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What this Guide Contains

Preface

As a manager, engincer, or system architect evaluating a computer, you are often
presented with two written descriptions of the product. These are the ‘‘bro-
chure’’ and the ‘‘manual.’”’ Between these is a large gulf that makes it hard to
get a moderately detailed picture of a system or a particular aspect of it. To help
you understand Sun workstations better, Sun Microsystems® provides
Configuration Guides and Technical Reports that are shorter and less detailed
than manuals, yet have more technical information than brochures.

This book is a guide only; you will find the technical details to install and use
your Sun hardware and software in the manuals shipped with those products.
This guide discusses hardware and software issues relevant to choosing the right
configuration of hardware from the Sun-3™ product family.

This guide has eight chapters and three appendixes:
Introduction — tells you about the basic features of the Sun-3 product family.

Standard Configurations — describes standard Sun-3 configurations and lists
the Sun-3 options.

Software Storage Requirements — discusses software issues, such as, main
memory usage, disk storage requirements, and swap partition size.

Network Server Configurations — discusses network server issues.

Hardware Configuration — gives an overview of several hardwar
including the VMEbus, serial ports, and Ethernet information.

Power Requirements — describes the power requirements of i
It tells you how to calculate current draw and thermal di
configured system.

A Word on Software Products — describes the requiren
own software applications products.

Ordering Tips — gives some tips on ordering Sun workstations®

Appendix A, Environmental Requirements, lists the Sun-3 environniental
specifications and lists any exceptions.

Appendix B, Physical Space Requirements, lists the physical dimensions and
weights of most of the Sun-3 products.

— XV —



Preface — Continued

References

Appendix C, the Glossary, defines some of the technical terms and acronyms
used in this guide.

A Reader Comment Sheet at the end of this guide gives you an opportunity to
send us your feedback through the electronic network or U.S. mail. Please use
the comment sheet to list missing information or errors. Thanks for your help.

You may find these publications helpful. They are available through your local
Sun sales office.

o

o

=]

Sun-3 Architecture: A Sun Technical Report

The UNIX System: A Sun Technical Report

Sun System Overview (800-1300)

Card Cage Slot Assignment Backplane Configuration Procedure (813-2004)
Catalyst (catalog of third party software and hardware)
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1.1. Sun Workstation
Overview

Introduction

Building an open network computing environment for your company is a compli-
cated problem, one that means making some tough decisions. Where are work-
stations necessary? How much processing power does each node require? Can
terminals be in the configuration? Does every workstation need its own local
peripherals?

The Sun-3 product family may solve many, if not all, of your problems, offering
high-performance workstations at an attractive price. The Sun-3 workstations
and servers offer an integrated, high-speed and high-bandwidth network with
links to mainframes, minicomputers, and personal computers.

Sun workstations can increase your productivity through applications in
engineering, management, architecture, publishing, etc. Applications for the Sun
workstation have been created for fields from Architecture to Software Engineer-
ing:

o  Architecture and Civil Engineering
o Artificial Intelligence

o Biological and Physical Sciences

o Communications

o Database Management Systems

o Earth Resource Engineering

o Econometrics

o  Electrical Engineering

o  Graphics

o  Manufacturing

o  Mathematics and Statistics

o Mechanical Engineering

o Office Automation and Desktop Publishing

o  Project Management
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1.2. Basic Hardware

1.3. Operating System

o Securities Trading Automation
o Software Engineering

The list goes on. If you are looking for creative, state-of-the-art solutions,
Catalyst, our third-party software and hardware catalogue, offers over 600 pro-
ducts.

Sun Microsystems has a full line of workstations and cabinet-mounted systems
with a wide choice of peripheral equipment. The Sun-3 product line is the latest
and most advanced product line Sun has introduced. Like the earlier Sun-2 line,
the Sun-3 product family is built on industry standard chips, bus architectures,
and network architectures. With Sun’s commitment to Open Systems for Open
Minds, compatability is part of the design criteria, not an afterthought. Sun’s
protocols, for instance, are in the public domain and are quickly being adopted
by a variety of system vendors.

The Sun-3 product family is a group of 32-bit systems based on the Motorola
MC68020 CPU chip and the high-speed 32-bit VMEbus. The Sun-3 family has
three main lines: the Sun-3/50, the Sun-3/100, and the Sun-3/200 series.

All Sun-3 workstations (except for the Sun-3/110LC) have a 19-inch bit-mapped
monochrome, grayscale, or color display, with a resolution of 1152 by 900 pixels
or better. You use a keyboard and a mouse pointing device to interact with the
system.

All Sun workstations have an integrated Ethemet interface for local area net-
working. Other Sun features include the MC68881 floating point coprocessor
(available on all Sun-3 systems cither as standard or optional equipment) and the
proprietary Memory Management Unit (MMU).

Sun workstations run an enhanced version of the 4.2BSD UNIX operating system
developed at the University of California at Berkeley. The UNIX system comes
with a host of software as a base level package and includes languages such as C,
FORTRAN-77, Pascal, and Assembler. Originally developed in an environment
of computer scientists doing programming research, the UNIX system has many
tools for software development and utilities for text processing and document
preparation.

The 4.2BSD UNIX operating system supports interprocess communications, net-
working, and a fast file system. The Sun operating system (SunOS) builds on
this to offer a Network File System (NFS), System V compatibility, diskless
operation and SunView, an advanced user interface. The Network File System
allows you to access files on remote workstations as easily as files on your own
machine. SunView, Sun’s user interface, comes with overlapping windows and
libraries of graphics packages that work with the common graphics standards.
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1.4. Features and
Packaging

Packaging

Displays

All Sun-3 workstations have these features:

o Full 32-bit architecture

o Integrated bit-map frame buffer

o Low profile keyboard and mouse pointing device (optional on servers)
o Two RS-423 serial ports with modem control

o At least 4 megabytes of main memory, with some workstation memory
expandable to 32 megabytes

o 256-megabyte virtual address space per process*®

o Integrated Etheinet interface

o SunOS, NFS, SunPro, SunView, C, Pascal, FORTRAN, SunCore, and
SunCGI at no cost for all single-user workstations and servers

The Sun-3 systems come in 3 types of packaging:

o Desktop

This means the entire system fits on your office desktop.

o  Deskside

This means the system enclosure stands next to your desk.

o  Cabinet-mounted

This means the system can be mounted in cabinets, generally appropriate for a
data center or machine room. These systems can support more terminals than
deskside systems and usually have mass storage capacity suitable for a computer
room.

Sun workstations come with a varicty of displays. The type of display is shown
by the letter appended to the model number:

o M - Monochrome display

o C- Color display

o G - Grayscale display

o LC - 15-inch color display

o HM - High resolution monochrome display

o S - Server (no display)

*SunOS uses 16 MB of this virtual address space when it is installed.
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1.5. Sun-3/50 Series

Sun-3/50/52M

The Sun-3/50 series has these standard features:

a

[m]

w]

u]

o

=]

15 MHz MC68020 CPU
1.5 MIPS system performance
Four megabytes of main memory

High resolution 19-inch landscape monitor with 1152 x 900 pixel resolution
and 66 Hz, non-interlaced refresh

Desktop packaging
Series includes the Sun-3/50M and Sun-3/52M

Designed to be an inexpensive node in a computer network, the Sun-3/50M has
the functionality of a higher-priced workstation in an economical desktop pack-
age. Because of the workstation’s single-board ‘‘no bus *’ design, no add-on
memory boards are possible. The Sun-3/52 is the same as the Sun-3/50M with
the addition of mass storage. The Sun-3/50 series has these features:

[n]

Optional MC68881 floating point coprocessor for speeding up floating-point
calculations

Built-in SCSI host adapter allowing optional add-on mass storage
Built-in Thin Ethernet transceiver

Single-board design
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1.6. Sun-3/100 Series The Sun-3/100 series has these standard features:
o 16.67 MHz MC68020 CPU
o 2 MIPS system performance
o 16.67 MHz MC68881 floating point coprocessor
o  VMEDbus architecture
o Four megabytes of main memory

o  High resolution 19-inch monitor (optional for servers;15-inch monitor is
standard for the Sun-3/110) with 1152 x 900 pixel resolution and 66 Hz,
non-interlaced refresh

o Desktop, Deskside, or Data Center cabinet packaging

o  Series includes the Sun-3/75, Sun-3/110, Sun-3/160, and Sun-3/180 worksta-
tions and servers.

Sun-3/75M The Sun-3/75M workstation is a powerful, general-purpose workstation designed
to be either a *‘diskless node’’ in a distributed computing environment or a low-
cost standalone system. It has these features:

o Main memory expandable from four to eight megabytes
o  Optional add-on mass storage

o A desktop package that holds two Eurocard format (triple-height VME)
boards. This provides one expansion slot for a memory expansion board and
a SCSI adapter.

The Sun-3/110 color workstation provides unmatched power and capabilities for

low-cost color applications. By using state-of-the-art technology, such as 1-Mbit
DRAMs and high-speed video RAMs, Sun has built a powerful color workstation
on a single board.

The Sun-3/110 comes with three different monitors. The Sun-3/110 LC has a
15-inch color monitor; the Sun-3/110C has a 19-inch color monitor; and the
0 Sun-3/110G has a 19-inch grayscale monitor.

o The Sun-3/110 has these features:

o  Main memory expandable from 4 to 12 megabytes

/ o A desktop package that will hold up to three Eurocard-format (triple-height
VME) boards. This provides up to two expansion slots for user-supplied
1y VME or Multibus (with adapter) cards.

%,
Z' o CPU with on-board color circuitry, B/W frame buffer, and on-board memory

o  Floating Point Accelerator (FPA) option

o  Mass storage subsystem option
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Sun-3/160M, G, C

Sun-3/160S

Sun-3/180S

The Sun-3/160 offers the power of an MC68020-based workstation with the
flexibility of VME-based architecture. This combination means a high-
performance expandable system well suited to a variety of applications that need
high resolution graphics. The Sun-3/160C brings these features to applications
that need high speed color graphics while the Sun-3/160G offers superior
performance in applications that require detailed image analysis and composition
without color. The Sun-3/160 has these features:

o Main memory from 4 to 16 megabytes
o Deskside pedestal with a 12-slot VME card cage

o Ability to handle 16 asynchronous terminals with optional asynchronous
multiplexer card

o Choice of monochrome, color, or grayscale monitors. The color option
offers 8 planes of color, 256 simultaneously displayed colors from a palette
of over 16 million colors. The grayscale monitor has an 8-plane system
capable of 256 simultaneously displayed shades of gray.

o Optional graphics accelerators, the GP+ and GB (Graphics Buffer), SunIPC,
SunLink, and Floating Point Accelerator (FPA)

The Sun-3/160S is a deskside fileserver based on the VMEbus. The Sun-3/160S

features;

o Main memory available from 4 to 16 megabytes.

o Mass storage expandable to 1.1 gigabytes in a separate deskside disk expan-
sion pedestal.

o Ability to handle up to 16 asynchronous terminals with optional Asynchro-
nous Line Multiplexer (ALM)

o  Optional graphics accelerators, the GP+ and GB (Graphics Buffer), SunIPC,
SunLink, and Floating Point Accelerator (FPA)

The Sun-3/180S is a cabinet-mounted fileserver based on the VMEbus. It has

these features:

o  Main memory available from 4 to 16 megabytes

o  Mass storage expandable to 2.3 gigabytes

o Ability to handle up to 48 asynchronous terminals with optional Asynchro-
nous Line Multiplexer cards and additional software licensing

o 12-slot VMEbus card cage

o Optional graphics accelerators, the GP+ and GB (Graphics Buffer), SunIPC,
SunLink, and Floating Point Accelerator (FPA)

The Data Center cabinet shown in the illustration is optional and must be ordered
separately.
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1.7. Sun-3/200 Series

Sun-3/260HM, C, G

=

Sun-3/260S

L

LF

The Sun-3/200 series is Sun’s newest and most powerful series of workstations
and servers. As a workstation or a timesharing machine, the Sun-3/200 series
provides the performance of a super-minicomputer, such as the VAX 8600, at a
fraction of the cost. The Sun-3/200 series has these features:

u]

[u]

[w]

25 MHz MC68020 CPU

20 MHz MC68881 Floating Point Coprocessor
64 kilobyte virtual address, write-back cache
High bandwidth 64-bit processor-to-memory bus
4 MIPS system performance

125 kiloflops floating-point performance (expandable to over 1 mflop with
optional FPA)

8 megabytes ECC main memory standard (32 megabytes maximum)

19-inch display (optional for servers) with 1600 x 1280 pixel resolution for
monochrome monitors and 1152 x 900 pixel resolution for color and grays-
cale monitors

Deskside or Data Center cabinet packaging

Series includes the Sun-3/260 and Sun-3/280 workstations and servers

The Sun-3/260 is a deskside workstation with a choice of high resolution mono-
chrome, color, or grayscale monitors. It has these features:

[m]

=]

=]

Deskside pedestal with 12-slot VMEbus card cage
Main memory from 8 to 32 megabytes

Mass storage expandable to 1.1 gigabytes in a separate deskside disk expan-
sion pedestal.

Optional graphics accelerators, the GP+ and GB (Graphics Buffer), SunLink,
and Floating Point Accelerator (FPA)

Ability to handle up to 16 asynchronous terminals with optional Asynchro-
nous Line Multiplexer (ALM) card

The Sun-3/2608S is a deskside fileserver based on the VMEbus. The Sun-3/260S
features: '

[m]

[u]

[n]

Deskside pedestal with a 12-slot VMEbus card cage

Mass storage expandable to 1.1 gigabytes

Ability to handle up to 16 asynchronous terminals with optional asynchro-

nous multiplexer card ’

Optional graphics accelerators, the GP+ and GB (Graphics Buffer), SunLink,
and Floating Point Accelerator (FPA)
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Sun-3/280S The Sun-3/280S is a cabinet-mounted fileserver based on the VMEbus. It has

these features:

o  Mass storage expandable to 2.3 gigabytes

o Ability to handle up to 48 asynchronous terminals with optional asynchro-
nous line multiplexers

o 12-slot VMEbus card cage

o Optional graphics accelerators, the GP+ and GB (Graphics Buffer), SunLink,
and Floating Point Accelerator (FPA)

The Data Center cabinet shown in the illustration is optional and must be ordered
separately.

d

=E—F-
————
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1.8. Configuration Issues

Role of the Workstation

Application Needs

Before deciding on a specific configuration for your Sun-3 workstations, you
should keep in mind three major factors:

o the role of each workstation on the network(s)
o the application
o disk storage

o site requirements

You should examine carefully the role of each workstation, whether it is a stand-
alone machine, a fileserver, diskless client, or diskful client. These terms are
defined here:

Standalone

Does not require support from any other machine. It must have its own disk;
it may or may not be attached to an Ethernet. It may or may not have a local
tape drive. However, a tape drive or Ethernet connection to a tape drive
is required for software installation and data archiving.

Server

Provides resources for other machines on a local network. A suitably
configured server can support from 1 to 20 diskless clients, depending on the
network configuration and application. Must have disk and tape storage.

Diskless Client

Relies on a server for all of its disk storage. Diskless clients reduce the sys-
tem price and are quieter than diskful clients. They also make system
administration easier for the client user since administration is centralized.

Diskful Client

Relies on a server for resources, such as files, but has its own local disk
storage. Some of its files are local, and others are remote. The remote files
can be obtained from any machine running as a network fileserver.

Each workstation option has its advantages and disadvantages. A server with
large disk storage and a number of diskless clients is sometimes less expensive
than the same number of standalone workstations. A server configuration
reduces disk requirements by allowing clients to share common libraries and
binaries.

In comparing diskful and diskless clients, remember that a diskful client may be
somewhat faster, but also more expensive. The performance advantage of a local
disk is lessened when a server can share the cost of a higher performance SMD
drive with its clients. Chapter 5, Network Server Configurations, has more infor-
mation on these issues.

Besides your networking needs, you also need to understand the intended appli-
cations of your system(s) or network. Is your system dedicated to one particular
application or to many applications? What are the memory and disk require-
ments for each specific application?




12 Configuration Guide for the Sun-3 Product Family

Configuration Question

Sun workstations run a wide variety of software products. If you are planning to ‘
run one of Sun’s unbundled software products, see Chapter 7, A Note on

Software Products. To expand your software horizons, take a look at Catalyst,

Sun’s catalog of third-party software and hardware with over 600 products.

For each basic configuration question, there is a related application question and

implication.

How much main memory?

How much disk space?

More memory or local
disk?

Haradware floating-point?

Disk Storage

Site Requirements

Application Question

Are the applications compute
intensive, I/O intensive, or
primarily interactive? How
many applications will run at
the same time?

Are the application programs
large? Do they use large vir-
tual address spaces? How
large are the data files?

Are the applications paging
intensive or I/0 intensive?

Do the applications perform
heavy floating-point compu-
tation?

Configuration Implication

Additional main memory
improves interactive response
time, but has less effect on com-
putation times, except in pro-
grams that use large arrays. 1/0O
intensive applications benefit
the most from local disk drives. \

Large virtual address space
requires large disk swap space
in addition to the data storage
requirements of the applica-
tions.

Additional main memory
reduces paging traffic to the
server or disk, but has less effect
on data I/O throughput.

Hardware floating-point calcula-
tions are substantially faster
than software floating-point cal-
culations.

Another factor you should consider is disk storage. Consider these issues:

[m]

[m]

O

5]

How much disk storage is needed for your application(s)?
How should backups be done and how often?
Is alocal disk needed and how much disk storage is needed?

Is alocal tape needed and how much disk storage is needed?

See Chapter 4, Software Storage Requirements, for more information.

You may also have specific site requirements. You should plan ahead for:

a

[m]

[w]

physical space
power needs

environmental factors

See Chapter 6, Power Requirements, and Appendixes A and B for more details.
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Table 1-1

3/50

Function Desktop
workstation

Processor
CPU MC68020
CPU clock (MHz) 15
FPC MC68881*
MMU Sun-3
Virtual Memory 256 MB#
Hardware Contexts 8
CPU Performance 1.5 MIPS
Memory
Standard 4 MB
Maximum 4 MB
Error Detection byte parity
Cycle Time 270 ns

Coprocessor Options
Floating Point
Accelerator (FPA)
Graphics Processor/
Graphics Buffer

Sun IPC
Display/Server Options
Monochrome (/M)
Color (/C)

Grayscale (/G)
Server (/S)
Input/Output (I/0)
Ethernet

Onboard Transceiver
Two serial ports
SCSI

VMEbus

SMD

ALM

Gateway Ethernet (/S)
SCp

IPC

Disk Drive Options
(in formatted MB)
SCSI

SMD 8-inch

SMD 8-inch

SMD 10.5-inch
SMD 10.5-inch
Tape Drive Options
1/4-inch

1/2-inch

Card Cage Slots

no
no

yes
no
no
no

yes
yes
yes
yes
no
no
no

no
no

71/142
no
no
no
no

yes
no

no

3775
Desktop
workstation

MC68020
16.67
MC68881
Sun-3
256 MB

8

2 MIPS

4MB
8 MB
bp
270 ns

no

no
no

yes
no

no
no

yes
no
yes
yes*
yes
no
no
no
no
no

71/142
no
no
no
no

yes
no

no

3/110
Desktop
or deskside
workstation

MC68020
16.67
MC68881
Sun-3
256 MB

8

2 MIPS

4MB
12MB

bp
270 ns

yes*

no
no

no
yes
yes
no

yes

no

yes

yes*

yes

no

no

no
yes*,yes*
yes*

71/142
no
no
no
no

yes
no

Sun-3 Configuration Overview@

3/160
Deskside
workstation

MC68020
16.67
MC68881
Sun-3
256 MB

8

2 MIPS

4MB
16 MB
bp

270 ns

yes*

yes**
yes*

yes
yes
yes
yes

yes
no
yes
yes*
yes
yes*
yes*
yes*
yes*
yes*

71/142
130/260
280/560
380

575

yes
yes

12

3/180 3/260 3/280
Data Ctr Deskside Data Ctr
SunServer SunServer SunServer

MC68020 MC68020 MCé68020

16.67 25 25
MC68881  MC68881  MC68881
Sun-3 Sun-3 Sun-3
256 MB 256 MB 256 MB
8 8 8

2 MIPS 4 MIPS 4 MIPS
4 MB 8§ MB 8§ MB
16 MB 32 MB 32MB
bp ECC ECC
270 ns 120 nst 120 nst
yes* yes* yes*
yes** yes** yes*
yes* no no

yes yestt yestt
yes yes yes

yes yes yes

yes yes yes

yes yes yes

no no no

yes yes yes
yes* yes* yes*
yes yes yes
yes* ‘ yes* yes*
yes* yes* yes*
yes* yes* yes*
yes* yes*

yes* yes* yes*
no no no

no no no

no 280/560 no

380 no no

575 no 575
yes yes yes

yes yes yes

12 12 12

@ Explanatory notes are shown on the next page.
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NOTE  # = SunOS uses 16 MB of this virtual address space when it it installed.
* = gptional
** = systems with Sun color board only

T = cycle time for cache access

t1 = high resolution 1600 x 1280 pixels

Table 1-2  Sun-3 Industry Standards

Sun-3 Industry Standards
Microprocessor MC68020
Bus 32-bit VMEbus
Floating Point IEEE standard 754

Local Area Network Ethemet, SunNet

’

Tape Interface Pertec-formatted (1600 BPI) or GCR
(6250 BPI), SCSI QIC 11, QIC 24 (Va-
inch tape)

Disk Interface SCSI ST-506 5 1/4-inch Winchester

drives (for 71-MB drives). SMD 130-
MB 8-inch drives and 380-MB 10.5-
inch drives. ESMD for 280-MB 8-inch
and 575-MB 10.5-inch drives.

Operating System UNIX 4.2BSD, SunOS release 3.2 com-
patible with System V
Network Protocols TCP/IP; ISO OSI Model; Network File

System (NFS); Internetwork Router
Data Communications  X.25, SNA 3270; BSC 3270; BSC RJE

Languages ANSI FORTRAN-77, Pascal, C, Com-
monLisp, Modula 2

Graphics ACM Core, GKS, CGI, Sun Pixrect,
PostScriptTM ,
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2.1. Sun-3/50 Series

2.2. Sun-3/75M

NOTE

Standard Configurations

This chapter describes the standard configurations for the Sun-3 workstations and
servers. It includes sections on single board options, mass storage subsystems,
and board arrangement.

Because of its single board design, the Sun-3/50 series offers relatively few
options. The Sun-3/50 series has a SCSI (Small Computer Systems Interface,
pronounced ‘‘scuzzy’’) host adapter on the CPU board to connect local mass
storage. The Sun-3/50 series can also have an optional MC68881 floating point
coprocessor to improve floating-point calculations performance.

The Sun-3/50 series has a built-in Thin Ethemet transceiver with a BNC-type T
connector that links other nodes with a 50 ohm, Y-inch diameter, RG58 coaxial
cable. You can connect to a standard Ethernet by using ‘‘fat’’ coaxial cable and
external transceivers with a ‘‘barrel’’ connector that has a BNC female connector
on one end and a Type N female connector on the other end.

The Sun-3/50M can support a 71-megabyte disk with or without a 60-megabyte
Vs-inch cartridge tape drive. The disk and tape units are housed in a desktop mass
storage subsystem (MSS). You can add a second 71-megabyte expansion disk
for a total of 142 megabytes. The Sun-3/52 comes standard with a single disk
and tape drive.

Disk capacity is given in formatted megabytes.

Although the Sun-3/75M is a member of the Sun-3/100 series, we describe its
options in a separate section because, unlike the other members of the Sun-3/100
series, it has a very limited configuration set. The Sun-3/75M has four mega-
bytes of memory on its CPU board and can have four megabytes on a memory
expansion board and a SCSI controller.

Mass storage on the Sun-3/75 is housed in a desktop mass storage subsystem like
the one with the Sun-3/50. You can also use a disk-only box without tape when
doing backups and the installing of SunOS be done over a network.

17
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2.3. Sun-3/100 and Sun-

3/200 Series

Figure 2-1

Figure 2-2

Before we discuss the options available for the Sun-3/100 and Sun-3/200 series,
you should understand how the card cage is structured. Figure 2-1 shows how
the slots are numbered in the 12-slot models.

Slot Numbering in the 12-slot Enclosure

1!2 345678 9101112
~@——— CHASSIS WHEEL

The Sun-3/110 has a three-slot card cage. The next figure shows how the slots
are numbered in the Sun-3/110. The Sun-3/110 can be arranged vertically or hor-
izontally and can be either deskside or desktop.

Slot Numbering in the 3-slot Enclosure

123
VIEW OF THE REAR
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2.4. Board Options

NOTE

Memory Expansion Board

All boards are inserted or extracted from the back of the pedestal or cabinet. Bus
priority is determined by that board’s position relative to the CPU board in the
card cage; a board in slot two has a higher bus priority than a board in slot three.

This section briefly describes the options available with the Sun-3/100 and Sun-
3/200 series. The options are listed in the order they are usually found in the card
cage.

Not all options are available for all models. Please consult the Price List for
specific information.

These four and eight megabyte memory expansion boards expand the CPU board
memory. You can have up to three memory expansion boards in the Sun-3/100
deskside systems and up to four memory expansion boards in the Sun-3/200 sys-
tems. In the Sun-3/100 deskside systems, a single memory expansion board goes
into slot two. If you are using more than one memory expansion board, each suc-
cessive board goes into the slot to the right of the last — for instance, the second
memory expansion board goes into slot 3, and the third into slot 4. Inthe Sun-
3/200 systems, the first memory expansion board goes into slot 6, and each suc-

‘cessive memory expansion board goes into slots 2 through 4.

The table below shows the amount of on-board memory available with different
Sun-3 workstations.

Table 2-1  Maximum On-board Memory
Maximum On-Board Memory

ModelNo. Memory on CPU  MB/Memory Bd  No.of Bds Total Memory
50/52 4 MB no 0 4 MB

75 4-MB 4MB 1 8 MB

110 4 MB 4MB 2 12 MB
160/180 4 MB 4MB 3 16 MB
260/280 no 8§ MB 4 32 MB

Floating Point Accelerator

SCSI Controller

The Floating Point Accelerator (FPA) speeds up high-speed floating-point calcu-
lations. This board usually goes into slot 5 in the 12-slot logic enclosure. The
CPU, memory expansion and Floating Point Accelerator (FPA) boards must go
into slots one to six because the CPU, expansion and FPA boards must share a
common memory (P2) bus, available in the 1-6 slot arrangement. See Chapter 5,
Hardware Configuration, for more information on the memory bus.

The SCSI (Small Computer Systems Interface) is an industry standard bus. The
SCSI controller connects the 71-MB disk and Y-inch tape drive to the worksta-
tion.

The SCSI controller board plugs into a VME(2)-to-VME(3) adapter board and
goes into slot seven in the 12-slot logic enclosure. In the data center cabinet, the
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Graphics Processor/Graphics
Buffer Boards

Second Ethernet Controller

Tape Controller

SMD Controller

NOTE

Color Video Board

board may go into other slots if the VME(2)-to-VME(3) adapter board has no P2
connections. The SCSI interface is built-in on the Sun-3/50 series workstations.

The Graphics Processor (GP+) and Graphics Buffer (GB) improve graphics per-
formance for applications on the screen with transformation, scaling, and render-
ing of 2- and 3-dimensional objects. These options are available only for systems
with the Sun-3 color board (the Sun-3/160C/G, Sun-3/180C/G, the Sun-
3/260C/G and Sun-3/280C/G systems).

The GP+ moves graphics functions normally done in software into efficient,
tuned hardware pipelines. For instance, the GP+ accelerates vector drawing,
either two- or three-dimensional, integer or floating-point coordinates. The GB
is a hardware ‘z-buffer’ that speeds three-dimensional hidden-surface removal.

Two GP+/GB configurations are possible:
o - installing the GP+ only
o installing both the GP+ and GB

The GP+ and GB are usually installed in slots 10 and 11 in a 12-slot logic enclo-
sure and must be connected by a private P2 bus.

You can add a second Ethernet controller to your system to make your work-
station a gateway. The adapter board with the second Ethernet controller is usu-
ally installed in slot seven or eight in a 12-slot logic enclosure.

The Y-inch tape controller connects a Y2-inch tape drive to the workstation. You
can have up to two tape controllers. They are usually installed in slots seven,
eight, or nine in a 12-slot logic enclosure.

SMD (Storage Module Device) is an industry standard interface for high-
performance drives. The SMD controller connects SMD disk drives (any of 130,
280, 380 or 575-MB) to the workstation. SMD controllers are usually installed
in slots seven through 11 in a 12-slot logic enclosure. The Xylogics 451 con-
troller is used with the 280 and 575-MB drives; the Xylogics 450 controller with
the 130 and 380-MB drives.

Sun sells two controllers per system. Each controller can handle two drives per
controller. If you want to install more than two controllers, you are responsible
for technical issues, such as, power supply capacity, slot assignment and safety.

You can upgrade your system to color by adding a color board and adding a color
display. This upgrade is not available for the for the Sun-3/110 series which
comes standard with a color or grayscale display.

The color video board usually goes into slot eight. If slot eight is already taken,
the board can go in slots two through 12.
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ALM

SCP

NOTE

SunIPC

2.5. Board Arrangement

Slot Precedence

The Asynchronous Line Multiplexer (ALM)* board connects multiple terminals
or other serial devices to Sun network fileservers or workstations. The ALM in
the Sun-3/160 and Sun-3/260 takes up two slots. It is installed in one slot, but
the slot next to it must be left empty. The ALM in the Sun-3/180 and Sun-3/280,
however, takes up only one slot. The ALM board in the Sun-3/180 and Sun-
3/280 can be installed in any slot as long as the cables do not interfere with the
other boards. You can have three ALM boards in the Sun-3/180 and Sun-3/280.
The ALM boards are usually installed in slots 10 through 12 in a 12-slot logic
enclosure.

The SunLink Communications Processor (SCP) board works with the SNA 3270,
IR, OSI, and X.25 SunLink software products to speed up communications. You
can have up to two SCP boards per system that are generally installed in slots six
through 12. If you want to install more than two SCP boards, contact Sun Techn-
ical Support.

The SCP and SunlPC boards are unbundled options. Contact the local Sun Sales
Office for current availability because of SunOS release version support issues.

The SunIPC (Sun Integrated Personal Computer) board gives you the full-
functionality of an MS-DOS system without losing any of the performance and
versatility of Sun’s UNIX-based system. The SunIPC is so flexible you can
configure a SunIPC for your own workstation or share a SunIPC on a server over
a network. The SunIPC board has a 10 MHz Intel 80286 microprocessor and one
megabyte of memory.

An optional Intel 80287 math coprocessor is available for increased performance.
The board executes applications written for MS-DOS 3.1 or later and included
with the package is Microsoft’s GWBASIC compiler. Either color or mono-
chrome applications can run in SunWindows display while UNIX applications
are running in other windows. An optional external 1.2 megabyte floppy disk
drive is available for PC software. The SunIPC board is usually installed in slots
seven through 12 in a deskside pedestal.

The tables on the following pages show the arrangement of boards as configured,
tested, and delivered from the factory. These tables are subject to change without
notice. To receive the latest information, order Sun document 813-2004, Card
Cage Slot Assignment Backplane Configuration Procedure.

Slot allocations are assigned by precedence — ‘A’ is the first recommended
slot position for the board, ‘‘B’’ is next, and so on. If the slot is already occu-
pied, move the board to the next recommended slot.

For instance, if you have a VME SCSI controller already in slot 7, and you want
to add a second Ethemnet controller, the Ethernet controller goes into slot § —
precedence ‘‘B.”’

* ALMs shipped in 1985 or early 1986 have a PS connector and interface with other boards and must be
isolated in slots 10, 11, 12. Graphics Processor and Graphics Buffer options are not allowed with these
ALMs.
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Unused Slots

Accordingly, if you want to add a %-inch tape controller, and slots 7 and 8 are
filled, put the Y-inch tape controller into slot 9 — precedence ‘‘C.”’

Any empty slot must have an airflow restricter in it. This restricter must be
removed before you try to put a board into its slot. Whenever you have a vacant
slot between any two used slots, you must short certain pins on the backplane of
the vacant slot. This procedure is described in the Installation Manual shipped
with your system.

Table 2-2  Sun-3/110 Card Cage Slot Assignments

Board Name Sl‘un-3/1 ; 0 Backplgne

501-1134 Sun CPU Board A

1st 4MB 501-1164 Sun Mem Exp A

2nd 4MB 501-1164 Sun Mem Exp A
501-1105 Sun FPA A B
1st 501-1158 Sun SCP A B
2nd 501-1158 Sun SCP A
501-1138 VME SCSI Ctlr B A
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Table 2-3

Sun-3/160 Card Cage Slot Assignments

Board Name

Sun-3/160 Backplane

S

6

7

8

9

10

11

12

Sun CPU}

1st Sun Mem Expt

2nd Sun Mem Exp¥

3rd Sun Mem Expt

501-1105 Sun FPA

Sun GP¥}

501-1058 Sun GB

501-1157 Sun ALM**

kK

501-1149 Sun VME ScCSI Ctlr

>

1st 501-1158 Sun SCP

2nd 501-1158 Sun SCP

‘Sun VME Color}

501-1153 2nd Ethr Cdr

W | (»> |

elell:Ale!

o|gjn|d

m(m g (o

1st 1/2" Tape Ctlr}

> ||t

2nd 1/2" Tape Cilr}

1st SMD Ctlrf

>

2nd SMD Ctlr{

1st 501-1125 Sun IPC

2nd 501-1125 Sun IPC

> ||| (QQ T

3rd 501-1125 Sun IPC

»|wlalwalwe oz |z

4th 501-1125 Sun IPC

> @ |00

W | O |m

Qo=

O|m|T|Q

o | Q=

QT (—~ Q0N |0~

QT |~ |=|0 |0 |0 |m|—

== |Am|mim TR

NOTE

** The ALM takes up two slot spaces.
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T These boards have one of the following descriptions:

2MB 501-1163 Sun CPU
4MB 501-1164 Sun CPU

2MB 501-1131 Sun Memory Exp.
4MB 501-1132 Sun Memory Exp.

501-1055 Graphics Processor
501-1139 Graphics Processor Plus

501-1156 cpc 1/2" Tape Ctlr (1600 BPI)
501-1155 Xylogics 472 1/2" Tape Ctlr (6250 BPI)

501-1154 Xylogics 450 SMD Ctlr
501-1166 Xylogics 451 SMD Ctlr

501-1014 Sun-2 Color
501-1116 Sun-3 Color
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Table 2-4

Sun-3/180S Card Cage Slot Assignments

This configuration uses the Sun-3 3x2 Adapter (501-1191) as the SCSI Controller.
Configurations with another version of the SCSI controller will vary.

Board Name

4

Sun-3 /180S Backplane
5161718109

10

11

12

Sun CPUT

1st Sun Mem Exp¥

2nd Sun Mem Expf{

3rd Sun Mem Expt

501-1105 Sun FPA

Sun GP}

501-1058 Sun GB

1st 501-1165 Sun ALM

2nd 501-1165 Sun ALM

3rd 501-1165 Sun ALM

1st 501-1158 Sun sCP

>

2nd 501-1158 Sun ScP

501-1138 VME scsI Cilr

Sun VME Colory

501-1153 2nd Ethr Ctlr

1st 1/2" Tape Ctr{

> | > (>

2nd 122" Tape Ctlr{

1st SMD Ctlrt

>

2nd SMD Citlrf

Pl W ||

WAEOQOQOQO|®W(O

ellviieliviiviiviiviioliv)
(whlesl lwRlcsRiesRiesRicsRiwaies)
eslievl oMo MissRieshieshlus!
HQmQIQIQIQ

1st 501-1125 Sun IPC

> l= R = AR

2nd 501-1125 Sun IPC

o= o+ B I (SR PR g FA

3rd 501-1125 Sun IPC

4th 501-1125 Sun IPC

Qg Q(=EQ =TT

oYV,
w(O|T
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NOTE 1 These boards have one of the following descriptions:
2MB 501-1163 Sun CPU
4MB 501-1164 Sun CPU
2MB 501-1131 Sun Memory Exp.
4MB 501-1132 Sun Memory Exp.
501-1055 Graphics Processor
501-1139 Graphics Processor Plus
501-1156 cpc 1/2" Tape Ctlr. (1600 BPI)
501-1155 Xylogics 472 1/2" Tape Ctlr. (6250 BPI)
501-1154 Xylogics 450 sMD Ctlr.
501-1166 Xylogics 451 SMD Ctlr.

501-1014 Sun-2 Color
501-1116 Sun-3 Color
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Table 2-5

Sun-3/260 Card Cage Slot Assignments

Board Name

Sun-3/260 Backplane

1 |2 [13]14]51]6

7

8

9

10

11

12

501-1100 Sun CcPU Board

1st 501-1102 Sun Mem Board@

A

2nd 501-1102 Sun Mem Board@

3rd 501-1102 Sun Mem Board@

4th 501-1102 Sun Mem Board@

501-1105 Sun FPA

Sun GP}

501-1058 Sun GB

501-1137 Sun ALM

%k

501-1149 Sun VME ScsI Ctlr

1st 501-1158 Sun scpP

2nd 501-1158 Sun SCP

Sun VME Colort

501-1153 2nd Ethr Ctlr

Wiw| > =
olleli"Ale!
vAlvAlollv]

1st CPC 1/2" Tape Ctir

Sl =TT ES

2nd CPC 1/2" Tape Ctlr

1st 501-1166 Xylogics 451 SMD Ctlr+

>

2nd 501-1166 Xylogics 451 SMD Citlr+

> || |||

Waw QQQ-

Qoo (=|T

lwllesBlwAle RSN

[esBiesBieoRies LN L

NOTE

@ Slot 6: If only one memory board is installed, it must be placed in Slot 6. A

memory board must always reside in Slot 6, and it must have 220/270% Ter-
minating Resistor Network, Sun PIN 120-1613, installed at location 34-F for P2
bus termination.

T These boards have one of the following descriptions:

501-1055 Graphics Processor

501-1139 Graphics Processor Plus

501-1014 Sun-2 Color
501-1116 Sun-3 Color

- 501-1156 CPC 4" Tape Controller (1600)
501-1155 Xylogics 472 ¥4" Tape Controller (6250)

** The 501-1157 Sun ALM takes up two slot spaces.

+ 501-1154 Xylogics 450 SMD Controller (when transferred from another sys-
tem) may be used instead of the 501-1166. It is not offered on the price list.
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Table 2-6  Sun-3/280S Card Cage Slot Assignments

This configuration uses the Sun-3 3x2 Adapter (501-1191) for the SCsI Con-
troller. Configurations with another version of the SCSI controller will vary.

Sun-3 /280 Backplane

Board Name 11213145161 7]18]9]10]11]12

501-1100 Sun CPU Board A

1st 501-1102 Sun Mem Board@ A

2nd 501-1102 Sun Mem Board@ A

3rd 501-1102 Sun Mem Board@ A

4th 501-1102 Sun Mem Board@ A

501-1105 Sun FPA A

Sun GP{ | A

501-1058 Sun GB A

1st 501-1165 Sun ALM A

2nd 501-1165 Sun ALM A

3rd 501-1165 Sun ALM A

1st 501-1158 Sun SCP

>

2nd 501-1158 Sun scp

501-1138 Sun VME scsI Ctlr

Sun VME Colorf

501-1153 2nd Ethr Ctr

> ||| >

1st 1/2" Tape Ctlry

2nd 1/2" Tape Ctlr}

1st 501-1166 Xylogics 451 SMD Ctlr+

>

Py | W w|w(w (> W
wiaQwaaaQ|w(a
eliviieliviiviiviiviieliv)
O(mio|m|oim|m (D | m
|| m | ||
QT QIQQ|Q

Pt | g [ bt f ey | Qo | Gy

I
I
I
H
I
H

QIEQ ==z

2nd 501-1166 Xylogics 451 SMD Ctlr+

NOTE @ Slot 6: If only one Memory Board is installed, it must be placed in Slot 6. A
Memory Board must always reside in Slot 6, and it must have 220/270X2 Ter-
minating Resistor Network, Sun P/N 120-1613, installed at location 34-F for P2
bus termination.

T These boards have one of the following descriptions:

501-1055 Graphics Processor
501-1139 Graphics Processor Plus

501-1014 Sun-2 Color
501-1116 Sun-3 Color

501-1156 CPC %" Tape Controller (1600 BPI)
501-1155 Xylogics 472 2" Tape Controller (6250 BPI)

+ 501-1154 Xylogics 450 SMD Controller (when transferred from another sys-
tem) can be used instead of the 501-1166. It is not offered on the current price
list.
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2.6. Mass Storage Options

Low-Cost Storage

Deskside High-Performance
Storage

Data Center Storage

Sun offers a wide range of mass storage peripherals with its workstations and
fileservers. For high-performance disks, Sun uses the Storage Module Drive
(SMD) and Enhanced Storage Module Drive (ESMD) standard interfaces. For
price-sensitive needs, Sun uses the SCSI bus. Sun’s mass storage subsystems are
fully integrated and tested and meet all pertinent safety requirements.

Sun’s mass storage devices are available in a variety of sizes and packaging
configurations to meet your needs:

o low-cost storage
o backup to disk
o  deskside high-performance storage

o data center storage

For smaller disk storage needs, Sun has the 71-megabyte disk drive. Designed
for the Sun-3/50/52/75/110 desktop workstations, this subsystem fits either hor-
izontally or vertically on or under a desk. For more disk space, you can daisy
chain a second 71-megabyte disk in a separate enclosure. The Sun-3/160 can
also have up to two 71-megabyte disks installed in a system pedestal.

Sun has three options for your backup needs.

o The dual-speed/dual-density 1600/6250 bpi tape drive backs up fileservers in
a cost-effective way. This dual-speed drive provides 150 megabytes of data
storage on a single reel of tape.

o The 1600 bpi tape drive offers another alternative for those who want a Y-
inch reel-to-reel backup. This drive provides 40 megabytes of formatted
data storage.

o Forlocal backup for workstations, Sun has a Y-inch cartridge with 60 mega-
bytes of storage.

Sun offers deskside expansion pedestals to house disks for those who need high
disk capacity with their workstations. A single-disk pedestal can accommodate a
280-megabyte disk, while a dual-disk configuration can provide 560 megabytes
of disk space. A second expansion pedestal can provide another 560 megabtyes
of disk space.

For large fileserver applications, Sun offers a high-performance 575-megabyte
disk for the Sun-3/180 and Sun-3/280 fileservers. You can put up to four disks
on a system in a dual-bay cabinet for more than two gigabytes of data storage.
You can have a maximum of four SMD or ESMD disks per system (two per con-
troller), and 2 SCSI disks per system (on one controller).
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Table 2-7  Mass Storage Overview

Mass Storage Overview
Application Disk Storage  Backup
Fileservers 575 MB 6250 bpi Y2-inch tape
Fileservers & Workstations 280 MB 1600 bpi Y2-inch tape
Ya-inch cartridge
Workstations 71-MB Ya-inch cartridge

The table below shows the common mass storage configurations.

Table 2-8  Mass Storage Configurations

Mass Storage Configurations

50/75/110 160/260 180/280
71-MB MSS System Pedestal* no
71-MB Expansion MSS no no
2x71-MB no System Pedestal* no
Cartridge Tape MSS System Pedestal* integral
71-MB & Cartridge MSS System Pedestal* no
2x71-MB & Cartridge MSS System Pedestal* no
130-MB no Expansion Pedestal no
2 x 130-MB no Expansion Pedestal no
280-MB no Expansion Pedestal no
2 x 280-MB no Expansion Pedestal no
380-MB no Meter-high cabinet* Data Center Cabinetf
380-MB Expansion no Data Center Cabinet*  Data Center Cabinet}
575-MB no no Data Center Cabinet
575-MB Expansion no no Data Center Cabinet
6250 bpi Tape no Data Center Cabinet Data Center Cabinet
1600 bpi Tape no Meter-high Cabinet* Data Center Cabinet

NOTE  MSS = Mass Storage Subsystem (also known as the Shoebox)
Expansion Pedestal = Mass Storage Pedestal
* not available for the Sun-3/260
1 not available for the Sun-3/280
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2.7. Maximum

Table 2-9 shows the maximum number of each option offered by Sun for a single

Configurations workstation.
NOTE  Not all maximum options can be installed at the same time.
Table 2-9  Maximum Configurations
Option No. Option Name 50 | 75 | 110 | 160 | 180 | 260 | 280
104 4 Megabyte Memory Exp. Boards | 0 1 2 3 3 0 0
108 8 Megabyte Memory Exp. Boards | O 0 0 0 0 3 3
150 Floating Point Accelerator 0 0 1 1 1 1 1
160 VME (2) to VME (3) Adapter 0] 0 [ 2 * * * *
211 GP Plus 0 0 0 1 1 1 1
202 Graphics Buffer 0 0 0 1 1 1 1
450 Second Ethernet Interface 0 0 0 1 1 1 1
481 16-Channel ALM 0 0 0 1 3 1 3
501 71-MB disk 1 1 1 1 0 0 0
502 2 x 71-MB disk 0 0 0 1 0 0 0
503 71-MB expansion disk 1 1 1 0 0 0 0
511 71-MB disk with %" tape 1 1 1 1 0 0 0
512 142-MB disk with 4" tape 1|11 1 0 0 0
601 130-MB disk 0|0 (O 2 0 0 0
605 280-MB disk o|0{|oO 2 0 2 0
606 2 x 280-MB disk 0 0 0 2 0 2 0
620 380-MB disk 0(0|0O 2 2 0 0
621 380-MB Expansion 0 0 0 2 2 0 0
625 575-MB disk 0jo0f|o0 0 2 0 2
626 575-MB Expansion 0 0 0 0 2 0 2
650 Va-inch tape drive . 0 0 0 1 1 1 1
670 Y4-inch tape drive(1600 bpi) 0 0 0 2 2 2 2
675 Y-inch Tape (6250/1600 bpi) 0jJ]01|0O 2 2 2 2
n/a SCp 0 0 2 2 2 2 2
n/a SunIPC 0 0 0 4 4 0 0
NOTE  * Adapter boards are limited only by space and power requirements of the inter-

faced accessory board.
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3.1. Main Memory Usage

Software Storage Requirements

Sun’s Operating System, SunOS, is the foundation on which the software
environment is built. Based on the converged Berkeley 4.2BSD and AT&T Sys-
tem V, it is enhanced to give high-performance facilities for all software pack-
ages and to maximize system throughput on heterogeneous networks.

As Sun adds enhancements to its operating system, system management becomes
easier with selective installation of modules and subsystems. This minimizes the
required memory and disk space for loading SunOS. In planning your worksta-
tion configuration, you should be aware of all these software issues:

o Main Memory Usage

o Disk Storage

o  Standard and Optional Software Size

o Swap Partition Size and Process Virtual Address Space
The figures in this chapter reflect the SunOS, Release 3.2.

The minimum memory for the Sun-3/50 and Sun-3/100 series is four megabytes;
the minimum memory for the Sun-3/200 series is eight megabytes. The SunOS
kernel uses a portion of the first megabyte of memory. Also in that first mega-
byte are the basic system disk cache buffers. The remainder is available for user
programs.

The SunView system, Sun’s window-based user environment, works as a collec-
tion of user programs. A portion of the memory available to user programs is
used for window system memory before you begin running your own programs
in the windows. When deciding on main memory needs, you should consider
these window system memory pages resident. If they are swapped out, window
system response slows down.

Page size on the Sun-3 workstations is eight kilobytes. Virtual memory behavior
depends heavily on the number of pages as well as the total amount of main
memory.

On the Sun-3/50 series, the kemnel automatically allocates 128 kilobytes for a
frame buffer. On the Sun-3/100 series you can configure the kernel to allocate a
shadow frame buffer. As the size of physical memory increases, the system also
automatically allocates additional I/O buffers for use as disk cache.

35
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Table 3-1 shows the approximate allocation from four megabytes of memory in a
typical Sun workstation.

Table 3-1  SunOS 3.2 Main Memory Allocation

Total Available Total

Memory User Main
Allocated To Used Memory Memory
SunOS Kemel (Code) 593 KB¥
SunOS Kemel (I/O buffers) 350 KB | 4MB

SunWindows (Minimum Working Set) 244 KB

SunOS Kemel (Shadow Frame Buffer) 128 KBi%

Available to User Programs 2752 KB 2752 KB
SunOS Kemel (additional disk cache) 200 KB 6 MB
Additional Avail. to User Programs 1800 KB 4552 KB

SunOS Kemel (additional disk cache) 200 KB

8 KB
Additional Avail. to User Programs 1800 KB 6352 KB
SunOS Kemel (additional disk cache) 200 KB
10 MB
Additional Avail. to User Programs 1800 KB 8152 KB
SunOS Kemel (additional disk cache) 200 KB
12 MB
Additional Avail. to User Programs 1800 KB 9952 KB
SunOS Kemel (additional disk cache) 200 KB
. 14 MB
Additional Avail. to User Programs 1800 KB 11752 KB
SunOS Kemel (additional disk cache) 200 KB '
16 MB

Additional Avail. to User Programs 1800 KB 13552 KB

NOTE  { This is the size for a GENERIC kernel. Sun recommends you reconfigure your
kernel to your needs.
¥ The shadow frame buffer is required with the Sun-3/50 series and optional with
the Sun-3/100 series.
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3.2. Disk Storage
Requirements

Disk Partitions

Standalone Systems

NOTE

The capacity of the disk drive options is given in formatted megabytes (for
example, 71 megabytes for the integral 5 Y4-inch disk option on the Sun-3/160).
When configuring a system, you will probably find this number more useful than
the unformatted capacities typically quoted by disk drive vendors. However, you
need to consider more than formatted capacity in deciding on disk storage size.

Software divides the formatted disk into a number of ‘‘logical disks,’’ or parti-
tions. One or more of these partitions are used for swap space. For these swap
partitions, the usable capacity is the full formatted capacity.

In the SunOS filesystem, the usable capacity (megabytes of user data that fit in
the partition) is reduced from the formatted capacity by approximately 10 per-
cent. Operating system data structures that maintain directory and allocation
information for the partition take up the overhead space and are not available to
users.

The SunOS filesystem, by default, reserves part of a partition’s available storage
for free space. This allows the operating system to make efficient disk sector
allocation decisions. You can change this parameter to recover some of the
reserved free space, but using this reserved space may result in reduced perfor-
mance due to excessive disk seeking.

SunOS with all its utilities, on-line documentation, configuration modules for the
kernel, and games can take up a large amount of disk storage. Running processes
with large virtual address spaces also requires large swap space for the data part
of that address space.

The SunOS programming environment is file-intensive; many programs create
temporary files for scratch storage, buffers, or failure protection. Printing, elec-
tronic mail, and uucp (UNIX to UNIX copy) all use temporary files for spooled mes-
sages and output. Because of this, configuring Sun workstations and networks with
enough disk capacity is important to get the best performance.

All of the values for disk space are estimated and depend on your application.

A standalone system requires at least one 71-megabyte disk for a single-user
configuration. This will be enough disk space for standard software, but not for
all optional software. Here is a summary of the disk space for a standalone sys-
tem with a 71-megabyte disk.
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Networked Systems

Disk Allocation for Standalone System with 71-MB Disk

Standalone System

Disk Space Use MB
Required operating system software 22 MB
Required swap space (single-user) , 16 MB
Disk management overhead (directories, etc.) 3 MB
Remaining for optional software and user space 31 MB
Typical optional software installed

Minimum, run-only system (SunView loaded) 1.5 MB
Development system (min. + compilers, libraries) 5 MB
User Space 24.5 MB

This is sufficient memory for a program development system and some applica-
tions, but large CAD and artificial intelligence programs need more disk space.

Software that should not be loaded onto a 71-megabyte disk are on-line manual
pages, demo programs, and games. These three areas alone add up to 9.5 MB. If
you use a Versatec printer, you should add 6 MB to your requirements.

For a workstation that is on a network, a 71-megabyte disk provides a good solu-
tion for a single-user station. You may put a small, bootable portion of the
operating system on the local disk, including all portions of the operating system
configured for the local system configuration. An alternate configuration would
allow the workstation to boot and swap from a server and use the local 71-
megabyte disk for user space. Another configuration might be to have root and
swap on the local system and use the Network File System (NFS) for user space
because this is faster. See Chapter 4, Network Server Configurations for more
information.

A large portion of optional software should be loaded on another system on a
network. All other users on the network can use the Network File System to
mount these files onto their local directory and access them as freely as if they
were on their local disk without duplicating unnecessary files.

We do not recommend running multiple users on a single 71-MB disk. A
single-user configuration follows:
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Table 3-3
Multi-user Systems
Servers
Table 3-4
NOTE

Sun Software Size

Disk Allocation of 71-MB Disk for Single User on a Network

Single User on a Network
Disk Space Use MB
Operating system and swap space  34-38 MB
Disk management overhead 3 MB
User space 30 MB

For each person using a workstation (or each add-on terminal), an additional
amount of user space must be available on the disk. Typically, five to ten mega-
bytes per use is generous, but this depends on the application. You will have to
specify this amount according to your application needs. Keep in mind that each
user increases the requirements, another reason that we recommend the 71-
megabyte disk for single-user only. Adding a second disk or using a larger disk
is recommended for running configurations with more than one user.

A fileserver has more disk space requirements. If the server is supporting both
Sun-2’s and Sun-3’s (heterogeneous), it needs copies of both versions of the
operating system to reside on disk. Also, each client workstation needs about 16
megabytes swap space and 5 megabytes root space on the server. This means
that each client needs 21 megaby