf.d/mdevice

e /etc/conf/cf.d/stune

e /etc/conf/kconfig.d/description
e All files in /etc/conf/sdevice.d

o All filesin /etc/conf/sfsys.d

If you have installed additional device drivers, they should not be
affected by updating the kc subset. However, inittab entries or
startup scripts could be affected.

You must also reinstall all of the drivers from the Additional
Drivers diskette that you are currently using. Refer to Appendix A
for a list of the drivers on this diskette.

After reinstalling the kc package, use kconfig to build a new
kernel with the Version 3.0 fixes and drivers installed. Note that
you must also choose the Reconfigure HPDD option of
kconfig at this time, as your old HPDD configuration cannot be
saved.

As with the Kernel Configuration and Additional Drivers subsets,
you should update all subsets that you have installed on your exist-
ing machine with the Version 3.0 counterparts to ensure that you
bring these subsets up to a Version 3.0 level of functionality. There
is no guarantee that an earlier version of any subset will function
properly under Version 3.0 of the operating system, as such combi-
nations have not been tested. Note, however, that this statement
does not apply to applications software from INTERACTIVE or
third parties, for which binary compatibility with earlier versions of
the INTERACTIVE UNIX Operating System has been carefully
preserved. Such packages should run unchanged after updating
your system to Version 3.0.
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Appendix A: SUMMARY OF INTERACTIVE SUBSETS

The INTERACTIVE UNIX Operating System is supplied with a
number of software subsets. Depending upon your individual
requirements and the size of your fixed disk, you should select and
install only those subsets that are necessary for your daily use.

The Boot, Install, and Core subset diskettes are required to install
and run the INTERACTIVE UNIX Operating System. The remain-
ing subsets are optional. All subsets that do not appear on any
diskette label are located on the Additional Drivers diskette.

The following tables show the purpose of each subset and the
approximate amount of fixed disk storage that is required.

Required Subsets

Subset Name Storage
and Function Required
Core 7 MB

The Core subset contains the most
commonly used system commands
and utilities. It also contains the
utilities that are required to drive
system peripherals (such as printers)
and to maintain the system.
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Optional Subsets

Subset Name Storage
and Function Required
Basic Networking 1.4 MB

The Basic Networking subset contains the files
and utilities required to configure and use the
standard UNIX System networking utility
(uucp) and network mail router (sendmail).

File Management 0.4 MB
The File Management subset contains the
commands and utilities used to manipulate
UNIX System files.

Kernel Configuration 4.0 MB
The Kernel Configuration subset contains the
programs and configuration files required to
configure and build a new UNIX System kernel.

2 Kilobyte File System Utility Package 0.2 MB
The 2 Kilobyte File System Utility Package
subset provides an optional method of file
system organization employing larger (2K)
block sizes to alter disk input/output
(1/0) performance.

XENIX File System Package 0.1 MB
The XENIX File System Package subset provides
support for mounting and using XENIX file systems
just as you would under XENIX System V.

High Sierra File System 0.1 MB
The High Sierra File System subset provides
support for the most popular formats of
file systems on CD-ROM disks.

Very Fast File System 0.3 MB
The Very Fast File System subset provides
an alternative file system that can provide
significant performance gains when used for
storing very large files, such as those
storing images.




INTERACTIVE UNIX System Release Notes — Version 3.0

29

Optional Subsets

Subset Name
and Function

Storage
Required

Help Utilities
The Help Utilities subset contains the
commands and utilities used to provide
a simple on-line help facility.

0.6 MB

Spell Utilities
The Spell Utilities subset contains the file
spelling checker facilities.

0.2 MB

Terminal Utilities
The Terminal Utilities subset consists of
the terminfo database that contains the
descriptions and operating capabilities of
over 150 popular terminal devices and
terminal filters that allow a variety of
terminals to print formatted output.

0.7 MB

User’s Manual Entries
The User’s Manual Entries subset contains
all the user and system administration
commands and special files.

1.0 MB

STREAMS Facilities
The STREAMS Facilities subset contains
networking commands and the drivers needed
to run packages that use STREAMS.

0.4 MB




30

INTERACTIVE UNIX System Release Notes — Version 3.0

Optional Subsets

Subset Name
and Function

Storage
Required

Pseudo-TTY Drivers
The Pseudo-TTY Drivers subset is required by
many system extension packages (such as
INTERACTIVE X11 and INTERACTIVE TCP/IP)
to enable the establishment of login sessions
that are not associated with a physical device,
such as a console or a serial port.

0.1 MB

Archive Cartridge Tape Driver
The Archive Cartridge Tape Driver subset
provides support for various models of
Archive cartridge tape devices.

0.1 MB

Wangtek Tape Controller Driver
The Wangtek Tape Controller Driver subset
provides support for various models of Wangtek
cartridge tape devices.

0.1 MB

Logitech Bus Mouse Driver
The Logitech* Bus Mouse Driver subset provides
support for the Logitech Bus Mouse pointing
device.

0.1 MB

Microsoft Mouse Driver
The Microsoft* Mouse Driver subset provides
support for the Microsoft Bus Mouse pointing
device.

0.1 MB

Built-In Mouse Driver
The Built-In Mouse Driver subset provides
support for various on-board pointing devices
such as those on many COMPAQ models
and IBM PCs.

0.1 MB

COMPAQ 525MB SCSI Tape Driver
The COMPAQ 525MB SCSI Tape Driver
subset provides support for the COMPAQ 525MB
SCSI tape device.

0.1 MB
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Optional Subsets
Subset Name Storage
and Function Required
Irwin Floppy Tape - Mini Cartridge 0.4 MB

The Irwin Floppy Tape - Mini Cartridge subset
provides support for various models of
Irwin floppy tape devices.
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Appendix B: VERSION 2.2.1 INFORMATION
1. INTRODUCTION

INTERACTIVE UNIX System V/386 Release 3.2, Version 2.2.1
incorporates a number of significant bug fixes and one important
new feature into the INTERACTIVE UNIX System Version 2.2 pro-
duct. These release notes supplement the Version 2.2 release notes

and describe only the differences between Version 2.2 and Version
2.2.1.

2. DATA COMPRESSION

The new feature incorporated into Version 2.2.1 is data compression
on the distribution media. The files on the distribution diskettes are
in compressed format and are decompressed during installation.
The entire process is transparent to the user; the interface is essen-
tially identical to that in Version 2.2.

What is not transparent, however, is that most of the operating sys-
tem subsets are now distributed on fewer diskettes, which
significantly decreases the time it takes to install the INTERACTIVE
UNIX Operating System. Most of the other products in the
INTERACTIVE Product Family will soon be distributed in
compressed format, resulting in similar savings in installation time.
For both the operating system product and for the product family as
a whole, it is estimated that the number of diskettes and resulting
installation times will be decreased on average about 30 to 40
percent.

3. SOFTWARE CORRECTIONS AND FIXES

The following significant bugs present in Version 2.2 have been fixed
in Version 2.2.1:

e Inability to install on fixed disk drives with over 100 bad sectors
or over 43 independent clusters of bad sectors. In practice, this
meant that very large fixed disk drives were frequently not
usable with Version 2.2.

e Incompatibility with binaries which use the msgctl/(2) system
call, when those binaries were produced on other SVID-
compliant operating systems.

W Any application developer who has compiled an application
under Version 2.2 should ensure that it does not use
msgctl(2); if it does, that application should be remade
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under Version 2.2.1 using the updated msg.h header file
found in the Kernel Configuration subset.

During installation, attempting to change the default fixed disk
parameters as determined by the installation software had no
effect. One result of this problem was loss of usable disk space if
one had to use a BIOS disk type that was smaller than the actual
disk geometry.

Inability to install on Adaptec 1640 SCSI controllers on some
Micro Channel* bus computers.

Inability to install on computers with Seagate IDE fixed disk
drives, such as the model 157A.

Inability to install on computers with Rodime IDE fixed disk
drives, such as models RD3128A and RD3058A.

Inability to install on DEC* Workstation 325 computers.

Inability to install on computers with Western Digital 1007V
ESDI fixed disk controllers.

A number of minor problems inhibiting strict POSIX compliance,
as evidenced by a few failures in the NIST PCTS test suites.
PCTS Version 1.0 runs flawlessly on Version 2.2.1.

Attempting to rebuild a kernel during installation (before
rebooting off of the fixed disk) often failed with a mysterious
error message.

Inability to install if, during the disk preparation installation
screen, one chose to do a full read/write surface analysis but did
not choose to add extra defect information.
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INTERACTIVE UNIX* Operating System
Installation Instructions

1. INTRODUCTION

This document describes the basic requirements and tasks that are
necessary to initialize, install, and log in to the INTERACTIVE
UNIX Operating System. It is for both new and experienced users
of the INTERACTIVE UNIX Operating System who are responsible
for the initial installation of the system.

The installation procedure is designed to be as self-explanatory as
possible, with easily accessible on-line help. This document provides
more information than is available in the on-line help facility and
gives additional information necessary for users with nonstandard
hardware configurations or special system needs. (The screens
shown in this document are for purposes of illustration. Your actual
screens may vary slightly.)

If you are new to the INTERACTIVE UNIX Operating System and
other UNIX-based systems, you should read and understand the
information presented in the “INTERACTIVE UNIX Operating Sys-
tem Primer” in the INTERACTIVE UNIX System Guide for New
Users before attempting to install the INTERACTIVE UNIX Operat-
ing System. Once you have completed the basic system installation,
refer to “System Administration for New Users of the INTER-
ACTIVE UNIX Operating System” in that same book to learn how
to install user accounts, back up and maintain files on the system,
install and configure printers and other hardware devices, and tailor
the system to match your requirements. Experienced users can refer
to the “INTERACTIVE UNIX Operating System Maintenance
Procedures” for more technical information.

1.1 Overview of This Document
This document is divided into eight major sections:

1. INTRODUCTION
This section provides a general overview of this
document.
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. GETTING STARTED

This section outlines the minimum hardware require-
ments and some configuration information you need to
install the INTERACTIVE UNIX Operating System.

. USING THE INTERACTIVE UNIX SYSTEM

INSTALLATION PROCEDURE

This section describes how to use the menus, forms, and
on-line help that make up the INTERACTIVE UNIX
Operating System installation program.

. INSTALLING THE INTERACTIVE UNIX OPERATING

SYSTEM

This section explains how to boot the system and load
the operating system software. It provides a step-by-step
example of an uncomplicated installation for new
INTERACTIVE UNIX System users. It also describes
how to back up your Boot diskette and how to install
non-INTERACTIVE UNIX System partitions on the
fixed disk.

. SHUTTING DOWN AND REBOOTING THE SYSTEM

This section describes how to initiate an orderly shut-
down of the system and how to reboot the system after
the computer has been turned off.

. INSTALLING OPTIONAL SOFTWARE

This section describes how to install optional software
subsets or separately purchased packages, including
XENIX* software.

. Appendix A: FIXED DISKS AND CONTROLLERS
This appendix describes the physical components of a
fixed disk, interface types, the compatibility of various
disks and controllers with the INTERACTIVE UNIX
System, and information you will need if you plan to use
multiple disks and controllers on your system.

. Appendix B: THE HARDWARE SETUP PROGRAM

This appendix gives you the information you need to set
up a machine so that the INTERACTIVE UNIX Operat-
ing System can be installed.
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1.2 How to Use This Document

If you have a new machine that has been set up by the vendor or
you have a machine that is already set up and running an operat-
ing system but has never had the INTERACTIVE UNIX Operating
System installed on it before, start with section 2, then read this
document in order.

If you have a new machine and you are doing your own setup
(i.e., the vendor is not setting the machine up for you), read sec-
tion 2, “GETTING STARTED,” then read Appendix B, “THE
HARDWARE SETUP PROGRAM.” Then return to section 3,
“USING THE INTERACTIVE UNIX SYSTEM INSTALLATION
PROCEDURE,” and continue on through this document.

If you have a machine that is already set up and running a release
of the INTERACTIVE UNIX Operating System, start with section
3, “USING THE INTERACTIVE UNIX SYSTEM
INSTALLATION PROCEDURE,” and read this document in
order.

1.3 What Will | Learn From This Document?

This document provides step-by-step instructions to help you install
the INTERACTIVE UNIX Operating System for the first time. If
you have never used an INTERACTIVE UNIX System or another
UNIX-based System before, these installation instructions should
provide you with all the necessary information you need. If you are
an experienced UNIX System user, you can refer to them primarily
when you need more detail. This document describes:

The minimum hardware requirements for running the system.

The basic installation procedures (most are performed automati-
cally by the system).

The on-line menus and forms and the help facility for
installation.

The first-time setup procedures.

How to turn off your system.

How to restart your system.

How to back up your Boot and Install diskettes.

How to install optional software subsets and extensions.
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This document does not attempt to cover all of the installation and
configuration options that are available for the INTERACTIVE
UNIX Operating System. It does not attempt to explain how to
install and configure networking options or other optional packages.
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2.

GETTING STARTED

Before you install the INTERACTIVE UNIX Operating System on
your computer, you (or someone, such as your vendor) must com-
plete the following tasks:

1.
2.

Assemble and set up your hardware.

Read this section to verify your hardware configuration and to
determine what you need to do to configure your hardware to
support the installation of the INTERACTIVE UNIX System.

Run the setup program supplied by your computer
manufacturer (if either you or your vendor has not already set
up your machine).

Determine your partitioning requirements and back up any
existing partitions you plan to move or delete. You must also
back up the partition onto which you plan to install the
INTERACTIVE UNIX Operating System.

This section explains the specific hardware information you need to
install the INTERACTIVE UNIX System.

2.1 Hardware Requirements

To

successfully install and use the INTERACTIVE UNIX Operating

System, in addition to the basic 386* or 486* AT*, EISA, or Micro
Channel* architecture platform, you must have the following
hardware components:

RAM
4 megabytes (MB) of 32-bit Random Access Memory (RAM)
are required.

A fixed disk

One fixed disk of at least 40 MB capacity is required. A 40—80
MB or larger fixed disk is strongly recommended, and certain
ARCHITECH* Series products may require additional storage
capacity.

A fixed disk controller

A fixed disk controller or SCSI host adapter supported by the
INTERACTIVE UNIX System is required. For a full list of sup-
ported controllers, refer to the INTERACTIVE UNIX Hardware
Compatibility Guide, which can be obtained by calling the
INTERACTIVE Systems Corporation Teleservices Department at
(800) 346-7111.
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o A diskette drive
A high-density diskette drive that supports 5 % inch or 3 % inch
media is required.

e A display controller and monitor
A monochrome, Hercules*, CGA, VGA, or EGA display adapter
and monitor, or other display that correctly emulates one or
more of those video standards, is required.

Compare these requirements with your hardware configuration.
Make sure that you have available at least the minimum
configuration. Then, if your hardware vendor has not already
assembled and set up your system, follow the manufacturer’s
instructions to determine how to assemble and attach all com-
ponents for operation and use the setup program supplied by the
hardware manufacturer to configure your fixed disk and fixed disk
controller. Refer to Appendix B for the INTERACTIVE UNIX
Operating System requirements that you must consider when you
configure your system using the hardware manufacturer’s setup
program.

Both basic and more advanced information about fixed disks and
controllers is located in Appendix A. The remaining hardware com-
ponents (RAM, diskette drives, display controller, and monitor) will
not be discussed further, since the installation procedures provided
with the INTERACTIVE UNIX Operating System require no infor-
mation about them.

2.2 Fixed Disk Partitions

The INTERACTIVE UNIX Operating System allows you to divide
the fixed disk into multiple “logical disks” called partitions. Multi-
ple partitions enable you to have more than one operating system
resident on a single disk. For example, you may use one partition to
store the UNIX System and another partition to store MS-DOS*
(DOS) or OS/2*. Your fixed disk may already be divided into
several partitions.

Before you install the INTERACTIVE UNIX System, you must
determine your partitioning requirements. If you plan to use multi-
ple operating systems (DOS, XENIX, and the INTERACTIVE UNIX
System, for example), you will require one partition for each operat-
ing system. The VP/ix* Environment does not require a separate
partition for installation; it resides on the INTERACTIVE UNIX
System partition. Before you install the system, you should consider
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how you plan to use each operating system you intend to install.
You will want to allocate more disk space for the operating system
that you will be using most frequently.

w If you want to change your partitioning later, you will need to
perform a destructive (complete) installation.

Remember that when you determine your partitioning requirements,
you must establish one partition of at least 20 MB in which to install
the INTERACTIVE UNIX Operating System. You will establish
this partition during the installation process (see section 4.3.3).

2.3 Backing Up Partitions

If you do not delete, move, or change any existing partitions on your
fixed disk (and you do not reformat your disk), then installing the
INTERACTIVE UNIX Operating System on your machine will des-
troy only the data in the partition in which you are installing the
INTERACTIVE UNIX System. However, it is always a good idea to
back up the partitions on your fixed disk, even if you do not plan to
alter them.

w Deleting, moving, or changing any existing partitions on your
fixed disk will cause all the data in those partitions to be des-
troyed by the installation. You should back up any data in
such partitions before you proceed with the installation. Refor-
matting the disk during installation will destroy ALL the data
on the disk. Back up everything you want from your disk if
you plan to reformat it.

To back up data that currently reside on your fixed disk onto
diskettes or tape, use the backup facilities available with your exist-
ing operating system (e.g., DOS, XENIX, UNIX, etc.). Use the
BACKUP command on DOS and the backup or dump command
on XENIX. Use the sysadm backup procedure on the INTER-
ACTIVE UNIX Operating System.

Certain copy-protected DOS applications may require special
backup procedures. If necessary, refer to the documentation sup-
plied with your operating system or application for additional
instructions on how to back up the data.

2.4 Backing Up Your Boot and Install Diskettes

You need the two diskettes labeled Boot and Install to bring up
your INTERACTIVE UNIX Operating System. These contain a
bootable UNIX System file system that could be corrupted if a
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system crash occurs. The Boot diskette is write-protected. How-
ever, the Install diskette cannot be write-protected and could
become unusable in the event of a system crash. It is strongly
recommended that you at least make a backup copy of the Install
diskette.

2.4.1 Using 5% Inch Diskettes for Backup

If your system was delivered on 5% inch diskettes and you have a
copy of MS-DOS version 2.0 or higher, you can use its diskcopy
program to make a backup copy of the INTERACTIVE UNIX Sys-
tem Boot and Install diskettes.

1. If you have MS-DOS installed on your fixed disk, simply type
the following command:

DISKCOPY A: A:

2. If you have a copy of MS-DOS on a diskette, insert the DOS
diskette into drive A and type the following command:

DISKCOPY A: A:

In either case the DISKCOPY program will prompt you
through the copy process. Repeat for the Install diskette.

If one of these versions of MS-DOS is not available, you can use the
INTERACTIVE UNIX System sysadm facilities to back up the
Boot and Install diskettes after completing the INTERACTIVE
UNIX System installation.

1. Once the system is installed, read section 3 of the “INTER-
ACTIVE UNIX Operating System Maintenance Procedures”
to learn about the system administration (sysadm) utilities.
Then you can use the cpdisk option from the Diskette
Management menu under Disk to back up your Boot and
Install diskettes.

2. Or, you may use the dd command rather than the sysadm
facility, as follows. Put in the Boor diskette and type the
command:

dd if=/dev/rdsk/£0q15dt of=/tmp/bootflop bs=30b

Remove the Boot diskette, insert a blank, formatted high den-
sity diskette, and type the following command:

dd if=/tmp/bootflop of=/dev/rdsk/£0q15dt bs=30b

Repeat using the Install diskette.

~
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2.4.2 Using 372 Inch Diskettes for Backup

If you need to copy 3% inch media, you cannot use the MS-DOS
DISKCOPY utility. Use the sysadm cpdisk utility or the
INTERACTIVE UNIX System dd command described above to
back up the Boot and Install diskettes after completing the INTER-
ACTIVE UNIX System installation.

w Note that you must use an 18 rather than a 15 in the com-
mand lines for 3% inch media, that is, you will use
/dev/rdsk/£0q18dt, not /dev/rdsk/£0g15dt.

See dd(1M) for more information about the dd command.
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3. USING THE INTERACTIVE UNIX SYSTEM INSTALLATION
PROCEDURE

The INTERACTIVE UNIX Operating System has an easy to use and
understand installation procedure. It is designed so that all the
information you need to perform an uncomplicated installation is
available on-line. Although it may be helpful, you do not need to
read this section before installing the INTERACTIVE UNIX Operat-
ing System on your computer. You can safely explore the system
on-line; no destructive actions occur unless you are warned and then
confirm that the action should take place. The installation can be
stopped at any time by pressing [\] (backslash) and then typ-
ing shutdown. You can restart the installation by typing
INSTALL and pressing [ENTER]. If you need to refresh the screen
at any time during the installation, press [r] and the screen
will be refreshed the next time it changes.

This section discusses the menus and forms that make up the
installation procedure. It also details how to get on-line help when
you are not sure what you should do or if you just want more infor-
mation about a particular part of the process.

The system is largely self-explanatory. For each part of the process,
there is an introductory screen. Introductory screens either 1)
explain something about the information being requested and tell
you why it is needed or 2) explain what is happening to the system
at this point during the installation. Experienced users who are
familiar with the INTERACTIVE UNIX System installation pro-
cedure can turn off the introductory screens.

3.1 Using Help

Two levels of help are available at almost any time during
installation: context-specific help and general information found in
the Help Index.

3.1.1 Context-Specific Help

Context-specific help is associated with a particular question, menu
option, or form field. You obtain context-specific help by pressing
the help key, [F1], when the cursor is on an item that you want to
know more about. Whenever you are not sure what to do or what is
being asked of you, press [F1]. If no context-specific help is avail-
able, the Help Index appears instead.
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For example, one of the installation forms asks the following
question:

Will the system be used
as a file server? N

If you press while the cursor is on this field, the system displays:

File Server
If you plan to use your computer primarily to contain
shared file systems in a network environment, such as
INTERACTIVE TCP/IP or INTERACTIVE NFS, you will need
more swap space than a computer that is not used in a
network. Answer "y" to this question.

You can press any key to refresh the screen and continue with the
installation.

3.1.2 The Help Index

Users who want more information about a topic than the help key
provides can access a list of help topics, called the Help Index, by
pressing [F1] a second time. Words that are highlighted on the
screen as you move through the installation procedure have
corresponding entries in the Help Index.

The Help Index is a list of topics that pops onto your screen when
you press twice. (If context-specific help is not available, then
the Help Index appears the first time [F1] is pressed.) The list is
alphabetical, except for the first three topics, Using Help,
Using Forms, and Using Menus. These topics contain a con-
densed version of this section, which is important for users to read if
they plan to install the INTERACTIVE UNIX Operating System
without reading this entire document.
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When you press [F1] the second time, your screen looks similar to
this:

| E—— - 9 ) ) i &1 ¢} -3 4

Using Help

Using Forms

Using Menus

INTERACTIVE Looking Glass
INTERACTIVE NFS

INTERACTIVE Software Development System
INTERACTIVE TCP/IP

INTERACTIVE Text Processing Workbench
INTERACTIVE UNIX Operating System
INTERACTIVE UNIX System partition
INTERACTIVE X11 Development System
INTERACTIVE X11 Runtime System
TEN/PLUS Environment

VP/ix Environment

absolute sector

—ESC to exit help index

\, Wy

The currently active item is highlighted. (Highlighting on the
screens is represented here by underlining.) You may use the up
and down arrow keys and |[PAGE-UP| and [PAGE-DOWN] to look
through the Help Index. Move to an option using the arrow keys,
or press enough of the first characters in the option’s name to distin-
guish it from the other items in the list. For example, if you type c,
the cursor will move to checkfsys; if you want to move immedi-
ately to conventions, type co. The cursor will move immedi-
ately to check£fsys and then drop down to conventions.

Select an option by pressing |[ENTER|. When you select an option,
explanatory text is displayed in a box. For example, if you select
bin, the system displays the following:




INTERACTIVE UNIX System Installation — Version 3.0 13

HELP INDEX-

r| Using Help

Using Forms

Using Menus

INTERACTIVE Looking Glass
INTERACTIVE NFS

bin
The bin system login is used to restrict access
to certain important system files. When your
system is first installed, certain files are
owned by the bin login. Once you assign a
password to the bin login, no one can change,
move, or delete those system files without
knowing the bin password.

Press any key to continue...

e, v

Press any key to return to the Help Index. Exit the Help Index by
pressing [ESC].

(Note that if you are installing on a portable computer or a com-
puter with an 84-key keyboard, you will have to press the
[NUM-LOCK] key after booting to enable the cursor motion, page-
up /page down, home, and end functions of the numeric keypad.)

3.2 Using Menus

A menu is displayed whenever you have to make a choice among
different options. There are two type of menus: bar menus and
pop-up menus.
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3.2.1 Bar Menus

The first menu you see during installation is a bar menu.

r_Install Update Help Shell Exit N

Do full installation

\, w

Bar menus appear at the top of the screen. The currently active
option in a menu is highlighted. Use the arrow keys to move
between the menu options. As you move to each option, a brief
description of that option appears under the menu. Additional,
context-specific information is available for each menu option when
you press [F1]. If you want more information after reading the
context-specific help, press [F1] a second time to display the Help
Index and look through the index to see if there is a related entry.

Move to an option using the arrow keys or press enough of the first
characters in the option’s name to identify it. For example, on the
installation menu:

Install Update Help Shell Exit

you can move immediately to the Help option by typing h or H.
Select an option by moving to it and pressing [ENTER|.

3.2.2 Pop-Up Menus

In a pop-up menu, such as the Help Index, you can use the arrow
keys or [PAGE-UF| and [PAGE-DOWN]| to move from option to
option. The currently active option is highlighted. Move to an
option using the arrow keys or by pressing enough of the first
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characters in the option’s name to uniquely identify it. Select an
option by moving to it and pressing [ENTER]. To exit from a menu
(or in some cases, to return to a previous menu), press .
Examples using a pop-up menu are presented in 3.1, “Using Help.”

3.3 Using Forms

Whenever this installation procedure requires you to provide infor-
mation, a form is displayed. Some forms consist of just one ques-
tion, which is answered yes or no. For example:

r;nstall Update Help Shell Exit -1
Do full installation

INFORMATION
The system has determined the default fixed disk
parameters for your system. In almost all cases, you
should accept the default parameters. DO NOT attempt
to change the parameters unless you understand what
they represent and are SURE you know what you are
doing. If you want to view the parameters, you can
answer "n" to this question and exit the form without
changing them.

Do you want to accept the default disk parameters? _

\, v

Answer such questions by typing y or n and pressing |[ENTER]|.

Other forms contain one or more fields for you to fill in. If a value
appears in the form when it is first displayed, that value is either a
recommended default value or the operating system has determined
that it is the correct value for your computer. For example, the
DISK PREPARATION form displays with default values already
on the form:
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”
Install Update Help Shell Exit 1
Do full installation

———DISE PREPARATION: BOOT DiSEK

Format disk? N
Partition disk? N
Interleave factor: 0
Surface analysis? < read >

Specify disk defects? Y

|—ESC to_exit, F1 for hel g

\., 7

Move between fields using [ENTER| or the {TAB| and |BACK-TAB|
keys. The cursor wraps from the bottom item back up to the top
and vice versa.

Some fields are present for your information only and cannot be
changed. The system does not allow you to move the cursor to a
field that cannot be changed. If you are using a color monitor,
fields that can be changed are highlighted in blue. The currently
active field appears in reverse video on monochrome monitors and is
highlighted in white on color monitors.

Move within a field using the left and right arrow keys. Certain
fields allow you to toggle through your choices using the spacebar.
These fields are surrounded by the symbols < and > (like the
Surface analysis? field above). Otherwise, enter data into
the fields by typing it in. The default mode is to overwrite text, but
you may toggle between the overwrite and insert modes using the
key. The [BACKSPACE] and [DELETE] keys work as you
would normally expect.

If the system “beeps” at you and does not respond, you have
entered a value that is not allowed or have attempted to use an
inappropriate key. Delete your entry and try again or consult your
Quick Reference Card for the valid keys.
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As you finish with each field, press [ENTER]. The system then
checks the validity of your answer and displays an error message at
the bottom of your screen if there is a problem. If a problem
occurs, you will not be allowed to leave the field until you have
entered an acceptable value. Some fields may not be left blank.

When you are finished entering data, press |[ESC|. The system then
displays this message at the bottom of your screen:

Press Y to confirm, N to cancel, E to continue editing

This gives you a chance to confirm your input (Y), return the form
to its default values and re-edit it (N), or leave the values as they
are and continue editing (E). You do not need to press |[ENTER
after making this choice; the system acts as soon as y, n, or e is
pressed.

Press [F1] to display help on the current field. If no context-specific
help is available, the Help Index appears instead. If context-specific
help is available, pressing [F1] a second time displays the Help
Index.
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4. INSTALLING THE INTERACTIVE UNIX OPERATING SYSTEM

This section outlines the full installation and update procedures in
greater detail than is possible on-line. Users who are already fami-
liar with the INTERACTIVE UNIX System do not need to read this
section in its entirety.

As discussed in the previous section, the installation procedure is
designed so that you can obtain on-line all the information you need
to perform an uncomplicated installation. You can safely explore
the on-line system; no destructive actions occur unless you are
warned and then confirm that the action should take place. The
installation can be terminated by pressing [CTRL] [\], and then typ-
ing shutdown.

Note that the default state of the numeric keypad has been
changed. During the boot, the key is turned on, ena-
bling the numeric keypad. If you would like to use the numeric
keypad for its cursor motion, page-up/page-down, home and end
functions, press the key after booting. This step is
only necessary during the installation procedure and only if you are
using an 84-key keyboard or a portable. On 101-key keyboards, the
cursor-movement, page-up/page -down, home, and end keys that are
not located on the numeric keypad function as expected, regardless

of the state of the [NUM-LOCK]| key.

4.1 Deciding Whether to Perform a Full Installation or an
Update Installation

If you have never installed the INTERACTIVE UNIX Operating
System on your computer, you must perform a full installation.
This destroys the data on your fixed disk in the partition on which
you install the INTERACTIVE UNIX Operating System.

If you already have an existing release of the INTERACTIVE UNIX
System on your computer, you may be able to perform an update
rather than a full installation. An update is a nondestructive pro-
cedure that makes the minimum number of changes necessary (such
as replacing certain system files), but it does not disturb any data.
If the new release allows updating and the on-line procedure finds
an existing INTERACTIVE UNIX Operating System when it exam-
ines your fixed disk, you can either update or perform a full
installation.
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wr Regardless of the type of installation you perform, be sure to
read the release notes that accompanied your software before
you begin the installation.

Section 4.3 presents a step-by-step example of the full installation
procedure. Read your release notes to find out how to perform an
update installation.

4.2 Booting the System

The INTERACTIVE UNIX Operating System is delivered on a set of
5% inch or 3% inch diskettes that you install onto your fixed disk.

wr- Before you begin installation, be sure you have the serial
number and authorization key that accompanied your software.

When you install a system, the first task is to boot (bring up) the
system. Take out the two system diskettes labeled Boot and Install
and follow these steps to start the system:

1. Insert the diskette labeled Boot into the high density diskette
drive 0.

2. Turn on any expansion units (such as an external fixed disk)
that are present.

3. Turn the computer on. (If the power is already on, turn the
computer OFF, then turn it ON again.)

w On some systems, you can simultaneously press [CTRL],
[ALT|, and to reboot a system that is already
installed on a fixed disk or to reboot a computer system
when the power is already on. On other systems, there is
a RESET switch or button that can be used. You can
always turn the power off then on again to restart the
installation process on any system.

Your screen will look similar to this:
Booting the INTERACTIVE UNIX Operating System
4. When the system has been booted from the Boot diskette
(note that this may take a while), some system-dependent

messages are displayed, followed by the software copyright
notices. The system then displays this message:

Insert the Install diskette and press <ENTER>
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Note that if you press when there is no diskette in
the drive or after inserting the wrong diskette, the system will
lock up. You will have to power down the machine, insert the
Boot diskette, and begin the installation over again.

Remove the Bootr diskette and insert the diskette labelled
Install into the drive and press |[ENTER|. More copyright
notices are displayed while the installation software is loaded.

You are now prompted to enter the serial numbers and
authorization key for your INTERACTIVE UNIX System
software. Type in this information from the card included
with your software.

w If you do not have the serial number and/or authorization
key, you will have to find the missing information before
you can continue. At this point, it is impossible to abort
the installation cleanly. It is recommended that you do
not power off the computer until you can continue the
installation unless it is absolutely unavoidable.

If your authorization code is valid, the system confirms this
and prompts you to select the type of national keyboard you
are using.

Use the up and down arrow keys to select the type of key-
board you have and press [ENTER|. The screen then refreshes
and the system asks:

Do the lines in this box appear in different colors?

If you are using a color monitor and the display on your
screen appears in color, type y and press [ENTER|. If you
have a monochrome monitor, the display will not appear in
color; type n and press [ENTER]. The system then displays an
information screen:
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7

rT—HELCOME TO THE INTERACTIVE UNIX OPERATING SYSTEM, VERSION 3.0

Before you begin, access the Help Index by pressing the help key,
<F1>. Then, press the <ENTER> key to select Uaing Felp, After
you’ve learned how to get help at any time during installation,
select Ueping Menus and Using Porms to learn how to make selections
and enter data into the system.

Press <F1> for on-line help at any time during installation. You
will be given plenty of warning before any destructive operations

are performed and will be able to cancel the procedure at any time

by pressing <CTRL> <BACKSLASH> and then typing "shutdown". Read the
"INTERACTIVE UNIX Operating System Installation Instructions" in your
"INTERACTIVE UNIX Operating System Guide" to learn more about
installation.

\,

Press any key to begin

-

9.

If you have read about using the on-line system in the previ-
ous section, you do not need to read the Help Index topics and

can press any key to continue with the installation.

You

should then skip to step 11. If you have not read the previous
section, you should access the Help Index by pressing the help
key, [F1]. When you access the Help Index, the cursor will

always be on the topic Using Help.
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{_ Y
7T HELP INDEX:
Uaing Help
Using Forms
Using Menus
INTERACTIVE Looking Glass
INTERACTIVE NFS
INTERACTIVE Software Development System
INTERACTIVE TCP/IP
INTERACTIVE Text Processing Workbench
INTERACTIVE UNIX Operating System
INTERACTIVE UNIX System partition
INTERACTIVE X11 Development System
INTERACTIVE X11 Runtime System
TEN/PLUS Environment
VP/ix Environment
absolute sector
—ESC to exit help inde

\ J

10. Press [ENTER]| to select Using Help and read the informa-
tion there. Press any key to exit that topic. Select and read
Using Forms and Using Menus, as well. Then press
to exit from the Help Index and continue with the
installation.

11. The system presents a list of INTERACTIVE UNIX System
software packages and asks you to indicate the package you
want to install. Use the up and down arrow keys to highlight
the package you are installing and press [ENTER|.

12. The system then asks you whether you want additional help
information to be displayed throughout the installation pro-
cedure. If you are a new INTERACTIVE UNIX System user,
answer y to this question. If you are an experienced INTER-
ACTIVE UNIX System user and you are familiar with the
INTERACTIVE UNIX System installation procedure, you may
want to answer n to suppress the information screens.

13. The system now checks for an existing INTERACTIVE UNIX

Operating System on your fixed disk.

wr At this point and others during installation, depending on
what type of fixed disk you have, your fixed disk may spin
down and then spin back up again. This is normal and
will not impede your installation.
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If the system does not find an existing INTERACTIVE UNIX
Operating System or if an update is not possible, this informa-
tion is displayed on your screen. You must then perform a
full installation. In this case, press any key to continue the
installation and skip to the next section, “A Step-by-Step
Example of a Full Installation.”

o In order to install or update the INTERACTIVE UNIX
Operating System, your fixed disk controller or SCSI host
adapter must be set up in the configuration expected by
the installation kernel on the Boot diskette. If it is not,
your system may hang at this point because it is the first
time an attempt is made to access the fixed disk during
installation. Normally, this should not happen, since the
installation kernel is configured to match the factory set-
tings of all disk controllers and SCSI adapters. However,
if your system does hang, consult the list of controllers in
section 8.2.2 of the “INTERACTIVE UNIX Operating
System Maintenance Procedures” and determine which
Controller Module corresponds to your primary fixed disk
controller. Then consult the tables in section 8.2.3 to
determine which, if any, compatibility mode your con-
troller should be in and which I/O address, IRQ level, and
DMA channel it should be using. You must ensure that
your controller is set to these values by checking your
hardware manufacturer’s documentation, and if necessary
rejumpering your controller or running a configuration
utility.

Note that once the INTERACTIVE UNIX Operating Sys-
tem has been installed, it is suggested that you
reconfigure the kernel (using kconfig) to support any
controller configuration. In particular, if you have
installed your controller in a compatibility mode, you will
want to configure your kernel to run it in its native mode
to take advantage of all of the controller’s features. For
more information on kernel configuration, refer to section
8.2 of the “INTERACTIVE UNIX Operating System
Maintenance Procedures.”

If the INTERACTIVE UNIX System does find an existing
INTERACTIVE UNIX System and an update is possible, a
different information screen is displayed. You may perform
either an update or a full installation. If you plan to perform
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a full installation, press any key to continue and proceed to
the next section.

If you plan to perform an update, you should refer to your
release notes for any special information about updating the
system. Then press any key to continue, select the Update
option from the next menu, and skip to section 4.5, “Installing
the Base Operating System.”

4.3 A Step-by-Step Example of a Full Installation

At this point in the installation procedure, the installation menu is
displayed:

rInstall Update Help Shell Exit
Do full installation

.,

J

Note that if it is not possible for you to perform an update, the
Update option will not appear on your screen.

1.

To perform a full installation, select Install and press
[ENTER]. The system takes a few seconds to determine the
parameters (characteristics) of your fixed disk and then asks
you whether you want to accept the parameters it has
determined.

Type y to accept the default disk parameters. In most cases,
the system functions smoothly if you accept the defaults. Do
not attempt to change the parameters unless you understand
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what they represent and are sure you know what you are
doing.

However, if you are performing a complete (destructive)
installation of the INTERACTIVE UNIX System onto a fixed
disk with more than 1024 cylinders, you will want to answer
n. Enter the correct number of cylinders available to the
INTERACTIVE UNIX System into the form. If your system
has more than 1024 cylinders and some are reserved for diag-
nostics or defect management, enter the number that the
INTERACTIVE UNIX System can use. (This applies when
you are adding additional disks using sysadm addhd as
well.)

4.3.1 Questions for Disk Preparation

The system now asks some questions about your fixed disk. It
displays the following:

[}nstall Update Help Shell Exit
Do full installation

r—————0ISK PREPARATION: DISK 0

Format disk? N
Partition disk? Y
Interleave factor: 0
Surface analysis? < read >

Specify disk defects? Y

“ESC to_exit, P1 for help—mmm——

., »

The form is displayed with the recommended default values in
place. You can use the spacebar to toggle through the acceptable
values for each field (except Interleave factor: for which
you must enter a number).

Remember that, as with all forms used in the INTERACTIVE UNIX
System installation procedure, it is quite safe for you to explore the
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form if you are unsure about how to use it or what values to enter.
No action will be taken until you explicitly confirm that you have
finished editing. Use the and keys to move
between fields, and experiment with entering values. Use the
key to display context-specific help on the currently highlighted
field.

4.3.1.1 Formatting the Fixed Disk. On most systems, it is required
that you format (or reformat) your fixed disk when you install a
new system. In general, it is reccommended that you use the format
disk utility supplied by the disk manufacturer. This means that you
should skip (or type no to) the format option during the INTER-
ACTIVE UNIX Operating System installation procedure. Use this
option only as a last resort if your first attempt at installation fails.

Note that some disk manufacturers specify that their disks must
never be reformatted outside the factory or without unusual pro-
cedures. For example, COMPAQ 386* fixed disks are formatted at
the factory and should not be formatted when installing the INTER-
ACTIVE UNIX Operating System.

If you already have another operating system partition that you
want to keep on your disk, you should not reformat the disk until
you have backed up that partition so that you can reinstall it after
the INTERACTIVE UNIX Operating System is installed.

4.3.1.2 Partitioning the Fixed Disk. If you have an unused fixed
disk or you have just reformatted your disk, it will not contain any
partitions. You must partition it, even if you plan to install the
INTERACTIVE UNIX Operating System on the entire disk. You
can use the entire disk for the INTERACTIVE UNIX Operating Sys-
tem or you can establish a second partition (and optionally, third
and fourth partitions) for MS-DOS or another operating system,
such as XENIX or OS/2. (Remember that you can run XENIX
applications on the INTERACTIVE UNIX System without running
the XENIX operating system on a separate partition and that if you
have the VP/ix Environment, you do not need a separate partition
for the MS-DOS operating system to run MS-DOS applications.)

If you do plan to use more than one operating system on your
machine, you must divide your fixed disk into at least two partitions.
When establishing more than one partition, begin the non-
INTERACTIVE UNIX System partition on cylinder 0, and begin the
INTERACTIVE UNIX System partition on the cylinders above the
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first partition. The INTERACTIVE UNIX System partition must be
the active partition.

4.3.1.3 Your Fixed Disk Interleave Factor. The interleave factor is
used when a disk is formatted to determine how the sectors within a
track should be numbered. On some disks, sectors within a track
are not numbered and read sequentially. How they are numbered
depends on the rate at which the computer can most efficiently read
the data as the sectors pass under the recording head. Fixed disks
function most efficiently if an appropriate interleave factor is used
when reading them.

If you use the INTERACTIVE UNIX System to format your disk,
you must enter an interleave value. Even if you have decided not to
format your disk, knowing the appropriate interleave factor helps
the system to mark bad tracks in the most space-efficient manner.
If you do not format your disk and do not know the appropriate
interleave factor, it is safe to enter 0.

If the system displays a value other than 0 in this field, it was
automatically determined from your disk. Do not change this value
unless you are formatting and are sure that a different value is more
suitable. Refer to the manufacturer’s information supplied with
your disk to determine the appropriate interleave factor. Interleave
factors are frequently reported as a ratio, for example, 3:1. In this
case, the interleave factor is 3. Values ranging from 0 to 9 are
acceptable (unless you choose to format your disk, in which case the
value must not be 0).

4.3.1.4 Performing a Surface Analysis. You may perform a com-
plete (write) surface analysis, a partial (read) surface analysis, or
none at all. We recommend that you perform a surface analysis
unless you have a controller or disk that is capable of compensating
for its defects and hiding them from the system, for example, a
SCSI disk. It is a good idea to perform a complete surface analysis
if you have never before installed the INTERACTIVE UNIX Operat-
ing System on your machine.

A complete analysis reads and writes every portion of the INTER-
ACTIVE UNIX System partition. It may take quite a long time,
depending on your system.

wr Note that performing a complete surface analysis is time-
consuming and destroys all data on the INTERACTIVE UNIX
System partition. However, it usually finds more errors.
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The partial analysis is faster and is also nondestructive; choose this
option if you have data in an existing INTERACTIVE UNIX System
partition that you want to preserve. Note that if you are perform-
ing a full installation, all data on your disk will be destroyed.

4.3.1.5 Specifying Known Bad Sectors on the Disk. The manufac-
turer usually supplies a list of defects with each fixed disk. The
defects are either listed in the documentation supplied by the
manufacturer or printed on a label attached to the fixed disk itself.
Defects are potentially unusable portions of the disk that are
discovered during the manufacturer’s testing.

If you have a disk or controller that is capable of compensating for
its defects without involving the operating system (for example, a
SCSI disk), your manufacturer may not supply a defect list. If your
drive manufacturer does supply a defect list, answer y to this ques-
tion so that you can enter them into the defect table on the disk.
The system can then avoid writing data into these bad spots, guard-
ing against data loss.

You do not need to enter the defects on the manufacturer’s list if
you are using a SCSI disk or ESDI drive on the IBM* PS/2* model
80, because any sectors in the manufacturer’s defect list will
automatically be redirected to alternates by the controller during
formatting.

4.3.1.6 Exiting the Disk Preparation Form.

1. When you have finished with the DISK PREPARATION
form, press |[ESC]. The system displays this message at the
bottom of your screen:

Press Y to confirm, N to cancel, E to continue editing

2. Press y to confirm your input, n to return the form to its
default values and re-edit it, or e to leave the values as they
are and continue editing. (Note that you do not need to press
after making this choice. The system acts as soon as
¥, n, or e is pressed.)

If you chose to format the disk, to run some form of surface
analysis, and/or to partition the disk, they will be performed when
you exit from this form. If you did not choose to partition the disk,
skip the following section.
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4.3.2 Formatting Your Disk

If you answered n to the Format disk? question, skip to the
next section.

The system will give you one more opportunity to change your mind
about formatting the disk (which will destroy all data stored on it).
You should be sure that you have a disk that can be reformatted by
the operating system. If you already have another operating system
partition on your disk that you want to keep, be sure you have
backed up that partition.

If you confirm that you want to format the disk, the formatting pro-
cess then begins. Progress messages are displayed at the bottom of
the screen to allow you to keep track of the formatting and to esti-
mate how long it will take.

4.3.3 Running the £disk Program to Partition the Disk

If you answered n to the Partition disk? question, skip to
the next section.

If you chose to partition your fixed disk, the system prompts you to
press any key to run the £d1isk program.

1. Press any key. The £disk program, which is responsible for
the display on your screen, prompts you through the pro-
cedure. If you have ever used the £disk program on your
fixed disk, skip to step 3. If you have never used the £disk
program on your fixed disk before, your screen will look simi-
lar to this:

Do you want to partition your hard disk as follows:

85% "UNIX" - lets you run UNIX programs
15% "DOS" - lets you run DOS without UNIX

To do this, please type "y". To partition your hard disk

differently, type "n" and the fdisk program will let you
select other partitions.

2. Type y if this division is acceptable to you and you do not
want to establish a partition for any additional operating sys-
tem. Type n if you want to choose different sizes or establish
more than two partitions.

3. Your screen will look similar to this, depending on the size of
your fixed disk and the number and type of partitions already
on it:
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Available hard disk size is 823 cylinders.

Cylinders
Partition Status Type Start End Length %
1 Active DOS 0 822 823 100
2 UNUSED
3 UNUSED
4 UNUSED

SELECT ONE OF THE FOLLOWING

Create a partition

Change Active (Boot from) partition

Delete a partition

Display Partition Table

Exit (Update disk configuration and exit)

. Cancel (Exit without updating disk configuration)
Enter selection:

O WwNa

If you have an existing DOS or Other type of partition that
is small enough to allow creation of an INTERACTIVE UNIX
System partition, you do not need to delete the existing parti-
tion. If you have a DOS or Other type partition that uses
most or all of the fixed disk, you must delete it before
continuing.

w Note that deleting a partition destroys all files in that
partition. Before you delete it, be sure you have backed
up any files you want to save. (For more information on
backing up files, refer to section 12, “BACKING UP
FILES,” in “System Administration for New Users of the
INTERACTIVE UNIX Operating System.”)

If your disk is large enough to have several DOS partitions
(one primary and up to 11 extended partitions) and you want
to keep them all, you will be able to display information about
them using option 4 above, unless you see the following
message:

Do you want to fix the Extended DOS partitions for UNIX
access?
If this message appears on your system, you must answer y in
order to display information about them using option 4 above.

To delete the partition, type 3 and press [ENTER], then type
the number of the partition you want to delete. Your screen
will look similar to this:
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Available hard disk size is 823 cylinders.

Cylinders
Partition Status Type Start End Length %

There are no partitions currently defined

SELECT ONE OF THE FOLLOWING

Create a partition

Change Active (Boot from) partition

Delete a partition

Display Partition Table

Exit (Update disk configuration and exit)

Cancel (Exit without updating disk configuration)

OV WN S

Enter selection:

Now create a partition by typing 1. Your screen will look
similar to this:

Indicate the type of partition you want to create

(1=UNIX System, 2=MS-DOS only, 3=Other, x=Exit).
Type 1 to create the INTERACTIVE UNIX System partition.
The system displays:

The UNIX System partition must use at least nnn¥ of the
hard disk. Indicate the percentage (nnn-100) of
the hard disk you want this partition to use

(or enter "c" to specify in cylinders).

If you plan to have only one partition, type 100. If you plan
to have more than one partition, type a number that is at least
as large as the lower percentage that appears on the previous
screen.

Note that if your disk has more than 1024 cylinders and you
make the INTERACTIVE UNIX System partition larger than
that, the following message appears:

Ending cylinder n truncated to 1023 due to ROM BIOS 1limits

on fdisk table.

But do not worry, UNIX can use all n cylinders of the disk.
The ending cylinder number appears smaller than it actually
is, but the INTERACTIVE UNIX System will use all cylinders
and access the disk correctly.

Your screen will then look similar to this:
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Do you want this to become the Active partition?
If so, it will be activated each time you reset
your computer or when you turn it on again.

Please type "y" or "n".

Type y to make the INTERACTIVE UNIX System partition
your active partition. Only one partition can be active at a
time; this must be your INTERACTIVE UNIX System parti-
tion. (Note that if you have an extended DOS partition, of
type EXTDOS, it may never be made active.) The system
displays:

Partition 1 is now the Active partition.

After the partition is created, your screen will look similar to
this (if you plan to have only one partition):

Available hard disk size is 823 cylinders.

Cylinders
Partition Status Type Start End Length %
1 Active UNIX System 0 822 823 100
2 UNUSED
3 UNUSED
4 UNUSED

SELECT ONE OF THE FOLLOWING

Create a partition

Change Active (Boot from) partition

. Delete a partition

Display Partition Table

Exit (Update disk configuration and exit)

Cancel (Exit without updating disk configuration)

O wN =

Enter selection:

If you want to create additional partitions to contain other
operating systems, select 1 again and step through this same
procedure. If you attempt to create a DOS partition that is
larger than the 32 MB limit imposed by DOS, the following
message appears:

You have exceeded the maximum number of DOS sectors
allowed in a DOS partition. Maximum cylinder size will be n

The partition will be created with the maximum cylinder
size allowed.

The DOS partition is created with the maximum cylinder size
allowed. ’

When you have finished creating partitions, type 5 to exit the
program. If you exit the £disk program without making the
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INTERACTIVE UNIX System partition the active partition or
if the system is unable to locate an INTERACTIVE UNIX Sys-
tem partition, you are automatically returned to £disk until
you correct the problem.

Note that if the first cylinder in the INTERACTIVE UNIX System
partition contains bad sectors, the installation will fail later during
the procedure. In this case, the system displays an error message
that gives the cylinder number you should use as the first cylinder of
the INTERACTIVE UNIX System partition. Restart the installation
and when £disk is run, use the value you are given by the system
as the beginning of the INTERACTIVE UNIX System partition.

4.3.4 Running a Surface Analysis on the Disk

If you answered n to the Surface analysis? question, skip to
the next section.

If you chose a partial analysis, the analysis proceeds at this point.
If you chose a complete, destructive analysis (write), the system
gives you an opportunity to change your mind and choose to partial
(read) instead.

Progress messages are displayed at the bottom of the screen to allow
you to keep track of the analysis and to estimate how long it will
take. A surface analysis can be quite time-consuming, depending on
the size of your disk.

4.3.5 Entering Known Bad Sectors on the Fixed Disk

If you did not choose to specify your disk defects, skip this section.
If you chose to specify your disk defects, the system next displays an
information screen followed by the BAD SECTOR INFORMATION
form:
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”
Install Update Help Shell Exit W
Do full installation

BAD SECTOR INFORMATION: BOOT DISK:
<Cylinder Head Ooffset> OR <Ssector> Count

12842
28375
28462
40386
59938

2 a2 aaa

‘—————=LESC to exit, F1 for help

\ v

If you ran a surface analysis, the bad sectors found by the system
are already entered into the form in absolute sector format (the
<Sector> column). If the system finds more errors than the
form can accommodate, they are not displayed. Instead, a message
appears to explain that these bad sectors can be viewed in the
/etc/partitions file after installation is complete.

Your manufacturer’s defect list will probably be in cylinder, head,
and offset format. As you enter new sectors in this format, the sys-
tem automatically converts these entries to absolute sector values.
If you have bad sector information previously reported by the
INTERACTIVE UNIX System, enter it directly in the absolute sec-
tor format. If a defect is difficult to locate or falls very near a sec-
tor boundary, it may require several sectors to be marked as bad.
This information appears in the Count field as you enter the
defects.

Use the arrow keys to move up and down as necessary. The screen
scrolls automatically to make room for all entries. Use the

and keys or the key to move from field to
field.

To delete an entry you have made in cylinder, head, offset format,
erase the cylinder field and type in O; to delete an absolute sector
format entry, type in O in the sector field. When you have finished
entering the bad sector data, press [ESC] to exit the form.
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4.4 Dividing Your INTERACTIVE UNIX System Partition

After you exit the BAD SECTOR INFORMATION form, the sys-
tem displays an information screen followed by the SYSTEM
USAGE INFORMATION form:

r_Install Update Help Shell Exit -1
Do full installation

T——SYSTEM USAGE INFORMATION

How many simultaneous programs
do you expect to run?

Small Programs: 6
Medium Programs: 0
Large Programs: 0

Will the system be used
as a file server? N

£5C to exit, F1 for help—

. v,

The information you provide on this form is used to calculate a rea-
sonable default value for the INTERACTIVE UNIX System swap
partition. (You will have an opportunity to change the default value
later.) The default values for system usage already appear on the
screen.

1. In the first field, enter the number of small programs you
expect to run simultaneously on your system. A small pro-
gram is defined as one that uses 2 MB or less of system
memory. Examples are editors, compilers, and applications
that do not use graphics. If you are unsure of how much
memory any of your applications use, refer to the documenta-
tion supplied with each application or ask the manufacturer.

2. In the second field, enter the number of medium-sized pro-
grams you expect to run simultaneously on your system. A
medium program is defined as one that uses 2 to 3 MB of sys-
tem memory. Examples are the VP/ix Environment and most
graphics applications written for non-windowing environments.



36

3.

INTERACTIVE UNIX System Installation — Version 3.0

In the third field, enter the number of large programs you
expect to run simultaneously on your system. A large pro-
gram is defined as one that uses 3 or more MB of system
memory. Examples of large programs are graphics applica-
tions written for windowing environments, such as a
CAD/CAM package.

The last field asks if you plan to use your computer as a file
server. If you are going to use your computer primarily to
contain shared file systems in a network environment, such as
INTERACTIVE TCP/IP or INTERACTIVE NFS*, you need a
larger swap space than a computer that will not be used in a
network. This information is used to increase the amount of
swap space allotted by the INTERACTIVE UNIX System.
(Swap space or area is discussed in the next section of this
document.)

When you are satisfied with the values on this form, press
, then confirm your changes by pressing y.

4.4.1 Creating INTERACTIVE UNIX System File Systems

Based on the information you just provided, the system next calcu-
lates the recommended amount of space on your fixed disk for swap
space and the INTERACTIVE UNIX System file systems, such as
root and usr.

1.

The system displays some information screens. Press any key
to display the FILE SYSTEM INFORMATION form. It
looks similar to this:
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{ Y
PILE SYSTEM_INFORMATION: BOOT DISK:
Size Start Number of
Type Mount-point (MB) Cylinder Cylinders
<ALTS> alternate sectors 0 2 1
<ROOT> root 30 3 181
<SWAP> swap 16 184 96
<USER> /usr1 30 280 181
<USER> /usr2 45 461 272
<USER>
<USER>
<USER>
<USER>
<USER>
<USER>
Unallocated space: 15 90
Size of INTERACTIVE UNIX partition: 136 821
“E5C to exit. F1 for helmr
., 7

This form allows you to specify the number and size of the file sys-
tems you want to create on your fixed disk. The form operates like
a spreadsheet. As you enter a value into one field, the values of the
other fields are recalculated in order to ensure that the totals and
the relationships among the fields are always correct.

Some systems may contain more than one fixed disk. This form is
used to divide your primary, or boot, fixed disk. This is the disk
from which the system will be started each time you shut the system
down and reboot.

4.4.1.1 The alts Area. The alts area holds alternate sectors
used to compensate for bad sectors on your fixed disk. You cannot
decrease its size.

4.4.1.2 The swap Space. Because the INTERACTIVE UNIX
Operating System is a multi-user, multi-tasking system with many
processes running simultaneously, a swap space is needed. The
swap space is the area where partial or complete processes (pro-
grams in execution) are temporarily transferred from memory to
wait for main memory to become available again.

Generally speaking, the more users and/or less memory your system
has, the larger the amount of swap space needed. If you are using
networking packages such as INTERACTIVE NFS or INTER-
ACTIVE TCP/IP, you will need to increase your swap space.
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4.4.1.3 The root File System. The root file system holds the
files needed for operating system functions and many of the applica-
tions and networking packages you use. If you know which INTER-
ACTIVE UNIX System subsets and extensions you plan to install,
you can look at the release notes that accompanied your software to
see approximately how much memory each package needs. Add to
this the memory needed for any other software packages you plan to
install and you can calculate a reasonable value for your root file
system.

4.4.1.4 The tmp File System. The tmp file system holds tem-
porary files created by a number of system processes; these files are
deleted each time the system is shut down. Note that it is not
necessary to make a separate file system to hold temporary files.
The /tmp directory in the root file system is used for this pur-
pose if no tmp file system is created. Also, it is often difficult to
estimate the correct size for the tmp file system. If it is too small,
some programs may fail during execution; if it is too large, the extra
space is wasted. Unless you are confident that you can estimate the
required size, you should not specify a tmp file system.

4.4.1.5 The User File Systems. The first user file system (usr)
holds some system files and, optionally, files created by users. The
other user file systems (up to eight user file systems may be created)
hold files created by users. (Note that you do not need to have a
usr file system for each system user.)

4.4.1.6 Changing the Size of File Systems. Change the Size field
of each file system to the number of megabytes you want to allo-
cate. As you change the size of each file system, the installation
program automatically recalculates the starting cylinder number of
each file system and adjusts the amount of space in the Unallo-
cated space: field to maintain the correct totals. You may
specify file system sizes in cylinders, but you will probably find it
simpler to use megabytes.

When you make a file system smaller (or delete it), its space is allo-
cated to the pool of unallocated space. If you make a file system
bigger or add a new file system, the necessary space is taken from
the pool. Before you can increase the size of a file system, there-
fore, you must delete or decrease the size of another file system in
order to free up the necessary space.

Note that sometimes the totals of all allocated and unallocated
space do not exactly match the total amount of space available in
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the INTERACTIVE UNIX System partition. This is due to rounding
errors (typically, the number of cylinders per megabyte is not a
whole number) and will not affect the operation of the system.

The following restrictions apply to file system sizes:

® You may not decrease the size of the alts area. The default
values that appear on your screen is the minimum required by
the INTERACTIVE UNIX System to provide alternates for the
current known bad sectors and those estimated to develop in the
future. The system calculates the default based on the bad sec-
tors found during surface analysis and those entered from the
manufacturer’s defect list. It should be more than sufficient for
a typical system.

® You may not decrease the size of the root and usr file sys-
tems and swap space below certain minimums required by the
INTERACTIVE UNIX System software.

4.4.1.7 Adding and Deleting File Systems. To delete a file system,
simply erase the contents of its Mount-Point, Size, or
Number of Cylinders field. To add a new file system, ensure
that there is sufficient space available in the Unallocated
space: field, then modify the Mount-Point and Size fields.

4.4.1.8 Changing the Mount Point. By default, the system provides
mount points for the user file systems. It is recommended that these
defaults be used, but it is possible to change the names to indicate
other devices where the user file systems are to be mounted. Simply

type the new name over the default shown in the Mount-point
field.

4.4.1.9 Finishing the Form.

1. When you are satisfied with the values on this form, press
[ESC]. If you have not allocated all of the available space, the
system will display an error message; you must allocate all of
the available space before you can continue. If you have allo-
cated all of the available space, the system displays:

Press Y to confirm, N to cancel, E to continue editing
2. Type y when you are ready to exit the form. As soon as you

exit, the system will begin to set up your INTERACTIVE
UNIX System partition. This can take quite some time.
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4.5 Installing the Base Operating System

Regardless of whether you are performing an update or a full
installation, the system now copies the new files to the fixed disk. If
you are performing a full installation, it also creates directories and
installs configuration files at this point. When the system has
finished, your screen will look similar to this:

INFORMATION
Your fixed disk has now been prepared,
and the base INTERACTIVE Operating System
has been installed. The remainder of
this installation procedure will be
run from the fixed disk. Please wait...

\, A

There will be another few minutes’ wait while the system finishes
the necessary preparations.

The INTERACTIVE UNIX Operating System is delivered with a set
of Core diskettes, a number of subsets, and any optional extensions
you have purchased. You must load the data from the Core
diskettes onto your fixed disk. The remaining subsets and extensions
are optional. Depending upon your individual requirements and the
size of your fixed disk, you should install only those subsets that are
necessary for your planned use of the system. For help in determin-
ing which subsets you should install, refer to the release notes that
accompanied your INTERACTIVE UNIX Operating System. On
some systems, installing all the optional subsets can result in poor
system performance.
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Once the INTERACTIVE UNIX System partition of the fixed disk is

completely set up, you are ready to load the Core system onto the
fixed disk.

" Note that under some circumstances, for example if you have
restarted an aborted installation by executing the Install
script directly from the command line, you may be returned to
a shell prompt (#). If this occurs, type exit and press
to continue with the installation.

Follow the prompts instructing you to insert the diskettes. As files
are copied to your fixed disk, their names are displayed on the
screen. When all of the Core system has been installed, a message
similar to this is displayed:

TIHFORMATION

The INTERACTIVE UNIX Operating System has now
been installed on your fixed disk. In the final
stage of this installation, you will be given the
opportunity to configure your system for use.

Press any key to_continue...

. A

Press any key to continue.
4.6 Initializing the INTERACTIVE UNIX System

If you are performing an update of an existing 386/ix* System or
INTERACTIVE UNIX System, you will not be asked to set pass-
words, the date and time, and the system name. You should now
skip to section 4.7.
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4.6.1 Setting Passwords for the System and Administrative Logins

The system next gives you the opportunity to establish passwords for
the system and administrative logins. An administrative login is
used to perform the system administration tasks required to keep the
system running smoothly. The system administrator can give just a
few privileged users restricted access to perform the tasks that need
to be done most frequently. The most important administrative
logins are sysadm, powerdown, checkfsys, makefsys,
mountfsys, and umount£fsys.

A system login is used to perform system administration tasks that
require privileged access to the most restricted files and directories
on the system. Some of the system logins on the INTERACTIVE
UNIX Operating System include root, bin, daemon, sync,
nuucp, and uucp.

Passwords are very important on INTERACTIVE UNIX Systems
since they are used to control access to accounts. Passwords prevent
unauthorized users from accessing an account and damaging or pos-
sibly destroying important data, either accidentally or deliberately.
You should set a password for all the important system and admin-
istrative accounts. Until you have set passwords for these accounts,
it will be impossible to log in to them because they are “locked.”
The only exception is root, which is not locked.

"  You should set a password for root immediately, then use the
root login to set passwords for the other system and adminis-
trative accounts.

A password should be a unique word at least six characters long
that is not easily guessed. It generally may include upper- and
lowercase characters, numbers, and symbols.

No on-line help is available while setting passwords (although you
still have access to help while the pop-up menu is on your screen).
Your screen will look similar to this:
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( A
INFORMATION— —EASSWORDS —
You may now set passwords for the bin
system and administrative logins checkfsys
used to perform potentially daemon
damaging or frequently needed makefsys
system maintenance tasks. It is mountfsys
important to assign passwords to nuucp
these logins so that you can powerdown
strictly limit the number of people root
who could damage the system (either sync
accidentally or deliberately). No sysadm
on-line help is available while umountfsys
setting passwords (although you uucp
can use <F1> to get help on the
login fields while this form is on
your screen). Press <ESC> to exit
when you have finished setting your
passwords.
\, o

Use the up and down arrow keys to move to the login for
which you want to set a password and select it by pressing
ENTER|. The system displays:

New password:

Type in the password. The system displays:

Re-enter new password:

Type in the password again. The system returns you to the
PASSWORDS menu.

When you have finished setting all the passwords you want to

set, press to exit.

4.6.2 Setting the Date, Time, and Time Zone

After setting passwords, you have the opportunity to set the system
date and time. The system displays:
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( N
THFORMATION
You may now set the date, time, time zone, and whether or not Daylight

Savings Time (DST) is to be observed. If you observe DST in your time
zone, be sure to answer "y" to the last question on this form.

T SYSTEM DATE AND TIME

Day: 21

Month: < February >
Year: 1990

Hour: 15

Minute: 47

Time zone: < Eastern >

Daylight saving? Y

lESC to exit, F1 for help———————

N, o

Default values are already on the form.

1. Use or the [TAB] and [BACK-TAB| keys to move from
field to field, correcting the values where needed. You can use
the spacebar to toggle through the acceptable values for the
month and time zone.

2. When you are satisfied with the values on this form, press
[ESC|. The system displays:

Press Y to confirm, N to cancel, E to continue editing
3. Type y when you are ready to exit the form.

Many INTERACTIVE UNIX Systems are used in areas that observe
Daylight Saving Time. If the computer is running during the
change of Daylight Saving Time, the system time will automatically
adjust. However, the next time the system is rebooted, it will pick
up the time as maintained in CMOS RAM. You will have to manu-
ally reset the system clock during each seasonal time change. To
make the change permanent, you can use your manufacturer’s setup
program, or use the INTERACTIVE UNIX System date command
or sysadm datetime. You can do this at the same time you
reset your other clocks in your home and office. For more details,
refer to section 8.4 in “System Administration for New Users of the
INTERACTIVE UNIX Operating System” or to timezone(4).
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4.6.3 Giving Your System a Name

After setting the date and related information, you should give your
system a name. The system displays:

INFORMATION
You may now give your computer a name.
If you plan to use your machine in a
communications network, it is important
that you give it a unique name.

YSTEM NAME

System name: unix

SC to exit, F1 for help—

\, o’

1. Type in the name you want to give your system. Be sure to
give your computer a unique name if you plan to use it in a
network.

2. When you have typed in the name you want, press [ESC]. The
system displays:

Press Y to confirm, N to cancel, E to continue editing
3. Type y when you are ready to exit the form.
4.7 Configuring the Software for Use

The system then gives you the opportunity to perform some optional
software configuration. The system displays information screens
describing the configuration process and the software package you
are installing; then the configuration menu is displayed. Your
screen will look similar to this:
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rInntnllPkg Kconfig Sysadm Shell AddDisk Exit 1
Install optional packages

\, w,

The configuration menu provides the following options:

® Select InstallPkg to install optional INTERACTIVE UNIX
System subsets and extensions or other software packages.
installpkg is a subcommand of the sysadm system
administration program. Refer to section 6.1, “Installing
Optional INTERACTIVE Subsets and Extensions” for a list of
the subsets and extensions and for details about using
installpkg. Refer to section 5 of “System Administration
for New Users of the INTERACTIVE UNIX Operating System”
for a general description of the sysadm program.

e Select Kconfig to run the kconfig program, which is used
to configure, build, and install a new kernel for the operating
system. You will need to do this when you add subsets and
extensions that contain drivers for different physical devices,
such as printers and networking cards, and to “tune” certain
kernel parameters so that they are optimal for your particular
system.

W Note that you must use the Installpkg option to install
the Kernel Configuration subset before you attempt to use
the Kconf ig option.
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Refer to section 7 of the “INTERACTIVE UNIX Operating Sys-
tem Maintenance Procedures” for a discussion of the kconfig
program.

e The sysadm program can be used to perform most system
administration tasks, such as installing additional software pack-
ages, adding new users, mounting and unmounting file systems,
backing up files, and many more. Select the sysadm option to
run this program. Section 5 of “System Administration for New
Users of the INTERACTIVE UNIX Operating System” contains
a general description of the sysadm program.

e Select the Shell option to run a shell, the standard interface
between the user and the INTERACTIVE UNIX System. Select
this option if you need to perform system configuration tasks for
which you do not want to use sysadm. After finishing with the
shell, type exit or press [d] to return to the menu.

e Select AddDisk if you want to add a second (or additional)
fixed disk to your system. The AddDisk option calls addhd,
which is a subcommand of the sysadm system administration
program. Refer to section 48 for an example of adding a
second fixed disk to your system.

e Select Exit when you have configured the system to your
satisfaction.

The system then shuts down automatically and waits for you to
reboot it. Your system is now set up and ready to use.

4.8 Adding a Second Fixed Disk

You may add a second (or additional) fixed disk to your system
configuration at the time of installation, or you may add disks at a
later time using the sysadm addhd option.

Note that from this point on, the sysadm program will have an
enhanced look and feel. If you are unfamiliar with the features of
the enhanced sysadm program, you can get on-line help by press-
ing the key once or twice to access the Help Index. The Help
Index is a list of topics for which help is available. to a topic
and press to view a help screen.

1. To add a second (or additional) fixed disk to your system
configuration at the time of installation, select the AddDisk
option from the configuration menu. Your screen will look
similar to this:
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f

InstallPkg Kconfig Sysadm Shell AddDisk Exit h
onfigure an additional fixed disk

INFORMATION
The AddDisk option calls the addhd option of the

sysadm program to allow you to add additional fixed disks
to your system so that the INTERACTIVE UNIX System software
can access them. Up to four drives are allowed per
controller. The first controller is number 0; the second,
number 1. The drives on the first controller are numbered
0, 1, 2, and 3; the drives on the second controller are
numbered 10, 11, 12, and 13. You may also add fixed disks
to your system after installation is complete, using the
sysadm addhd command.

.

Press any key to continue...

o

2. Press any key. The system displays a screen reminding you

that you must format a fixed disk before you add it to the sys-
tem. If you have not yet formatted your disk, exit the
installation and format it before proceeding. If you are ready
to proceed with installation, select the OK button at the bot-
tom of the form. Your screen will look similar to this:
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rDisk File Machine Software User Help Quit -W
Select Controller/Drive
Current
Diskett
j_Fixed D Select Controller:
il < g
Rem
\_Add Curroently Configured Devices
Che Drive/target 0: DISK
Dis Drive/target 1: NONE
Mou Drive/target 2: NONE
Unm Drive/target 3: NONE
Qui Drive/target 4: NONE
Drive/target 5: NONE
Drive/target 6: NONE
Drive/target 7: NONE
Select Drive: < >
., .

3. In the first field, press the spacebar to view a list of the con-
trollers currently configured on this system. Use the up and
down arrow keys to move to the one you want, then press

to select it.

4. In the next field, press the spacebar to view a list of the fixed
disk drives attached to the controller you selected. Move to
the drive you want, then press to select it.

5. Select the OK button at the bottom of the form. Your screen
will look similar to this:
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rDisk File Machine Software User Help Quit A
Add a Fixed Disk to the Symrtem
Curre
Diske
| _Fixed Confirm Phyesjral Disk Parameters
@ Bytes per sector: 512 Sectors per track: 17
K
_A| Heads per cylinder: 5 Number of cylinders: 979
C
o Select Preparation Procedures
Diske
M Format the drive? <no > Interleave: Izl
4]
|: Create fdisk partitions? <yes>
Perform surface analysis? <none >
Specify known bad blocks? <no >
Create UNIX file systems? <yes>
S
N —
6. The first section of the form, Confirm Physical Disk
Parameters, may or may not be editable, depending on
the controller on your system. If your controller allows these
parameters to be changed, the field will be editable. However,
you should only edit this section of the form if the values
listed are incorrect. Refer to the manufacturer’s specifications
included with your drive to verify the values shown. Refer to
Appendix A for more information about fixed disk parameters
and the INTERACTIVE UNIX System.
7. The next section of the form, Select Preparation

Procedures, contains the following fields:

Format the drive?
Toggle the spacebar to select yes or no. Select
yes to format the disk. Remember that format-
ting destroys all data on the entire disk. If you
want to reformat the disk but have data you want
to preserve, select CANCEL to stop this procedure,
back up the data, then restart this procedure.

Interleave:
This field cannot be edited directly. If you decide
to format your disk, another menu will be
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displayed, which allows you to change the inter-
leave factor.

Create fdisk partitions?

Use the spacebar to select yes or no. Select
yes if you want to create more than one partition
on your disk. For example, if you plan on having
more than one operating system on your disk, you
will need to create a partition for each operating
system. In this case, select yes and follow the
on-line instructions. If the INTERACTIVE UNIX
System Operating System is the only operating
system you plan to install, you only need one parti-
tion. Press [ENTER] to make your selection.

Perform surface analysis?
Toggle the spacebar to read-write, read-
only, or none. You should normally perform
some kind of surface analysis.

Specify known bad blocks?

If the manufacturer of your disk supplied a defect
list for your drive, select yes to enter them into
the defect table on the disk. This allows the sys-
tem to avoid writing data to these bad blocks.
You may also select yes if you just want to
inspect the defect table. You may select CANCEL
to leave the form at any time.

Create UNIX file systems?
If you want to divide the INTERACTIVE UNIX
System File System partitions into file systems,
such as root and tmp, select yes in this field.

8. When you have completed the form, select the OK button at
the bottom of the form. The system will now perform all
requested operations. When all operations are successfully
completed, the fixed disk is added to the system.

4.9 Getting the System Ready to Use

After completing the setup of your system, you should establish
accounts for your users. If you are familiar with the INTER-
ACTIVE UNIX Operating System, all system administration func-
tions can be run from the installation menu using the sysadm
option. If you are new to the INTERACTIVE UNIX Operating
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System, refer to section 5 of “System Administration for New Users
of the INTERACTIVE UNIX Operating System” for a general over-
view of the sysadm program and refer to section 6.4.1, “Adding a
New User,” in that same document to find out how to create login
accounts.

You may also need to customize your kernel. By default, the
INTERACTIVE UNIX Operating System is optimized to support a
system that has only 4 MB of RAM installed. Your system may
have more memory available. (The total memory installed is
reported during the boot procedure.) It is not necessary to
reconfigure the kernel during the initial setup, but if your system
has more than 4 MB of RAM installed, you will want to do it before
users begin to work on your system to make efficient use of all the
memory available on your system. Section 7.3.5.2 of “INTER-
ACTIVE UNIX Operating System Maintenance Procedures”
explains how to use the kconfig utility to change the default
parameters for memory size. (Note that you cannot use the
kconf ig utility until you have installed the Kernel Configuration
optional subset.)

After installation is complete, you should customize your disk driver
configuration for your disk configuration. It is a good idea to use
kconfig to configure the High Performance Device Driver
(HPDD) because it will significantly speed up the boot process and
for some controllers will allow you to run the controller in its native
mode, taking advantage of all its features. Refer to section 8.2 of
“INTERACTIVE UNIX Operating System Maintenance Procedures”
for more information about the HPDD.

Customization may not be required if you plan to use only one con-
troller, but you must customize your disk driver configuration if you
plan to use multiple controllers, a SCSI tape drive, or a RAM disk.
Refer to sections 7 and 8 of “INTERACTIVE UNIX Operating Sys-
tem Maintenance Procedures” for more information.

You have now completed the initial setup for your machine. After
you have established a login account, you may log in to the system.
The system is now fully operational.

If you are new to the INTERACTIVE UNIX System and are not
familiar with any other UNIX-based system, you should already
have read the “INTERACTIVE UNIX Operating System Primer.”
Refer to “System Administration for New Users of the INTER-
ACTIVE UNIX Operating System” to learn how to install user
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accounts, back up and maintain files on the system, install and
configure printers and other hardware devices, and tailor the system
to match your requirements.

If you are experienced with the INTERACTIVE UNIX System or
other UNIX-based systems, refer to the “INTERACTIVE UNIX
Operating System Maintenance Procedures” for more technical
information.
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5. SHUTTING DOWN AND REBOOTING THE SYSTEM
5.1 Shutting Down the System

The INTERACTIVE UNIX Operating System is a multi-tasking sys-
tem. A multi-tasking system can run many different processes (pro-
grams) at the same time. For example, you may be editing a file at
the same time that another file is being printed on your printer.
When you are ready to turn off your computer, you must arrange to
have the system complete all of the tasks that are currently running.
This is accomplished with a system maintenance procedure called
shutdown. The shutdown program gracefully terminates the
tasks that are currently executing before halting the system. You
can safely turn off the computer when shutdown has finished. If
you do not run the shutdown program, you may lose data and
cause damage to your file system.

The shutdown program can be initiated in one of two ways:
1. Use the powerdown administrative login.
2. Execute the shutdown command.

5.2 Using the powerdown Administrative Login

When you are ready to turn your machine off, you may bring the
system down with the powerdown administrative login.

1. Log out of your ordinary user account.
2. Login to the system with the powerdown user ID.

w Note that you must know the powerdown password if
one has been set.

3. Once you have successfully logged in to the system using the
powerdown login, the system automatically executes the
shutdown program. The system displays a screen similar to
this:

login: powerdown

Password:

UNIX System V/386 Release 3.2

Copyright (c) 1984, 1986, 1987, 1988 AT&T

Copyright (c) 1987, 1988 Microsoft Corporation

All rights reserved

Once started, a powerdown CANNOT BE STOPPED.

Do you want to start an express powerdown [y, n, ?, ql

4. If you are ready to bring the system down, type y. The sys-
tem responds:



INTERACTIVE UNIX System Installation — Version 3.0 55

Shutdown started Wed Jun 3 17:31:44 PDT 1987

Broadcast message from root (console) on plato
Wed Jun 3 17:31:44 PDT 1987

THIS SYSTEM IS BEING SHUT DOWN NOWI !

Log off now or risk your files being damaged.

INIT: New run level 0

The system is coming down, please wait.
System services are now being stopped.
Stopping process accounting.

The system is down
Press any key to re-boot.

S. When the Press any key to re-boot message appears,
the computer may be turned off.

5.3 Using the shutdown Command

To execute the shutdown command manually, you must log in to
the system using the root login. When you are logged in as
root, you will see the # prompt:

login: root

Password:

#

If you are logged in to the system as root and want to execute the
shutdown command manually, follow these instructions:

1. Make the root directory your current directory by executing
this command at the # prompt:

# cd s/

2. Run the shutdown program with this command:

# shutdown

The system will automatically generate a message on every
terminal currently in use to warn users that the system is
being shut down. The message will look something like this:

THIS SYSTEM IS BEING SHUTDOWN ! !!
Log off now or risk your files being damaged.

The system will wait 1 minute to give users a chance to exit
editors and save files before the system goes down.

3. Your screen will then look similar to this:

Do you want to continue (y or n)

Type y. Shutdown will then proceed. (If you do not want to
be prompted at this point while shutting down the system,
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you can use the -y option when typing the shutdown
command.)

If you wish to give users a different warning period before the
system comes down, run the shutdown program using the
-g option:

# shutdown -gtime

In actual use, time is replaced by the number of seconds you
wish to have elapse before the system is halted. It is a good
idea to allow at least 2 minutes (120 seconds) to elapse before
the system is brought down. For example:

# shutdown -g120
The system automatically runs shutdown. A screen similar

to the one generated by the powerdown procedure will
display.

When the Press any key to re-boot message appears,
the computer may be turned off.

5.4 Rebooting the System

You are now ready to begin using the INTERACTIVE UNIX
Operating System. This section explains how to reboot the system
if you have turned the computer off or run shutdown.

If you would like to continue exploring the INTERACTIVE UNIX
Operating System and have already shut down your system, you
must reboot the system and log in with your user ID.

To reboot the system, use this procedure:

1.

Be sure there is no diskette in the diskette drive. If you have
turned off the computer, turn on the power. The INTER-
ACTIVE UNIX Operating System is automatically booted
from the fixed disk.

If your computer is still turned on, either 1) turn it off and
then turn on the power again or 2) press any key.

The message Booting the INTERACTIVE UNIX
Operating System will display, and the system will
automatically reboot.
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6. INSTALLING OPTIONAL SOFTWARE
6.1 Installing Optional INTERACTIVE Subsets and Extensions

After you have installed the Core subset, you will probably want to
install one or more of the optional subsets and extensions delivered
with your system. Depending on your requirements and the size of
your fixed disk, select and install only those subsets that are neces-
sary for your daily use. You can do this directly from the final
installation menu using the InstallPkg option.

Subsets with special installation requirements have their own sub-
section here; read the associated section before attempting to install
those subsets. Some subsets depend upon the presence of another
subset to function properly. When installing or updating one of the
subsets with a known dependency, be sure to install the necessary
subset first. The following table lists the dependencies.

Optional Subsets

Subset Dependencies
Basic Networking none
File Management none
Help Utilities none
Kernel Configuration none
Spell Utilities File Management

Terminal Utilities

none

STREAMS Facilities

Kernel Configuration

XENIX File System

Kernel Configuration

2 Kilobyte File System
Utility Package

Kernel Configuration

Very Fast File System

Kernel Configuration

Additional Drivers

Kernel Configuration

User’s Manual Entries

none
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Optional Extensions

Extension

Dependencies

Programmer’s Manual Entries

none

International Supplement

File Management
Kernel Configuration
Basic Networking

VP/ix Environment Core

File Management

VP /ix Environment Configuration

Kernel Configuration
VP/ix Environment Core

VP/ix Environment MS-DOS

File Management
VP/ix Environment Core

TEN/PLUS* Environment

none

INTERACTIVE Software
Development System

Kernel Configuration
File Management

INTERACTIVE TCP/IP

Kernel Configuration
STREAMS Facilities

INTERACTIVE Network Drivers

Kernel Configuration
STREAMS Facilities

INTERACTIVE NFS Extension

Kernel Configuration
INTERACTIVE TCP/IP
STREAMS Facilities

INTERACTIVE NIS
(formerly distributed as
INTERACTIVE Yellow Pages*)

Kernel Configuration
INTERACTIVE TCP/IP
INTERACTIVE NFS Extension
STREAMS Facilities

INTERACTIVE Text
Processing Workbench

Terminal Utilities
File Management

INTERACTIVE X11
Runtime System

Kernel Configuration
STREAMS Facilities

INTERACTIVE X11
Development System

Kernel Configuration
STREAMS Facilities
INTERACTIVE Software
Development System
INTERACTIVE X11
Runtime System
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Optional Extensions, Continued

Extension Dependencies
INTERACTIVE Motif* Kernel Configuration
Development System STREAMS Facilities

INTERACTIVE X11
Runtime System
INTERACTIVE X11
Development System

INTERACTIVE Looking Glass* Kernel Configuration
Desktop Manager STREAMS Facilities
INTERACTIVE X11

Runtime System
INTERACTIVE Ported INTERACTIVE Network
Netware Drivers
INTERACTIVE SMB/ix* Kernel Configuration
Extension STREAMS Facilities

INTERACTIVE TCP/IP
INTERACTIVE Network Kernel Configuration
Connection Facilities STREAMS Facilities
INTERACTIVE Security* Kernel Configuration
Extension **

**Note that the installation of the INTERACTIVE Security Extension will fail if Basic Net-
working, the INTERACTIVE Network Connection Facilities, or the INTERACTIVE NFS Exten-
sion is installed.

Installation of a particular subset will fail if the subset it depends on
is not already installed.

Use the final installation menu to install any optional subsets and
extensions you want. (If you decide to add packages at a later date,
you can use the sysadm program. You may access the menu by
logging in to the system with the sysadm user ID, or you may use
the sysadm command if you are already logged in to the system.)
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w If you are installing software that contains its own sysadm

scripts for configuration, you must exit and reenter the
sysadm program before these scripts will appear as options on
the appropriate sysadm menu.

Use the Installpkg option or the sysadm Install
a Package option under Software. Your screen will
look similar to this:

7

Disk File Machine Software User Help Quit
Install a software package

Ingtall a package
Remove a package
Ingtall a Software Package

uYSTl

kage ->
Select installation media type:

Digkette Types

|_d1ax0 1.44M
aisk0_720k

| OK | ‘ CANCEL | [ HELP I m\

w

Select the type of diskette you are using for the installation,
then select the OK button at the bottom of the form. You will
be prompted to insert the diskette, then your screen will look
similar to this:
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r;)isk File Machine Software User Help Quit )
Install an INTERACTIVE-type Software Fackage
Select package{a] to_install:
Beep when diskette is finished: <yes>
Install? Package name Version
<yes> PseudoTTY Drivers 3.0
<yes> ARCHIVE Cartridge Tape Driver 3.0
<yes> Wangtek Tape Controller Driver AT bus on 3.0
<yes> Logitech Bus Mouse Driver AT bus only 3.0
<yes> Microsoft Mouse Driver AT bus only 3.0
<yes> Builtin Mouse Driver 3.0
<yes> Compaq 525MB SCSI Tape Driver 3.0
<yes> STREAMS Facilities 3.0
. >

2. In the first field, use the spacebar to specify whether you want
the system to beep when the diskette is finished.

3. The next part of the form lists the packages that can be
installed on your system. By default, all packages listed have
a yes in the corresponding field. To select a particular pack-
age for installation, press the spacebar to change the field to
no for each package you do not want to install. Note that
this form can be scrolled if there are more packages available
than can be listed on the screen at one time.

4. Select the OK button when you have finished editing the form.

The system now displays a list of the files being installed for
this software package. If the software package requires that a
new kernel be built, your screen will display a message direct-
ing you to rebuild a kernel using kconfig. If you intend to
install additional packages, you should install them before
rebuilding the kernel.

6.2 Installing XENIX Software

The INTERACTIVE UNIX Operating System provides full support
for applications written to run on the XENIX System V operating
system. (This includes XENIX 286 and 386 x.out executable
files.) An application written for XENIX may be installed and run
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under the INTERACTIVE UNIX Operating System with no loss in
functionality.

To install a XENIX application package, follow the directions that
accompany the application. Most applications require that the per-
son installing the package have root privileges.

To remove a XENIX package from an INTERACTIVE UNIX Sys-
tem file system, use the rm command. (Refer to rm(1).)

w Most XENIX applications use the XENIX custom command
during installation and removal of the package. For your con-
venience, this command is included with the INTERACTIVE
UNIX Operating System. You can use the Shell option on
the final installation menu to temporarily leave the installation
program and run the custom command. Based on the appli-
cation, you may be able to use the custom command to
install application updates, customize the application, or remove
it from the system.

6.3 Installing Other Software From Commercial Vendors

Many application packages are currently available for the INTER-
ACTIVE UNIX Operating System. (Contact INTERACTIVE Sys-
tems Corporation or your INTERACTIVE products distributor for a
catalog.) If a particular software package cannot be installed as
described, follow the installation instructions provided with the
application software or contact your software vendor.
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Appendix A: FIXED DISKS AND CONTROLLERS
1. PHYSICAL COMPONENTS OF A FIXED DISK

If you are an experienced computer user, you may want to skip this
discussion of the basic components of fixed disks.

One of the more important pieces of hardware in your system is the
fixed disk drive on which the INTERACTIVE UNIX Operating Sys-
tem is installed. A fixed disk drive is a permanent, nonremovable
storage device for data that is connected to your computer. Fixed
disks are produced by many different manufacturers and can range
in size from 10 or 20 MBs to multiple Gigabytes.

The documentation supplied by the manufacturer of your fixed disk
should describe the physical structure of your disk. A fixed disk
may be described by the number of heads (typically a number
between 4 and 16), cylinders (usually a number between 100 and
1630), and sectors per track (usually a number between 17 and 63)
that are available on it. These parameters vary from disk manufac-
turer to disk manufacturer. Each different set of parameters is
associated with a number called a disk type. You are generally
asked to supply a disk type when you run your hardware
manufacturer’s setup program.

A disk drive has a number of disks or platters, which are stacked
together somewhat like a stack of phonograph records. There are
usually between 4 and 16 of these surfaces. Each of the recording
surfaces in the drive has its own recording head (similar to a needle
on the record). Each head reads and writes data that is stored on
the circular tracks on each disk surface. Each track is divided into
17 or more sectors, which are accessed as units. Data is read and
written in sectors. The recording heads are bound together and
move in unison. All the tracks that fall under the recording heads
at any one point in time are called a cylinder. To save access time,
data are generally written up or down all the tracks on the cylinder
before the heads are moved to a new cylinder. Figure 1 illustrates
the structure of a typical fixed disk.
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Track

Recording
Head path

Sector

Cylinder

Recording
Surface

Figure 1. Structure of a Typical Fixed Disk

2. FIXED DISK PARAMETERS AND THE INTERACTIVE UNIX
SYSTEM

During installation the INTERACTIVE UNIX Operating System
attempts to determine the parameters of your fixed disk. These
parameters should be correct for your system even though they may
not match the true physical geometry (parameters) of your disk.
They may instead reflect a virtual geometry imposed on the disk in
support of MS-DOS or a modification of the true geometry that
takes disk-specific methods of handling known bad sectors into
account. Change the value(s) found by the system during
installation only if you are very sure that one or more of the param-
eters are incorrect and that you know the correct parameters for
your disk. Certain disk controllers restrict the parameters that may
be changed; if this is the case with your controller, the system will
not allow you to change them.
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You do not need to know the disk parameters to install the INTER-
ACTIVE UNIX Operating System under the following conditions:

e You are able to choose a disk type in your manufacturer’s setup
program that exactly matches your disk’s parameters.

e You are using a SCSI adapter.

® You are using an Adaptec* or a Western Digital ESDI controller
or a controller with a similar interface.

3. FIXED DISK CONTROLLER INTERFACE TYPES

Another very important piece of hardware in your system is the
fixed disk controller. All fixed disk drives require an associated
piece of hardware, called a controller, in order to operate. This
board is responsible for interpreting the instructions that the operat-
ing system sends to the fixed disk drives and ensuring that the fixed
disks carry out those instructions.

There are two major types of controllers used in 386-based systems,
SCSI controllers (often pronounced ‘“scuzzy”) and AT-based con-
trollers. SCSI controllers are frequently referred to as ‘host
adapters.” Most SCSI controllers can be configured to support mul-
tiple fixed disk drives and tape drives. Most AT-compatible con-
trollers can be configured to support one or two fixed disk drives (of
the same interface type). Each AT-compatible controller and drive
use a particular type of interface to communicate. AT-compatible
controllers are available for drives using most popular types of inter-
faces, including ST-506, RLL, and ESDI.

The INTERACTIVE UNIX Operating System must be compatible
with the controller or controllers installed on your system. A wide
variety of fixed disk controllers and drives are currently supported
on the INTERACTIVE UNIX System, and INTERACTIVE is con-
tinually adding support for new devices.

4. FIXED DISK CONTROLLER COMPATIBILITY

To determine if your controller is supported, refer to the release
notes delivered with your INTERACTIVE UNIX Operating System.
If your controller is a standard AT-type controller that is not listed
as supported, you may still be able to use it. Carefully follow the
instructions for installing the INTERACTIVE UNIX System and see
if your system will boot. If it does not, you may have to use a
different controller.
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5. USING MULTIPLE FIXED DISK CONTROLLERS

This section assumes a knowledge of the functions and characteris-
tics of fixed disks and controllers. Additional information is located
in section 8, “HARDWARE COMPATIBILITY AND CONFIGURA-
TION,” of the “INTERACTIVE UNIX Operating System Mainte-
nance Procedures.”

Most 386-based computer systems use one fixed disk and one con-
troller. To form a larger, more complex system, several different
fixed disk drives and controllers may be configured together.

Several factors must be considered when more than one disk con-
troller is to be configured into a system. A complete discussion of
the interactions among all possible combinations of controllers is
beyond the scope of this document, but some common problems are
listed below. Consult the documentation that accompanied your
controller or contact your controller hardware vendor to determine
whether these problems may exist with your controllers.

® Address spaces
The I/O addresses used for communicating with the controllers
must not overlap. In addition, any memory shared between the
controllers and the system must have non-overlapping addresses.
Most controllers allow such addresses to be selected by means of
jumpers or switches on the controller boards.

e Interrupts
For AT-compatible controllers (ST-506, RLL, and ESDI), assign
each to a unique interrupt level. Unfortunately, not all controll-
ers allow you to select their interrupt levels. Consult your
hardware manufacturer or the documentation that accompanied
your controller to make sure that the additional controller you
want to use can be configured to use a secondary interrupt.

However, for MCA-bus controllers, the same interrupt level may
be shared.

® DMA channels
If DMA is used, each DMA controller must use a unique DMA
channel. These can usually be selected with jumpers or switches.

® BIOS interactions
If the controller boards include BIOS ROMs, the addresses of
each must be unique. In addition, some BIOS ROMs will inter-
fere with each other or with the system BIOS. A common prob-
lem is that which occurs when a SCSI BIOS conflicts with the
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system’s Fixed Disk BIOS, making it impossible to successfully
boot from a disk attached to an AT-compatible controller if the
SCSI board is installed.

INTERACTIVE UNIX System defaults for each type of controller
are set up to correspond to those of the shipped boards, so no
changes should be necessary in these if you are using controllers of
different types. Be sure to consult your hardware vendor before
attempting to use two controllers of the same type to ensure that
they can be configured differently.

6. CUSTOMIZING YOUR SYSTEM TO MAXIMIZE THE DISK
CONFIGURATION

Once you have installed the INTERACTIVE UNIX Operating Sys-
tem, you should customize the HPDD configuration to speed up the
boot process and to maximize the performance throughput. Refer
to section 8.2.4, “Configuring the High Performance Device
Driver,” in the “INTERACTIVE UNIX Operating System Mainte-
nance Procedures” for details.
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Appendix B: THE HARDWARE SETUP PROGRAM
1. INTRODUCTION

If your hardware vendor does not set up your machine for you, then
after you have verified that your hardware configuration meets the
minimum hardware requirements, you must run the system
manufacturer’s setup program. (The actual name of this program
may be something other than “setup.” Check the documentation
that accompanied your hardware. Some setup programs are incor-
porated into the system’s ROM BIOS and are invoked by pressing a
specific combination of keys soon after the system is powered up.)
Many different types of hardware can be combined to create a
working INTERACTIVE UNIX System. The setup program informs
your computer of the types of hardware components that are present
and their characteristics. This information is stored permanently on
the system.

1.1 Selecting a Fixed Disk Type

The setup program will ask you to select a disk type. This is usu-
ally a number between 1 and 42, although it depends on the
manufacturer. Since there are many more disks available today
than there are defined disk types, you may need to select the disk
type that most closely matches your disk’s number of heads,
cylinders, and sectors per track. If there is no entry that lists the
exact number of cylinders, choose an entry with the correct number
of heads and sectors per track, and a smaller number of cylinders.

The INTERACTIVE UNIX Operating System attempts to make
installation as simple as possible while still offering a great deal of
flexibility in the types of hardware that you can use. The INTER-
ACTIVE UNIX Operating System will either be able to determine
the correct values from your controller, or it will use the values that
you enter using your manufacturer’s setup program as the defaults,
and then allow you to supply the actual physical characteristics of
the disk during installation. The Boot diskette will automatically
determine the type of controller present in your system and use its
first fixed disk as the boot device and location for the root file
system.

If you want to boot from a disk attached to an AT-compatible con-
troller, use the exact match of disk type (if available), or set the
disk type equal to 1. In most cases (as long as the INTERACTIVE
UNIX System is your only operating system), a disk type of 1 is
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sufficient for any drive. A disk type of 1 indicates the smallest
number of heads, cylinders, and sectors per track possible, and all
fixed disks have at least this configuration available. Adaptec’s AT-
compatible disk controllers that support more than 17 sectors per
track use their own disk type information. When installing one of
these controllers, be sure to use your setup program to set the disk
type to 1.

If you want to boot from a disk attached to a COMPAQ* controller,
you must have an exact match for the disk type in your
manufacturer’s setup program.

If you want to boot from a disk attached to a SCSI adapter, use the
manufacturer’s setup program to configure your computer system so
that no AT-compatible fixed disks are installed. Set the disk type to
0 (note that in some setup programs, this is equivalent to making
the choice Not installed). The SCSI boot disk should be
configured so that it is Logical Unit Number (LUN) O on SCSI Tar-
get ID 0. A SCSI tape device should be configured to be a higher
Target ID number than any other disk drive present. Refer to the
documentation that accompanied your SCSI disk drive or contact
your hardware vendor to determine this information for your drive,
whether or not it can be changed, and how to change it, if
necessary.

For MCA machines, run the reference diskette or the equivalent
program supplied by the manufacturer to properly set up the con-
trollers and the machines.

Controllers other than those listed here may have other require-
ments; refer to your hardware manufacturer’s installation instruc-
tions for such information.
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INTERACTIVE UNIX* Operating System
Maintenance Procedures

1. INTRODUCTION

The “INTERACTIVE UNIX Operating System Maintenance Pro-
cedures,” together with “System Administration for New Users of
the INTERACTIVE UNIX Operating System,” in the INTER-
ACTIVE UNIX System Guide for New Users, and the INTER-
ACTIVE UNIX System User’s/System Administrator’s Reference
Manual, provide you with detailed information on most aspects of
installing, configuring, and maintaining an INTERACTIVE UNIX
Operating System. Refer to the “Documentation Roadmap” in this
guide for information about additional documentation.

1.1 Overview of This Document
This document is divided into 14 major sections:

1. INTRODUCTION
This section provides a general overview of this
document.

2. THE INTERACTIVE CHARACTER USER INTERFACE

This section gives a general description of the INTER-
ACTIVE Character User Interface System (CUI), which
is the interface used by the sysadm system administra-
tion program and kconfig, the kernel configuration
program. It explains how to get help at any time while
using the system and how to use the menus and forms to
perform tasks.

3. THE SYSTEM ADMINISTRATION PROGRAM
This section gives a general description of how the sys-
tem administration program is used to perform system
administration tasks and describes how to access its
menus using the sysadm command.

4. CREATING AND USING INTERACTIVE UNIX SYSTEM
FILE SYSTEMS
This section describes the procedures for creating and
maintaining INTERACTIVE UNIX System file systems
that are run from the command line.
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5. FILE SYSTEM MAINTENANCE

This section explains how to use £sck from the com-
mand line to check and repair file systems, how bad
blocks are detected and handled, the fixed disk layout,
how to recover from a system crash, and how to mount
diskette-based file systems when using DOS-FSS. It also
discusses the various file system types available in the
INTERACTIVE UNIX Operating System.

6. BACKING UP AND RESTORING FILES
This section describes how to back up individual files,
directories, and file systems and how to restore them.

7. USING kconfig TO TAILOR YOUR SYSTEM KERNEL
This section describes the kconf ig program interface,
and the options available through it for configuring your
kernel. Using kconfig, you can add, modify, and
remove drivers, add and remove facilities, add and
modify default parameters for memory size, add and
modify tunable system parameters, display the High
Performance Device Driver configuration, configure the
High Performance Device Driver, and build and install a
new kernel. This section also explains what to do if the
system does not boot.

8. HARDWARE COMPATIBILITY AND CONFIGURATION
This section contains descriptions of the hardware
requirements, software setup, configuration information,
and possible conflicts for all the drivers included with
the INTERACTIVE UNIX Operating System.

9. LP PRINT SERVICE ADMINISTRATION
This section discusses the detailed workings of the LP
print service system and describes how to customize the
system for special printers or particular printing
requirements.

10. ADDING MODEMS, PRINTERS, AND OTHER SERIAL
DEVICES
This section explains the basic networking procedures
required to add serial devices to your system and the
software configuration that is required.
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11. BASIC NETWORKING ADMINISTRATION
This section describes the administration of the Basic
Networking utilities (primarily uucp) that allow your
system to communicate with other UNIX System com-

puters using either dial-up or hard-wired communication
lines.

12. ELECTRONIC MAIL OPTIONS
This section explains the electronic mail options avail-
able with the INTERACTIVE UNIX System and pro-
vides pointers to the information for setting up the mail.

13. TROUBLESHOOTING
This section describes some of the most frequently asked
questions that arise during the installation and
configuration of the INTERACTIVE UNIX Operating

System to help you to troubleshoot problems with your
system.

14. Appendix: KERNEL ERROR MESSAGES
This section lists the kernel panic, warning, and notice
messages along with possible actions you can take.
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2. THE INTERACTIVE CHARACTER USER INTERFACE

The sysadm and kconfig programs both make use of the
INTERACTIVE Character User Interface (CUI). This system is
designed to be as self-explanatory as possible. If you’ve never used
it before, you should read, either in this guide or on-line, the short
summary of how to get help at any time and how to use the menus
and forms to perform tasks.

One way to learn about the system is to look at it on-line while
reading about it here. You can look at the forms on-line without
altering your system; no actions are taken until you explicitly
“instruct” sysadm to do so. The system displays a warning screen
and requires you to confirm your action before any potentially de-
structive changes are initiated. You can also run sysadm in a
demonstration mode by typing:

sysdemo

In this mode, all sysadm actions are disabled, and you can safely
explore the system.

2.1 Using the CUI Help Facility

You can press [F1] for on-line help at any time. If context-specific
help is available, it appears. Pressing [F1] a second time accesses
the general Help Index. If no context-specific help is available, the
Help Index appears immediately. Use the up and down arrow keys
or {PAGE-UP| and [PAGE-DOWN]| to scroll through the Help Index.
Press to select a topic.

There are also HELP buttons at the bottom of many forms. Use
or to move to the HELP button, and press
to obtain general help on the form you are viewing. Some
help topics have more than one page. To move from page to page
of each help topic, use [PAGE-UP]| or [PAGE-DOWN]. You can exit
from the help system at any time by pressing [ESC|. The following
table summarizes how to use the help system:
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Using the Help System
ACTION KEY
Display context-specific help | <F1>
Display the Help Index <F1> when already in the

Help System
<F1> <F1> when you are not in
the help system

Scroll through Help Index up and down arrow keys

Page through Help Index <PAGE-UP> or <PAGE-DOWN>
Select a Help Index topic <ENTER>

Move to the HELP button <TAB> or <BACK-TAB>
Activate the HELP button <ENTER>

Page through help topics <PAGE-UP> or <PAGE-DOWN>
Exit the help system <ESC>

2.1.1 Hypertext

The help in this program is a hypertext system. The system pro-
vides one or more pages of help on a number of topics. Topics are
connected to each other by means of links. Links are words that
appear on-line in bold text. Three standard links appear at the bot-
tom of each help window:

Exit Go Back Index
Exit — always takes you out of the help system.
Go Back — always takes you to the previous topic,
if one exists.
Index — always takes you to the Help Index.

Links in the text provide a path to additional information about a
topic that you may or may not want to see. Press or
to move from link to link. When the one you want is
highlighted (active), press to follow it.

2.1.2 Links

When you follow a link, a new topic appears. If there is more than
one page in the topic, use |[PAGE-UP| or [PAGE-DOWN]| to move

through it. To return to the previous topic, press or
BACK-TAB| to move to Go Back at the bottom of the help window
and press [ENTER|. You can follow any number of links through
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this system. Using Go Back will retrace your steps exactly to the
original point at which you entered the system.

2.2 Using INTERACTIVE CUI Menus and Forms

The INTERACTIVE CUI System is designed to make administration
of the INTERACTIVE UNIX Operating System as easy as possible.
Its major components are the bar menu at the top of your screen,
pull-down menus, and forms.

2.2.1 The Bar Menu

Use the left and right arrow keys [—] to move from title to title
of the bar menu. Press [F1] for on-line help on the bar menu titles.
Press to pull down a menu. To exit from the bar menu
and return to the system prompt, move to Quit and press |ENTER|.

2.2.2 Pull-Down Menus

Use the up and down arrow keys [{] [I] to move from option to
option, or type the first letter(s) of an option name. If there is an
arrow (->) following the option, another menu appears when you
press [ENTER]. If there is no arrow, a form appears when you press
[ENTER|. Press [F1] for on-line help on the menu items. To exit
from a pull-down menu, you can either move to Quit (or type q)
and press [ENTER], or you can simply press [ESC]

2.2.3 Forms

Forms are used to display or gather information needed to perform
the task you selected from a pull-down menu. Forms contain
several different kinds of fields. Some fields are used only to display
information; you cannot press [TAB] or [BACK-TAB] to move to them
or change them. Other fields allow you to edit them by making
choices or typing information. Help is available for fields that you
can edit. Press for on-line help on these fields. To move from
field to field and button to button, press [TAB| or |BACK-TAB|.

All forms have at least one button in a box at the bottom of the
form. Most forms have these buttons:

OK CANCEL HELP

OK confirms that you are satisfied with the informa-
tion on the form and want your changes to take
effect.
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CANCEL exits from the form without any changes taking
effect.
HELP provides help for the form.

To activate a button, press [TAB| or [BACK-TAB] to move to it and
press |[ENTER].

2.2.4 Fields

Forms in this system contain a number of different kinds of fields.
Some fields are lists that you can scroll through using the up and
down arrow keys. Some lists are always visible, while others require
you to press the spacebar to pop them up. Press while an
item is highlighted to select it from the list. Help is available for
fields that you can edit. Press for on-line help on these fields.

< > Fields within angle brackets < > allow you to use the
spacebar to cycle through the choices for that field or
to press the spacebar to pop up a list of values. Use
the up and down arrow keys to scroll through the

items in a list. Press to select one.

[] Fields within square brackets [ ] are check boxes.
Press the spacebar to “check” the box (an X appears).
You can press the spacebar to toggle the X in or out
of a field.

() Fields within parentheses ( ) are radio buttons. They
usually occur in sets where a choice must be made
between two or more mutually exclusive options.
Press the spacebar to turn the radio button “on” and
an asterisk () appears. If you turn on one radio but-

ton, the other choice or choices automatically go
GGOﬁ‘",

For a summary of the key strokes used in this system, see Using Bar
Menus, Using Pull-Down Menus, Using Forms, and Special Keys on
your Character User Interface Quick Reference Card.
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3. THE SYSTEM ADMINISTRATION PROGRAM
3.1 Introduction

This section provides an overview of the system administration pro-
gram. The system administration program is a standard feature of
the INTERACTIVE UNIX Operating System and is used to perform
commonly required system administration tasks. It is designed to be
as easy to use and self-explanatory as possible. The sysadm pro-
gram uses the INTERACTIVE Character User Interface (CUI) to
display menus and forms. You may want to read the brief introduc-
tion to the CUI System in the previous section (or on-line) before
attempting to use sysadm. Experienced UNIX System users can
perform the system administration tasks from the command line
rather than using the menu interface, if desired.

More detailed information about using these menus can be found in
the appropriate sections of this document and in “System Adminis-
tration for New Users of the INTERACTIVE UNIX Operating
System.”

w This document does not attempt to describe every possible
maintenance procedure available through the system adminis-
tration program. The system is easy to follow, and help is
available on-line at any time by pressing [F1].

sysadm can be used as a login account or as a utility program. A
password should be assigned to sysadm when the system is
installed.
