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Positioning

Figure 1. Sun Ultra™ 80 workstation

Multiprocessing Power on the Desktop

The Sun Ultra™ 80 workstation brings multiprocessing power, industry-standard PCI 1/O, and dual-UPA
graphics capability to the desktop. This next-generation workstation uses the processing power of
UltraSPARC™-11 processors, PGX32™ and Sun Elite3D graphics technology, UltraSCSI disks, and the
innovative high-performance peripheral component interconnect (PCI) 1/0 bus. With the tower system
enclosure, Sun Ultra 80 workstation provides all the modular and expandable features that users have
grown to expect from Sun Workstation™ systems. Sun’s commitment to high-performance computing
means the Ultra 80 workstation deliversincreasing levels of performance and preserves 100 percent binary
compatibility with application software.

Sun Ultra 80 Workstations

The Sun Ultra 80 workstation is available in three configurations. Models 1450, 2450, and 4450 are
configured with one, two, or four 450-MHz UltraSPARC-11 processors respectively, with 4 MB of L2
cache. Models 1450 and 2450 are easily upgraded to their quad-processor counterparts by adding
additional processors.

All three models include the PGX 32 graphics or the highly integrated Sun Elite3D m6 graphics card,
which provide a comprehensive range of graphics functionality and performance without the high cost of
the large, expensive frame buffer through 1/0 bus technology provided by some of the competition.

Ultra 80 workstations continue the Sun tradition of delivering balanced system design and innovation. The
powerful Ultra port architecture (UPA), introduced on the original Ultra systems, continuesin the Ultra 80
system. The Ultra 80 workstation has dual UPA graphics slots to support up to two Sun Elite3D
graphics-driven frame buffers.
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The Ultra 80 workstation continues Sun’s drive to deliver industry-standard PCI 1/O bus, enabling access
to hundreds of expansion and networking options. The Ultra 80 workstation PCI /O bus with dual bus
channels providing sustained high performance to the system’s PCI dlots. In addition, Sun has delivered the
advanced 66-MHz PCI, which is capable of 200 MB per second throughput, ideal for high-performance
networking requirements.

Product Family Placement

The Ultra 80 workstation is an advanced member of the current desktop product family, which scales from
the low-cogt, high-performance Ultra5 and 10, to the two-way Ultra 60 workstation and up to the four-way
Ultra 80 workstation.

Ultra systems have several things in common, including:

« The SPARC™ processor

» 100 percent binary compatible from the low end to the high end, including Sun’s server family

« Scalable from the low-end uniprocessor systemsto the 64-way Sun Enterprise™ 10000 (Starfire™)

server

» Modular—easy-to-swap components

Workstation

Target Users

Ultra5 and
Ultra 10

Designed as alow-cost desktop solution, the Ultra 5 and 10 systems appeal to customers looking
for alow-priced system offering accel erated graphics, expandability, fast application
performance, and investment protection. The Ultra5 and 10 workstations are well suited for many
different customers, from those who require low-cost imaging sol utions to those who demand
intensive graphics and expansion capabilities.

Target markets include software development, financial, government, telecommunications,
manufacturing, and education.

Ultra 2

Designed for the technical user who requires high performance and multiprocessing (MP)
capability. MP-ready and multithreaded applications will benefit greatly from the performance of
the Sun Ultra 2 system. The target customer is the traditional “power desktop” user who has
performance, expansion, and SBus I/O requirements.

Ultra 60 and
Ultra 80

The Ultra 80 workstation is a more advanced Ultra 60 workstation. Like the Ultra 60 system, the
Ultra 80 workstation is designed for the technical user who requires high performance and
multiprocessing (MP) capability. The Ultra 80 workstation also addresses the needs of graphics
intensive users and supports up to two Sun Elite3D graphics accelerators. With the 450-MHz
UltraSPARC-I11 processor with 4 MB of L2 cache, the Ultra 80 workstation is the performance
leader for Sun’s workstation family.

The target customer isthe traditional “ power desktop” user who has performance and expansion
reguirements that exceed the capabilities of the Ultra 5 and Ultra 10 systems. This includes both
technical and commercial users who need the large number of applications and the functional
capabilities of the Solaris™ Operating Environment, the high performance of the UltraSPARC-II
CPU, dual-headed graphics, and outstanding throughput.
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Key Messages

Sun Ultra 80 workstation is arelatively new member of the UltraSPARC processor-based desktop systems.
UltraComputing™ technology has evolved to new levels of performance and technology innovation.

* Innovativetower system design provides modularity for flexibility, maximum system growth, and
expansion potential

The Ultra 80 workstation offers the flexibility of starting with asingle CPU and adding more CPUs
later as compute needs grow

Memory capacity to 4 GB maximum (16 slots using existing 64-MB or 256-MB DIMMs)

Supports 18-GB drive options (supports 1.0-inch high, 3.5-inch, 10000-rpm UltraSCSI disk drives);
up to 36-GB of drive space

Two UPA graphics slots able to support two Sun Elite3D m3 and/or Sun Elite3D m6 cards

Expanded front access capabilities: power switch, 5.25-inch removable media bay for options such
as 32X CD-ROM or tape options; 3.5-inch front access bay for optional floppy drive or PCMCIA;
and athird bay to accommodate either a 5.25-inch or 3.5-inch front access device

High 1/O expansion with three full-sized and one short industry-standard PCI bus slots

* High-performance UltraSPARC-I1 CPU processor module

64-bit SPARC™ version 9 at 450 MHz
4 MB of second-level cache memory
100 percent binary compatibility with current Solaris Operating Environment

Runs 32-bit applications unmodified from the Solaris 2.5.1, Solaris 2.6 and Solaris 7 Operating
Environments

64-bit applications supported on the Solaris 7 Operating Environment

» Exceptional throughput

UPA provides a crossbar-oriented interconnection establishing a 144-bit wide, ECC-protected data
path to the CPU

Clocked at up to 112 MHz, the UPA crosshar gives apeak throughput of 1.8 GB per second (models
with 450-MHz processor)

Memory subsystem offers a 576-bit-wide memory path
Architecture allows memory to be installed in fours to take advantage of 576-bit-wide memory path
UltraSCSlI is integrated on the motherboard

A second UltraSCSI channel is available, allowing external devices to be connected to separately,
further improving /O throughput

» Oneof theindustry leadersfor networking, connectivity, and 1/O performanceratings

100 Mbps Fast Ethernet through twisted pair is a standard feature on all Ultra 80 workstations, but
the system also maintains connectivity with 10 Mbps networking technology through an
autosensing speed switch feature

Advanced networking options include FDDI and additional Fast Ethernet ports through
industry-standard PCI option cards
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— Innovative multiple-channel industry-standard PCI 1/0O bus provides sustained high throughput on
all four full-sized PCI slots

— Industry’sfirst 66-MHz PCI 1/O dlot capable of delivering 200 MB per second throughput ideal for
high-performance networking requirements

e Support for PGX32 PCI graphicsprovidesfast X Window system performance, displaying 24-bit
and 8-bit graphicsat full speed

— With 8-MB of SGRAM, PGX32 graphicsis capable of providing full 24-bit hardware double
buffering at resolutions up to 1152 x 900, and 8+24-bit color up to 1280 x 1024, and support up to
1600 x 1280 in pseudocolor (8-bit color) mode

e Support for high-power Sun Elite3D graphicsfamily provides high-end graphicsfor a

mid-range price

— Sun Elite3D m3 graphicsis Sun’s high-power, mid-range 3-D graphics option in the Elite graphics

product line.

— Sun Elite3D m6 graphicsis Sun’s high-power, high-end 3-D graphics option in the Elite graphics

product line.

Sun Ultra 80 System Models

The Sun Ultra 80 workstation comes in three models that differ only in the installed processor module.
Model 1450 isthe entry Ultra 80 workstation. Model 2450 is the two-processor version of the Ultra 80
workstation. Model 4450 is the four-processor version of the Ultra 80 workstation and should be used in
situations that require the highest computing performance.

Sun Ultra 80 Model 1450 M odel 2450 M odel 4450
Processor speed 1x 450 MHz 2 x 450 MHz 4 x 450 MHz
UPA speed 112 MHz 112 MHz 112 MHz
Maximum Memory 4GB 4GB 4GB
SPECint_95* 19.7 19.7 19.7
SPECfp_95* 279 36.1 44.6

* SPECint_95 and SPECfp_95 results using SPARCompiler™ version 5.0.

Availability

» Sun Ultra 80 workstation Models 1450, 2450, and 4450 began shipping November 1999.

Just the Facts

N
2 Sun

microsystems

November 1999

Buiuonisod



Target Users

The Ultra 80 workstation is amore advanced Ultra 60 workstation. Like the Ultra 60 workstation, the Ultra
80 workstation is designed for the technical users who require high-performance and multiprocessing (MP)
capability. Ultra 80 workstation also addresses the needs of users with graphics-intensive applications by
supporting up to two Sun Elite3D m6 graphics frame buffers.

Thetarget customer is the “power desktop” users who have performance, graphics and expansion
requirements that exceed the capabilities of the Ultra 60 system. This includes both technical and
commercia users who need the large number of applications and the functional capabilities of the Solaris
Operating Environment, the high performance of the UltraSPARC-11 CPU, dual-headed high-end graphics

and outstanding throughpui.

Target Markets

Industry

Key Featuresto Highlight

Electronic Design (EDA)

¢ Chip designers, board designers
e System houses

e Telco

» High-performance CPUs
» High-memory capacity
» Availability of applications

Financial
e Stock and commodity traders
e Banks

» High performance
e Compact design
» Multimedia capabilities

M echanical Design (MCAD/M CAE)
e Automotive

e Aerospace

« Defenseindustry

e Mechanical equipment designers

* High-performance CPUs
» High-end graphics performance and functionality standard
» Availability of applications

Oil and Gas

e 2-D, 3-D, and 4-D seismic analysis
¢ Production engineering

* Reservoir engineering

High-performance CPUs

Dual Sun Elite3D graphics monitors

Multithreaded OpenGL® platform

High-end performance and functionality for both graphics and
imaging operations

Medical Imaging
* Maedical research

» High-performance CPUs

» Dual Sun Elite3D graphics monitors

* Multithreaded OpenGL platform

» High-end performance and functionality for both graphics and
imaging operations

Resear ch and Development
¢ In-house development
e Research ingtitutions

» High-computing performance
» Feature-rich Solaris Operating Environment

Visualization and Simulation
¢ Scientific visudization
¢ Technical simulation

* High-performance CPUs

» High-end performance and functionality for both graphics and
imaging operations

» Dual Sun Elite3D graphics monitors
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Selling Highlights

Alliances and Key Applications

Sun has worked closely with major software vendors to see that their applications are officially supported
on the Sun Ultra™ 80 workstation. All major applications that are available can be found in our Sun
Developer Connection®™ catalog of third-party solutions.

Target Market | SV— Software Applications
Entertainment/ Adobe Photoshop
Animation/ ArSciMed Kinema/Sim
Digital Creation Electric Image Electric Image
Engineering Animation Inc. Vidab
Lightwork Kinetix (rendering tool kit)
NewTek Lightwave 3D
Nichimen NWorld
XaosTools Pandemonium
EDA Avant!/ISS DRC/ERC product
Avant!/Meta Software HSpice
Cadence Design Vampire
Dracula
Compass Design Pathfinder
K2 Technologies Mask Compose and Quick View
Mentor Graphics Caliber
| CVerify
Checkmate
Mentor/Precedence Co-Simulation Backplane Simulators
Silvaco Atlas
Athena
Spice
SpeedSim SpeedSim
Systems Science Vera
Viewlogic/Vantage Analysis SpeedWave MT
Simplex Solutions Thunder and Lightning
Fireand Ice
Power Grid
Silvaco Virtual Wafer Fab Automation Tools
For general information see:
http://www.sun.com/desktop
http://www.dacafe.com:80/DACafe/
Health Care Cemax VIP 2.0 (www . cemax-icon.com)
Context Vision Imaging processing for refining MR data
Geovision Vision
ISG Silohet (www . isgtec. com)
Virtua Vision Software
&S
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Target Market | SV— Software Applications

MCAE ANSYS, Inc. ANSYS
Computational Dynamics, Inc. StarCD
ESI Pam-Crash
EXA Corporation Powerflow
Fluent, Inc. Fluent, Fluent UNS, Rampant, Nekton
Fluid Dynamics, Inc. (FDI) FIDAP
Hibbitt, Karlsson & Sorensen, Inc. (HKS) ABAQUS
Livermore Software Technology LSDyna 3D
Corporation (LSTC)
MacNeal-Schwendler (MSC) PATRAN, NASTRAN
MARC Analysis Research Corp Mentat, MARC

For general information see:
http://www.sun.com/desktop

Qil and Gas AVS AV S Express, Toolmaster, AV S5
Cognesis Voxel Geo
GeoQuest GeoViz, Charisma
Landmark Graphics ProMax, Seisworks, Strata Model, Earth Cube
Shell Qil VolumeViewer
Compatibility

The Ultra 80 workstation runs Solaris™ 7 8/99 Operating Environment. It can also run 32-bit applications
unmodified from the Solaris 2.5.1 Hardware 5/98 and Solaris 2.6 Hardware 11/97 Operating
Environments, making these systems compatible with previous systems and software.

Market Value Propositions

As aresult of the multiprocessor capabilities of the Ultra 80 workstation, a company can use al the
performance capabilities of Solaris Operating Environment software’s multithreaded application base.

Asaresult of the scalability and flexibility of the UltraSPARC™ processor architecture, acompany can
better protect itsinvestment in hardware and software.

Asaresult of Sun’s memory and UPA, a company will notice the significant improvement in
application performance and user productivity.

Asaresult of the functionality and higher performance of Sun Elite3D graphics product families as
well asthe ability to use dual Sun Elite3D graphics frame buffersto display multiple graphics-intensive
applications simultaneously, a company can be more productive and have shorter turn-around times
while using interactive graphics applications.

Asaresult of Sun’s1/O networking, a company will be able to have faster networking throughput that
will help increase application performance and user productivity.
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Enabling Technologies

UltraSPARC™-Il Processor

The Sun Ultra™ 80 workstation is a shared-memory, multitasking system built around the UltraSPARC™-I1
microprocessor. The UltraSPARC-I1 processor is Sun’s latest generation of the SPARC™ processor family
and the second generation of 64-bit UltraSPARC chips. The Ultra 80 workstation can use the 450-MHz
UltraSPARC-II processor.

» Modules have the 64-bit SPARC V9 architecture.
» Systems have up to 4 MB of Ecache per CPU.
» Asamember of the UltraSPARC family of CPUs, full binary compatibility is provided.

PCI Technology

System I/O for the Ultra 80 workstation is provided by two industry-standard peripheral component
interconnect (PCl) data buses. All PCI busesin the Ultra 80 workstation comply with the 2.1 revision of
the PCI specification, released in March 1995.

* Sunisanindustry leader with PCI/66, which has twice the throughput of standard PCI.

» Two independent PCI buses deliver outstanding I/O bandwidth—sustained throughput of up to 200 MB
per second.

PGX32™ PCI Graphics

PGX32™ graphics is targeted towards professional's requiring fast X Window system performance,
displaying 24-bit and 8-bit graphics at full speed. With 8 MB of SGRAM, PGX32 graphics is capable of
providing full 24-bit hardware double buffering at resolutions up to 1152 x 900, and 8+24-bit color put
1280 x 1024 and support up to 1600 x 1280 in psuedocolor (8-bit color) mode.

Sun Elite3D Graphics

Sun Elite3D graphics represents a high-powered graphics subsystem for the 3-D graphics market. Sun
Elite3D graphics is combined with the visual instruction set (VIS™ software), a comprehensive set of
imaging and graphics instructions built into a CPU. Sun Elite3D graphics comes in two models: Sun
Elite3D m3 and Sun Elite3D m6 graphics.

Sun Elite3D graphics provides very fast, high-quality transformation and display of 3-D solid and
wireframe objects, and dramatically accel erates high-end functionality, such as double-buffering, triangle
and quad rendering, and lighting and shading. At the same time, Sun Elite3D graphics accelerates 2-D
objectsthat meet X11 rules. Fast 8- and 24-bit window system and imaging performance are provided. Sun
Elite3D systems provide 96-bit planes, including full 24-bit double-buffer planes required for smooth
animation. A 28-hit Z-buffer isincluded to provide hardware assistance for hidden surface removal and
dynamic rendering for 3-D objects.

Sun Elite3D systems utilize 3D-RAM technology. Thistechnology is responsible for implementing fast,
inexpensive 3-D frame buffers. In addition, Sun Elite3D graphics hasthree or six (depending on the model)
on-board floating-point processors that speed up floating-point-intensive operations such as
transformations, clip tests, face determinations, and lighting.
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System Architecture

Technology Overview

Good performance through advanced applications typically demands excellent performance from more
than one part of the system. Maost often, an application consists of data fetching, computation, and
presentation. Unless the system is designed to address all of these, it will always be limited by the weakest
link in the chain.

The Sun Ultra™ 80 workstation is designed for balanced system performance, accelerating applications at
every step. Faster 1/0 and networking, together with the Ultra port architecture (UPA) interconnect, allow
fast data fetching. The UltraSPARC™ CPU provides supercomputing power, and moves data through the

UPA at high speed. Tightly integrated Sun Elite3D graphics provides high-end graphics functionality and
performance for the Ultra 80 Sun Elite3D systems.

UPA Processor Graphics
Data Bus Subsystem

UltraSPARC-| —»{ (2dots
Processors T
stem
: C?&'tsr%' e L Memory Address/Control
PCI BusASIC [€ l
v v UmADaaBus o DiMMs (16)
3 U -
—} Crosshar ]
ASICS (9) _'_lI
» N
33 MHz, 64-bit PCI Bus
33 MHz ¢ l &
Slots (3) 53C876 Networking | us >
and 1/0 ASIC
Sﬁﬂﬁ 5&3 Bus ¢ ¢ ¢ Keyboard, Audio,
Floppy, Parallel,
v UltraSCSI  UltraSCS! 10/100 Ethernet el TOD, NVRAM
33/66 MHz
Slot (1)

Figure 2. Architecture of the Ultra 80 system

The Sun Ultra 80 workstation has an integrated UPA. Thisis based on a packet-switched, crossbar
architecture. Sunisthe first manufacturer to provide such an architecture on the desktop. The Sun Ultra 80
workstation has nine buffered crossbar-switched processors that allow the memory and the graphicsto
interconnect. This architecture is the basis for high-powered computing and graphics.
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Key Facts

Technical Fact Summary

Sun's fastest performance uniprocessor and multi-processor Sun workstation; uses the 450-MHz
UltraSPARC-II processor

High-performance system bus provides fast access to memory and graphics
Flexible hard disk expandability
— Uptotwointerna 18.2-GB UltraSCSI disks
— Upto 36-GB of total disk storage
High-performance memory subsystem
— Upto 4 GB for configurations using 16 x 256-MB DIMMSs (installed in sets of four)
Balanced system design
— High performance UPA at 112 MHz or 1.8-GB-per-second throughput.
— Matching performance enhancement in 1/0, networking, and memory access
— Two channels at 40-MB-per-second UltraSCSI

— Innovative high-performance PCI /O bus offering dual independent PCI buses, plus 66-MHz
PCI support

— Application performance without compromise

High-end graphics functionality and performance at mid-level prices with Sun Elite3D graphics

Designed for interactive media applications

— Integrated visual instruction set (VIS™ software) in the UltraSPARC CPU

— 8- and 24-hit PGX32™ PCI graphics option available

— 32X CD-ROM, photo-CD compatible

Expansion to advanced networking

— Fast Ethernet, 100BA SE-T, autosensing, and autoswitching to 10BASE-T for backward
compatibility

— PCI networking options include Gigabit Ethernet, ATM, token ring, and FDDI

System enclosure

— Cost-effective tower enclosure offers flexibility in expansion
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UltraSPARC Processor

The Ultra 80 workstation is a high-performance, multiprocessing system built around the UltraSPARC-II
mi Croprocessor.

The UltraSPARC-I1 processors used in the Ultra 80 workstation are individually mounted on 4-inch by
6-inch, field-installable module cards along with associated UPA data buffers and up to 4 MB of
high-speed SRAM external cache memory. These modul es are the same as those used in the Ultra 60
workstation. This modular design facilitates easy system processor addition (to go from uniprocessor to
multiprocessor configurations).

Features Benefits
* Integrated VIS instruction set software » Ready for increased performance on multimedia
and networking operations
» Multilevel trap handling  Efficient process handling
» CPU ismounted onfield-installablemodulecard ¢ Facilitates easy system processor additions and
with associated UPA data buffers and 4 MB of system service
Ecache

UPA System Bus

The Ultra 80 workstation processors, memory, and |/O subsystems are interconnected by the high-speed
Ultra port architecture (UPA) crossbar datapath. This is an enhanced implementation of the same UPA
design used in the Ultra 60 workstations. The CPU datapaths are 144 bits wide, with 128 bits for data and
16 bitsfor error correcting code (ECC). The UPA data path that support system I/O is 72 bits wide, with 64
bits for data and 8 bits for ECC. The memory interface supports a single 576-bit-wide data path.

With 450-MHz CPU installed, the UPA transfers data at 112 MHz, or one transfer every 9 nanoseconds.
CPU segments, which transfer 16 bytes of datain parallel every clock cycle, each have amaximum transfer
rate of 1.8 GB per second.

Features Benefits
» Single 576-bit-wide, high-speed * High-performance memory access
memory bus * Flexibility in memory expansion options
e 112-MHz UPA e Ableto use advanced UltraSPARC-11 processors
Memory

The Ultra 80 workstation supports up to 4 GB of 60-ns, 5-volt, DRAM memory. Dual in-line memory
modules (DIMMs) used by the Ultra 80 workstation are the same type as those used in the Ultra 60
workstations. Memory is organized into four banks of four DIMMs. DIMMs must be installed in sets of
four identical DIMMs.

Features Benefits

» Usesthe same 256-MB memory DIMMsas ¢ Helps protect customer’s investment
the Enterprise 450 servers as Ultra 60

workstations
» Supports 64-MB memory DIMMs » Providesflexibility in memory configurations
S
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System I/O—High-Performance PCI Technology

System |/O for the Ultra 80 workstation is provided by two industry-standard peripheral component
interconnect (PCI) data buses. Both PCI busesin Ultra 80 workstations comply with the 2.1 revision of the
PCI specification, released in March 1995.

PCI slot 1 operates at 33 or 66 MHz and supports either a 32-bit or 64-bit, 3.3-volt or universal
PCI card.

PCI slots 2 and 3 operate at 33 MHz and provide for 32- or 64-bit, 5-volt or universal PCl cards.
PCI slot 4 operate at 33 MHz and provide for 32-hit 5-volt PCI cards.

Slots Slot Width Clock Rate Cardsll%)sgr\t/gtljtages
1 32 or 64 hits 33 or 66 MHz 3.3 volt or Universal
2-3 32 or 64 bits 33 MHz only 5 volt or Universal
4 32 bits 33 MHz only 5volt or Universal

In addition to the 1/O capabilities available through PCI option cards, the Ultra 80 workstation provides the
following I/O channels directly from the main system board:

Two internal/external 40-MB UltraSCSI channels with an external 68-pin SCSI connector
One external 10/100BASE-T autoselect Ethernet port (supports either a Cat-5 UTP, or RM5 connector)

Two external EIA-232D or EIA-423 serial ports viatwo DB25 connectors (support EIA-423
synchronous data rates from 50 baud to 384 Kbps, and asynchronous data rates from 50 baud to
460.8 Kbaud)

One external 2 MB per second, Centronics-compatible, bidirectional, parallel port with one DB25
connector

One external standard Sun keyboard/mouse port (mini DIN-8 connector)

Features Benefits

* Industry’sfirst 66-MHz PCI with » High-performance I/O throughput
200-MB-per-second bandwidth (sustained) , A ccessto many third-party solutions

» Two independent PCI buses * High, sustained 1/0 throughput

» Two independent UltraSCSI buses « Higher performance throughput through the use of

independent busses
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Storage

Internal data storage for the Ultra 80 workstation is provided by up to two 3.5-inch UltraSCSI disk drives.
UltraSCSI drive sizeis 18.2 GB. These 10000-rpm drives offer a peak data transfer rate of 40 MB per
second.

In addition to itsinternal and external high-speed fixed storage capabilities, the Ultra 80 workstation
provides an optional 32X CD-ROM drive and a 1.44-MB, 3.5-inch manual gject floppy drive for software
installation and system management.

Features Benefits

»  40-MB-per-second UltraSCSI » Fast access and retrieval of mass storage data

» 18.2-GB disk options » Flexibility ininternal disk expansion and highinternal
capacity

The Ultra 80 workstation tower accommaodates front-access peripheral expansion through one 1.6-inch
drive half-height 5.25-inch bay for a CD-ROM or tape drive, one 3.5-inch bays for a diskette drive or
PCMCIA adaptor or other options; and the third bay can accommodate either a 5.25-inch or 3.5-inch front
accessible device.

Figure 3. Ultra 80 workstation chassis with access panel removed
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PGX32™ PCl-based Graphics

PGX32™ graphicsis Sun’sfirst high-resolution 8-bit and 24-bit color PCI graphics frame buffer
supporting all Sun PCI |/O-based workstations and workgroup servers. The PGX 32 graphics frame buffer
istargeted towards professionalsrequiring fast X Window system performance, displaying 24-bit and 8-bit
graphics at full speed. With 8 MB of SGRAM, the PGX32 graphics frame buffer is capable of providing
full 24-bit hardware double buffering at resolutions up to 1152 x 900, 8+24-bit color up to 1280 x 1024 and
support up to 1600 x 1200 in pseudo color (8-bit color) mode. PGX 32 graphics supports the following
resolutions:

Display Resolution Color Mode Double Buffered |Vertical Refresh Rate (Hz)
640 x 480 8-bit, 24-bit, 8+24-hit Yes 60/72/75/85

800 x 600 8-bit, 24-bit, 8+24-hit Yes 60/72/75/85
1024 x 768 8-bit, 24-bit, 8+24-hit Yes 60/70/75/77/85
1024 x 800 8-bit, 24-bit, 8+24-hit Yes 85

1152 x 900 8-bit, 24-bit, 8+24-hit Yes 60/66/70/75/76
1152 x 900 8-hit Yes 60/66/70/75/76/85
1280 x 800 8-hit, 8+24-hit Single Only 76

1280 x 1024 8-hit Yes 60/67/75/76/85
1280 x 1024 24-bit, 8+24-hit Single Only 60/67/75/76
1600 x 1000 8-hit Yes 66/76

1600 x 1200 8-hit Yes 60/65/66/70/75/76/80

The PGX32 graphics frame buffer supports all standard Sun video timings and also supports VESA
timings for PC type displays and flat panels. It is also capable of supporting Sun’s 24-inch display @
1600 x 1000.

The PGX 32 graphics frame buffer can work in single or multiheaded configurations. It can be set as the
only frame buffer in the system as the consol e or as the secondary frame buffer. Up to four PGX32 graphics
frame buffers are supported in any system.

Features Benefits

e Simultaneous 8-bit and 24-bit » Eliminates colormap flashing display visua support when
running both 8-bit and 24-bit applications; allows legacy
8-bit applications to run while simultaneously running the
latest 24-bit applications

e 24-bit true color video support « Display the high quality color on screen

» Support for high resolutions e Ability to display more information with higher quality and
image detail

* PCIl 33-MHz format ¢ Allowsusagein the widest variety of systemsfrom the Ultra

5 up to the Sun Enterprise™ 450 workgroup server
e 1280 x 1024 at 76-Hz resolution e High-resolution display quality standard
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Features Benefits

» Multiheaded (display) support; » For userswho must do multiple tasks simultaneously, for
multiple frame buffers (with support example, command and control applications, design, and
for up to four PGX 32 frame buffers analysis for engineers
in one system)

e 8-hit overlay plane « Allowsoverlay of 8-bit windows on top of the 24-bit visuals

without damaging the underlying visual, resulting in
seamless integration and manipul ation of windows

Sun Elite3D Graphics Overview

Sun Elite3D graphics greatly accelerates the rendering of 3-D triangles, vectors, and texture maps over
what is possible with araw CPU. It does this by adding specialized graphics floating-point units and more
powerful pixel-drawing chips. It supports a 1280 x 1024 96-bit-deep frame buffer. The 96-bit pixels
support two 24-bit color buffers, an 8-bit pseudo-color overlay buffer and a 28-bit Z-buffer, plus some
miscellaneous control planes.
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4 4
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Figure 4. Sun Elite3D m6 graphics chip-level diagram

Sun Elite3D graphics has a highly parallel and efficient graphics pipeline. The Sun Elite3D graphics
architecture uses anew generation of 3D-RAM chip. This chip speeds up aread/modify/write pixel access
from 160 nsto 10 ns, changing all of the rules about graphics pipeline behavior.
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AFB-Command, at the interface level, has functionality which supports rendering of model space
geometry. The main change isto allow the most important bits to be packaged up into single-header words
that can be passed down with the geometric data without stopping the pipeline. Additional functionality
includes complete binary compatibility with the register set and functions, as well as support for the
OpenGL® platform.

Given the technological changes brought on by 3D-RAM, the primary justification for the existence of a
3-D graphics accelerator isto deliver an order of magnitude more floating-point performance than a
contemporary general purpose RISC CPU, at a price less than that of a single CPU and cache.

Sun Elite3D Graphics Features and Benefits

Features

Integrated imaging

High-performance accelerated 24-bit
double-buffered 3-D graphics

28-bit Z-buffer
8-hit overlay plane

Gouraud shading

Alpha blending and screen-door
transparency

Line and dot antialiasing

Per-pixel depth cueing
Per-pixel aphainterpolation

4-bit stencil support with hardware
acceleration of OpenGL stencil functions

Accelerated lighting

Compressed geometric decompression

Four 8-bit color maps

Adjustable gamma correction

NTSC/PAL video timing support

Just the Facts

Benefits

N
@

Performs fast imaging and 3-D on unified frame
buffer

Smooth animation and interactivity of 3-D graphics

Improves visual quality and depth accuracy

Allows overlay of 8-bit windows on top of the 24-bit
visuals without damaging the underlying visual;
allows seamless integration and manipulation of
windows

Allows smooth shading of solid geometry
Simulates transparent materials such as glass

Needed in MCAD and visualization for better visual
quality

More accurate depth cueing or fog
Greater accuracy and image quality
Provides greater performance

More lights can be turned on for enhanced visual
display without encountering large performance
penalties

Allows much more geometric data to be stored in the
available memory, but also reduces bus bandwidth
needs as well; for efficient geometry handling to
enable network-centric graphics collaboration

For dynamic colormap segment allocation when
running 8-bit window systems should eliminate color
flashing problems

Allows users to gamma correct visuals for enhanced
visual quality
Supports frame buffer to video output

Sun
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Features Benefits

» Stereo video output (960 x 680 at 112 Hz) With frame buffer, monitor, and window systems
supported with 19- and 21-inch monitors support for stereo, users can get more accurate
representation of 3-D data

» 1280 x 1024 at 76-Hz resolution standard High-resolution display quality

» Dual-headed support (two Sun Elite3D m6 For users who need to do multiple things
frame buffers) simultaneoudly, i.e., command and control
applications, 3-D, and video playback for animators,
design and analysis for engineers

* OpenGL 1.1.2., XGL™ 3.0, XIL™, * A choiceof APIs
X Windows, and Java 3D™ API support

» Binary compatibility with Creator Graphics ¢ Interoperability with existing applications
product family and users

X
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Sun Ultra 80 Workstation Graphics Performance

Ultra80 Ultra 80 Ultra 80
Benchmarks PGX32 Sun Elite3D m3 Sun Elite3D m6
Xmark 121 39.2 40.5
2-D Vectorsper Second 897K 5.0M 5.0M
3-D Performance
¢ 3-D vectors/second 52IM 4.9M 8.8M
¢ 3-D mesh/second — 3.0M 5.9M
e 3-D quads/second — 1.5M 1.3M
GPC PLB
* PLBwire93 28.1 301 433
* PLBsurf93 — 519 680
OpenGL
*  ProCDRS-02 — 13.8 19.1
« DX-05 — 25.2 28.7
Standard Color Monitors 17,19, and 21 inch 17, 19, and 21 inch 17, 19, and 21 inch
Supported 18-inch flat panel 18-inch flat panel 18-inch flat panel

Note: Configuration for timing includes the Solaris™ 7 Operating Environment and OpenGL 1.1.2
performance data collected in September 1999. Performance data is subject to change. Please see
un’sweb site at http: //mwww.sun.convdesktop/ for latest performance numbers.

Metrics defined:

e 2-D vectorsare 10 pixelslong, X11 perf numbers

» 3-D vectors are 10 pixelslong, depth cued, clip tested, perspective projection, solid line through OGL

» 3-Dtriangles: 25 pixel triangle mesh, one light source

