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information
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handbooks by providing an ideal, comprehensive, desktop reference that
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Chapter 1. RS/6000 Introduction

This chapter introduces RS/6000 with a brief history of the products, an
overview of the RS/6000 design, and a description of key RS/6000
technologies.

The RS/6000 family combines the benefits of UNIX computing with IBMs
leading-edge RISC technology in a broad product line - from powerful
desktop workstations ideal for mechanical design, to workgroup servers for
departments and small businesses, to enterprise servers for medium to large
companies for ERP and server consolidation applications, up to massively
parallel RS/6000 SP systems that can handle demanding scientific and
technical computing, business intelligence, and Web serving tasks. Along
with AlX, IBMs award winning UNIX operating system, and HACMP, the
leading high availability clustering solution, the RS/6000 platform provides
the power to create change and flexibility to manage it, with a wide variety of
applications that provide real value.

1.1 RS/6000 History

The first RS/6000 was announced February 1990 and shipped June 1990.
Since then, over 800,000 systems have shipped to over 125,000 customers.

Figure 1 on page 2 summarizes the history of the RS/6000 product line,
classified by machine type. For each machine type, the I/O bus architecture
and range of processor clock speeds are indicated. This figure shows the
following:

 In the past, RS/6000 I/O buses were based on the Micro Channel
Architecture (MCA). Today, RS/6000 1/O buses are based on the
industry-standard Peripheral Component Interface (PCI) Architecture.

« Processor speed, one key element of RS/6000 system performance, has
increased dramatically over time.

« There have been many machine types over the entire RS/6000 history. In
recent years, there has been considerable effort to reduce the complexity
of the model offerings without creating gaps in the market coverage.
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Figure 1. RS/6000 Machine Time-Line

1

.2 RS/6000 Design Overview

This section provides information on the following elements, which are
important in the design of RS/6000 machines:

¢ A general system block diagram explanation

« The RS/6000 microprocessor architectures

1.2.1 Computer System Block Diagram Explanation

2

Figure 4 on page 5 shows a general RS/6000 system block diagram for
bus-based systems, such as the Model H70. Figure 5 on page 6 shows the
advanced design of RS/6000 switch-based systems, such as the Model S70
Advanced.
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Specific details in the figure and supporting discussions may not apply to all
RS/6000 models covered in this publication. However, the general
architecture discussion helps build an overall appreciation for RS/6000
hardware.

All platforms (from workstations to high-end servers) consist of one or more
microprocessors, a volatile system memory separate from other subsystems,
and a number of I/O devices that may initiate transactions to system memory.

The processors are linked over the primary processor bus/switch to each
other, to the system memory, and to one or more host bridges.

In general, I1/0 devices do not connect to the primary processor bus/switch.
The host bridges connect to secondary buses that have 1/0O devices
connected to them. Most commonly, the adapters use the PCI architecture.

1.2.1.1 PCI Slots

The PCI architecture provides an industry standard specification and protocol
that allows multiple adapters access to system resources through a set of
adapter slots.

Each PCI bus has a limit on the number of slots (adapters) it can support.
Typically, this can range from two to six. To overcome this limit, the system
design can implement multiple PCI buses. Two different methods can be used
to add PCI buses in a system. These two methods are:

* add secondary PCI buses off the primary PCI bus, and

« implement multiple primary buses.

1.2.1.2 Secondary PCI Bus

The simplest method to add PCI slots when designing a system, is to add a
secondary PCI bus. This bus is bridged onto a primary bus using a
PCI-to-PCI bridge chip. An example of this design is shown in Figure 2.
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Slot S1 Slot S2 Slot Sn

Secondary PCI Bus

Bridge Chip

Slot1 Slot2 Slotn

Primary PCI Bus

1/0 Interface

System Memory (RAM)

Figure 2. Secondary Buses

Because the slots on the secondary PCI bus must pass through the bridge
chip, certain adapters on a secondary PCI bus may experience lower
performance. The 7025-F40 is designed with a secondary PCI bus.

1.2.1.3 Multiple Primary PCI Buses

Another method of providing more PCI slots is to design the system with two
or more primary PCI buses. This design requires a more sophisticated 1/0
interface with the system memory. An example of this design is shown in
Figure 3. The 7026-H70 is designed using multiple primary PCI buses.

Slot1 Slot2 Slot3 Slot 4 Slot5 Slot6 Slot7 Slot8

Primary PCI Bus 1 Primary PCI Bus 2

1/O Interface

System Memory (RAM)

Figure 3. Multiple Primary PCI Buses
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This design has improved 1/O performance over the secondary bus method
because there are multiple parallel paths into the system memory.

* The design in Figure 4 shows a peer bus implementation, which allows all
the PCI buses to have equal access to the memory controller.
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Figure 4. General RS/6000 System Block Diagram - Bus-Based Systems
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« In a high performance platform, with multiple processors and multiple
memory ports, a switch may be employed to allow multiple parallel
accesses by the processors to memory. The path through the switches is
decided by the addressing of memory.

Switch-based memory controllers can provide a peak aggregate
throughput of 5.6 GB/s providing superior performance over bus-based
systems when the number of processors and I/O connections increase.
Figure 5 shows a switch-based design using multiple memory controllers.

(L2 @mB)| [L2 amB)| [L2 (4mB)] [L2 (amB)
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ﬁ
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)
W 0 i
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1/0 Planar

Figure 5. Advanced RS/6000 System Block Diagram - Switch-Based Systems
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1.2.1.4 Integrated Adapters

A number of devices are now integrated onto the main processor board but
they physically connect to one of the PCI buses. For this reason, some of the
buses may only have 2 or 3 slots available to install adapters. Examples of
integrated PCI adapters are: SCSI adapters or Ethernet adapters.

1.2.2 RS/6000 Microprocessor Architectures

Though the entire system architecture contributes to the performance of the
RS/6000 product line, the processors are a key component of system
performance. The following sections outline the architectures of the latest
RS/6000 microprocessors.

1.2.2.1 POWERS3 Microprocessor

The POWERS3 microprocessor introduces a new generation of 64-bit
processors especially designed for high performance and visual computing
applications. POWER3 processors replaces the POWER2 and the POWER2
Super Chips (P2SC) in high-end RS/6000 workstations and SP nodes. The
RS/6000 43P 7043 Model 260 workstation features the POWER3
microprocessor as well as the POWER3 wide and thin nodes.

The POWERS3 implementation of the PowerPC architecture provides
significant enhancements compared to the POWER?2 architecture. The SMP-
capable POWER3 design allows for concurrent operation of fixed-point
instructions, load/store instructions, branch instructions, and floating-point
instructions. Compared to the P2SC, which reaches its design limits at a
clock frequency of 160 MHz, POWERS3 is targeting up to 600 MHz by
exploiting more advanced chip manufacturing processes, such as copper and
SOl technology. The first POWER3-based system, RS/6000 43P 7043 Model
260, runs at 200 MHz as well as the POWER3 wide and thin nodes for the SP.

Features of the POWERS, exceeding its predecessor (P2SC), include:
* A second load-store unit
* Improved memory access speed

e Speculative execution

Figure 6 shows the POWERS3 microprocessor architecture.
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Figure 6. POWER3 Microprocessor Logical Block Diagram

The two additional execution units give POWERS3 a peak instruction rate of
eight instructions per cycle (two floating-point, two load/store, two
single-cycle integer, a multi-cycle integer, and a branch instruction).

Significant investments in the chip’s memory interface have been made in
order for the POWERS3 to have a sustainable execution rate of four
instructions per cycle (two load instructions and two floating-point). Although
its 64 KB data cache is only half the size of the P2SC'’s, its advanced core, a
dedicated second level (L2) cache, and aggressive prefetching mechanisms
improve the memory access speed. The initial POWERS3 implementation
applies a 4 MB L2 cache.

POWERS3 is defined by the following specifications:
« POWER3 microprocessor running at:

* 200 MHz on RS/6000 Model 260
¢ 200 MHz on RS/6000 SP POWER3 SMP Thin Node
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e 200 MHz on RS/6000 POWER3 SMP Wide Node
e Superscalar design with integrated integer, floating-point, and branch units
« 32 KB instruction cache
« 64 KB 128-way set associative data cache
¢ 64-bit memory interface with 64-bit addressing
* Real memory support for up to 4 GB (3 GB on AlX 4.2.1)
« CMOS 6S2 using a 270 mm? die

* 15 million transistors

1.2.2.2 RS64 and RS64-1l Microprocessors

The RS64 microprocessor, based on the PowerPC Architecture, was
designed for leading-edge performance in OLTP, e-business, Bl, server
consolidation, SAP, Notesbench, and Web serving for the commercial and
server markets. It is the basis for at least four generations of RS/6000 and
AS/400 enterprise server offerings.

The RS64 processor block diagram shown in Figure 7 on page 10 focuses on
commercial performance with emphasis on conditional branches with zero or
one cycle incorrect branch predict penalty, contains 64 KB L1 instruction and
data caches, has a one cycle load support, four superscalar fixed point
pipelines and one floating point pipeline. There is an on-board bus interface
(BIU) that controls both the 32 MB L2 bus interface and the memory bus
interface.
RS64 and RS64-11 are defined by the following specifications:

» 125 MHz RS64/262 MHz RS64-11 on the RS/6000 Model S70

* 262 MHz RS64-11 on the RS/6000 Model S70 Advanced

* 340 MHz RS64-11 on the RS/6000 Model H70

« 64 KB on-chip L1 instruction cache

« 64 KB on-chip four-way set associative data cache

¢ 32 MB L2 cache

e Superscalar design with integrated integer, floating-point, and branch units

e Support for up to 64-way SMP configurations (currently 12-way)

e 128-bit data bus

¢ 64-bit real memory addressing

* Real memory support for up to one terabyte (240)
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« Virtual memory support for up to one yottabyte (28°)
« CMOS 6S2 using a 162 mm? die

¢ 12.5 million transistors

4 )
Simple Floating Load/
Fixed | Point Store
Point Unit Unit
Unit
Branch/Dispatch
Memory Mgmt Unit Memory Mgmt Unit
Instruction Cache e Data Cache
1U DU
632 Bytes e 32 Bytes
| BIU Bus Interface Unit L2 Control, Clock |
. J
32 Bytes 16 Bytes
L2 Cache
1.32 MB 6XX Bus

Figure 7. RS64 Microprocessor Logical Block Diagram

1.3 RS/6000 Key New Technologies and Directions

This section gives a brief overview of the following key, leading-edge
RS/6000 technologies and directions:

e 64-bit technology

* Processor technologies, namely copper circuitry and silicon-on-insulator
(sol

« Storage technologies, specifically Fibre Channel-Arbitrated Loop (FC-AL)
and Storage Area Networks (SANs)

¢ AIX on Intel processors (Project Monterey)
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1.3.1 64-Bit Technology

64-bit computing is the direction for all RS/6000 products. The essence of the
RS/6000 64-bit computing strategy can be summed up in three themes:

1. Complementing the established scalability of the existing 32-bit product
set, 64-bit technology is the enabler for scaling enterprise SMP servers to
higher capacity, making high-end system performance one of the primary
customer benefits of 64-bit computing. This enabling may be summarized
as: 64-bit hardware expands addressability; addressability creates the
potential for higher capacity; and a balanced 64-bit system design will
realize the potential by delivering higher system performance.

2. 64-bit computing is complementary to 32-bit computing. Customers want
the benefits of 64-bit technology available to them, but know their 32-bit
systems and 32-bit applications will be important investments for a long
time. A strategic focus on the complementary nature of the new
technology forms the thread connecting many RS/6000 and AlX Version
4.3 64-bit features.

3. The transition from 32-bit computing to a future in which 64-bit and 32-bit
computing coexist will be, for RS/6000 customers, a very smooth
evolution.

These themes were also the design principles behind the product
implementation of AIX Version 4.3 as a 64-bit operating environment. AlX
Version 4.3 introduces significant functional and scalability enhancements
that benefit all RS/6000 customers. A single AIX product supporting both
64-bit computing as well as broad general improvements is a prime example
of the RS/6000 evolutionary vision at work.

1.3.2 Processor Technologies

IBM has developed industry-leading microprocessor fabrication technologies.
These technologies are copper circuitry and silicon-on-insulator (SOI) on
complimentary metal oxide semiconductor (CMOS) chips.

As an electrical conductor, copper is superior to aluminum, which has been
used for the past 30 years. The net effect of using copper circuitry is
increased clock speeds, smaller die sizes, smaller channel lengths, and lower
voltages.

SOl protects the millions of transistors on a chip with a thin layer of silicon
oxide, reducing harmful electrical effects that consume energy and hinder
performance.
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These technologies, which contribute to higher performance and reduced
power requirements, are the basis for enhancements to IBMs current
POWERS3 processors and for IBMs future POWERA4 Gigahertz processor. It is
likely that these technologies will benefit many areas of system development.

1.3.3 Storage Technologies

12

Although Serial Storage Architecture (SSA) has been IBMs major focus for
the disk storage technology for the past three years, other technologies,
namely Ultra SCSI and Fibre Channel, have been advancing throughout the
industry. IBM has been deploying all these technologies across its product
sets.

Ultra SCSI, Fibre Channel, and Serial Storage Architecture (SSA) are all
variations of SCSI-3 standard. These variations of SCSI-3 all support the
same command set, while differing in the physical cabling and low-level
protocols that are transparent to software. Both SSA and Fibre Channel
(including Fibre Channel Arbitrated Loop, FC-AL) offer a number of benefits
beyond Ultra SCSI, such as increased speed and distance. In terms of
bandwidth, Fibre Channel’'s 1 Gbps will outperform Ultra SCSI's 80 Mbps.

SSA is a loop architecture; Fibre Channel-Arbitrated Loop (FC-AL) can be
implemented as either a loop or a fabric. A loop can contain up to 128
devices, accessible through only one or two servers. In contrast, a fabric can
distribute clusters of servers and devices throughout the enterprise and
switch traffic among them.

Each of these technologies has its advantages: SSA is a very high
performance disk interface where the performance scales with the added
drives. Ultra SCSI is a lower cost technology with limited distance and
bandwidth and scalability, which makes it ideal for small configurations.
FC-AL is well-suited to Storage Area Networks (SANS).

SANSs can be defined as dedicated high-speed networks of directly connected
storage elements designed to move large amounts of data between
host-independent, distributed storage devices. SANs enables storage
devices to be:

» Physically separated from hosts
e Shared by multiple hosts
* Interconnected to each other for peer-to-peer, host-less operations

It is important to understand the customers’ requirements and offer a solution
that solves their needs by utilizing one or all of the above technologies.
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1.3.4 AlIX on Intel Processors

Recognizing that open computing is the engine of today’s economy, IBM
announced in 1998 a major UNIX operating system initiative known as
Project Monterey. In support of the initiative, IBM has forged alliances with
Santa Cruz Operations (SCO) and Sequent and has gained the backing of
Intel and a number of leading hardware and software organizations around
the world.

Initially, the alliance will develop an enterprise-class UNIX, based on SCO
UnixWare with enhancements from IBM’s award-winning AlX, for systems
built around today’s 32-bit Intel processors. That will be followed by a UNIX
developed for Intel’s forthcoming IA-64 architecture as well as continuing
enhancements to AlX. The result will be a single UNIX product line that runs
on Intel's 1A-32 and 1A-64 microprocessors as well as on IBM
POWER/PowerPC microprocessors in computers ranging from entry-level
desktops to large enterprise servers.
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Chapter 2. RS/6000 Facts and Features Summary

The following section, taken from the RS/6000 Facts and Features Brochure,

G320-9878, outlines the important characteristics of the featured RS/6000
models.

Figure 8 shows the RS/6000 Models that are the targets of this publication.

9076-550 SP
332 MHz PowerPC 604e,
160 MHz P2SC, and
200 MHz POWERS3 Nodes
1 to 512 Nodes

Large Scale Servers

High-End Enterprise Servers 7017-S70

125 MHz RS64/
262 MHz RS64-l1

4- to 12-way SMP

7017-S7A
262 MHz RS64-l|
4- to 12-way SMP

rd 2
P
Midrange Enterprise Servers —
P p—
|
=]
7025-F50 7026-H50 7026-H70
166/332 MHz PowerPC 604e 332 MHz PowerPC 604e 340 MHz RS64-II
1-to 4-way SMP 1- to 4-way SMP 1- to 4-way SMP

Workstations and L. ] E'E_:
Workgroup Servers o) ‘.> =
7043-140 43P Model 150 43P Model 260 7025-F40
233/332 MHz PowerPC 604e 375 MHz PowerPC 604e 200 MHz POWER3 233 MHz PowerPC 604e
Uniprocessor Uniprocessor 1- to 2-way SMP 1-to 2-way SMP

Figure 8. RS/6000 Systems Handbook Products in Focus

© Copyright IBM Corp. 1999
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Table 1. Facts and Features for Models 140, 150, and 260

RS/6000 Model 140 150 260

Machine Type 7043 7043 7043
Microprocessor Type PowerPC 604e PowerPC 604e POWERS3
#processors/system 1 1 lor2

Clock rates available (standard/option)  233/332 MHz 375 MHz 200 MHz
System Memory 64 MB/768 MB 128 MB/1 GB 256 MB/4 GB!

(Standard/Maximum)
Memory type

64-bit ECC DIMM

64-bit ECC SDRAM

64-bit ECC SDRAM

Data/instruction (L1) cache 32 KB/32 KB 32 KB/32 KB 64 KB/32 KB?

Level 2 (L2) cache 1MB 1MB 4 MB?

Memory slots 6 4 2

Capacity

Slots available 3 PCI (32-bit) + 5 PCI (32-bit) 2 PCI (64-bit) +
2 PCI/ISA (32-bit) 3 PCI (32-bit)

PCI bus speed 33 MHz 33 MHz 33/50 MHz

Disk/media bays 5 5 5

Standard/maximum internal disk

4.5 GB/27.3 GB

4.5 GB/27.3 GB

4.5 GB/27.3 GB

Storage Interfaces

SCSI-2 Fast/Wide SE and SCSI-2
Fast/Wide Differential

SCSI-2 Fast/Wide RAID-5

Ultra SCSI SE and Ultra SCSI
Differential

SSA 8-way JBOD/2-way RAID EL (PCI
and MCA)

PCI 3-channel Ultra SCSI RAID
Fibre Channel

X

X

X3

X3

X

X X X!

Communications and Connectivity
EIA RS232D/EIA RS422A
Token-ring 4/16 Mbps
Ethernet 10 Mbps
Ethernet 10/100 Mbps
Gigabit Ethernet

FDDI 100 Mbps

ATM 25 Mbps

ATM 155 Mbps

ISDN

X.25

SDLC

BSC

SP system attachment
3270 connection

ESCON

Block multiplexer

HIPPI 100 Mbps

T1/E1

Telephony

X X X X

XX XXX X X!

X X X X

XX X X X X!

XX X XX X X XXX XX

Graphics Accelerators Available

GXT120P, 250/255P,
550P, 800P; 2000P

GXT120P, 250/255P,

550P, 2000P, 3000P

GXT120P, 250/255P,
550P, 2000P, 3000P
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Table 2. Facts and Features for Models F40 and F50

RS/6000 Model F40 F50

Machine Type 7025 7025
Microprocessor Type PowerPC 604e PowerPC 604e
#processors/system lor2 1,2,3,0r4
Clock rates available (standard/option) 233 MHz 166/332 MHz
System Memory 64 MB/1 GB? 128 MB/3 GB!

(Standard/Maximum)
Memory type
Data/instruction (L1) cache
Level 2 (L2) cache
Memory slots

64-bit ECC DIMM
32 KB/32 KB2

1 MB2

8

64-bit ECC SDRAM
32 KB/32 KB2

256 KB2

2

Capacity
Slots available

PCI bus speed
Disk/media bays
Standard/maximum internal disk

7 PCI (5 32-bit + 2 64-bit) +
2 PCI/ISA (32-bit)

33/50 MHz

22

45 GB/172.8 GB

7 PCI (5 32-bit + 2 64-bit) +
2 PCI/ISA (32-bit)

33/50 MHz

18/4

4.5GB/172.8 GB

Storage Interfaces

SCSI-2 Fast/Wide SE and SCSI-2
Fast/Wide Differential

SCSI-2 Fast/Wide RAID-5

Ultra SCSI SE and Ultra SCSI
Differential

SSA 8-way JBOD/2-way RAID EL (PCI
and MCA)

PCI 3-channel Ultra SCSI RAID
Fibre Channel

X XX X

XX X XX X

Communications and Connectivity
EIA RS232D/EIA RS422A
Token-ring 4/16 Mbps
Ethernet 10 Mbps
Ethernet 10/100 Mbps
Gigabit Ethernet

FDDI 100 Mbps

ATM 25 Mbps

ATM 155 Mbps

ISDN

X.25

SDLC

BSC

SP system attachment
3270 connection

ESCON

Block multiplexer

HIPPI 100 Mbps

T1/EL?

Telephony?

X X X X

XX X XX X X!

XX XXX X X XXX XX

Graphics Accelerators Available

GXT120P, 250/255P, 550P, 800P

GXT120P, 800P°

RS/6000 Facts and Features Summary

17



Table 3. Facts and Features for Models H50 and H70

RS/6000 Model H50 H70

Machine Type 7026 7026
Microprocessor Type PowerPC 604e PowerPC RS64-II
#processors/system 1,2,3,0r4 1,2,3,0r4
Clock rates available (standard/option) 332 MHz 340 MHz

System Memory
(Standard/Maximum)
Memory type
Data/instruction (L1) cache
Level 2 (L2) cache
Memory slots

128 MB/3 GB!

64-bit ECC SDRAM
32 KB/32 KB2

256 KB2

2

128 MB/8 GB!

64-bit ECC SDRAM
64 KB/64 KB2

4 MB2

2

Capacity
Slots available

PCI bus speed
Disk/media bays
Standard/maximum internal disk

7 PCI (5 32-bit + 2 64-bit) + 2
PCI/ISA (32-bit)

33/50 MHz

13/3

4.5 GB/118.2 GB

8 PCI (4 32-bit + 4 64-bit)

33/50 MHz
13/3
4.5 GB/127.4 GB

Storage Interfaces

SCSI-2 Fast/Wide SE and SCSI-2
Fast/Wide Differential

SCSI-2 Fast/Wide RAID-5

Ultra SCSI SE and Ultra SCSI
Differential

SSA 8-way JBOD/2-way RAID EL (PCI
and MCA)

PCI 3-channel Ultra SCSI RAID
Fibre Channel

X

XX X X!

XX X XX X

Communications and Connectivity
EIA RS232D/EIA RS422A
Token-ring 4/16 Mbps
Ethernet 10 Mbps
Ethernet 10/100 Mbps
Gigabit Ethernet

FDDI 100 Mbps

ATM 25 Mbps

ATM 155 Mbps

ISDN

X.25

SDLC

BSC

SP system attachment
3270 connection

ESCON

Block multiplexer

HIPPI 100 Mbps

T1/E1

Telephony

XXX XXX XXX XXX

XXX XXX XXX XXX

Graphics Accelerators Available

GXT120P

GXT120P
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Table 4. Facts and Features for Models S70 and S70 Advanced

RS/6000 Model S70 S70 Advanced
Machine Type 7017 7017
Microprocessor Type PowerPC RS64/RS64-118 PowerPC RS64-I|
#processors/system 4,8,0r12 4,8,0r12

Clock rates available (standard/option) 125 MHz/262 MHz 262 MHz
System Memory 512 MB/32 GB? 1 GB/ 32 GB!

(Standard/Maximum)
Memory type
Data/instruction (L1) cache
Level 2 (L2) cache
Memory slots

Card-based ECC SDRAM
64 KB/64 KB2

4 MB2 (125 MHz)/8 MBZ2 (262 MHz)

20

Card-based ECC SDRAM
64 KB/64 KB2

8 MBZ (262 MHz)

20

Capacity

Slots available

PCI bus speed

Disk/media bays
Standard/maximum internal disk

53 PCI (33 32-bit + 20 64-bit)
33 MHz

48/12

4.5 GB/436.8 GB

53 PCI (33 32-bit + 20 64-bit)
33 MHz

48/8

9.0 GB/436.8 GB

Storage Interfaces

SCSI-2 Fast/Wide SE
SCSI-2 Fast/Wide Differential
SCSI-2 Fast/Wide RAID-5
UltraSCSI SE

Ultra SCSI Differential

SSA 8-way JBOD/2-way RAID EL (PCI
and MCA)

PCI 3-channel Ultra SCSI RAID
Fibre Channel

X
X

X

X X X ' X

x

Communications and Connectivity
EIA RS232D/EIA RS422A
Token-ring 4/16 Mbps
Ethernet 10 Mbps
Ethernet 10/100 Mbps
Gigabit Ethernet

FDDI 100 Mbps

ATM 25 Mbps

ATM 155 Mbps

ISDN

X.25

SDLC

BSC

SP system attachment
3270 connection

ESCON

Block multiplexer

HIPPI 100 Mbps

T1/E1

Telephony

X X X X X X

XX X X X X !

x

X X X X X X

XX X X X X !

x

Graphics Accelerators Available

GXT120P

GXT120P

RS/6000 Facts and Features Summary
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Table 5. Facts and Features for SP 332 MHz SMP Thin and SMP Wide Nodes

RS/6000 Model
Machine Type

332 MHz SMP Thin

SP System (9076)°

332 MHz SMP Wide

Microprocessor Type

Min/max of each node type per system
Number of processors per node

Clock rates available (standard/option)

PowerPC 604e
1/128*

2or4

332 MHz

PowerPC 604e
1/128%

2or4

332 MHz

System Memory per Node
(Standard/Maximum)
Memory type
Data/instruction (L1) cache
Level 2 (L2) cache

Memory slots

256 MB/3 GB!

64-bit ECC SDRAM
32 KB/32 KB2

256 KB2

2

256 MB/3 GB?!

64-bit ECC SDRAM
32 KB/32 KB2

256 KB2

2

Capacity

Slots available

PCI bus speed

Disk/media bays
Standard/maximum internal disk

2 PCI (32-bit)
33 MHz

2

0/36.4 GB

10 PCI (7 32-bit + 3 64-bit)

33/50 MHz
4
0/72.8 GB

Storage Interfaces

SCSI-2 Fast/Wide SE and SCSI-2
Fast/Wide Differential

SCSI-2 Fast/Wide RAID-5

Ultra SCSI SE and Ultra SCSI
Differential

SSA 8-way JBOD/2-way RAID EL (PCI
and MCA)

PCI 3-channel Ultra SCSI RAID
Fibre Channel

X

X

Communications and Connectivity
EIA RS232D/EIA RS422A
Token-ring 4/16 Mbps
Ethernet 10 Mbps
Ethernet 10/100 Mbps
Gigabit Ethernet

FDDI 100 Mbps

ATM 25 Mbps

ATM 155 Mbps

ISDN

X.25

SDLC

BSC

SP system attachment
3270 connection

ESCON

Block multiplexer

HIPPI 100 Mbps

T1/E1

Telephony

X X X X X X X

X X X!

X X X X X X X

X X X!

Graphics Accelerators Available
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Table 6. SP 160 MHz and POWER3 SMP Thin and POWER3 SMP Wide Nodes

RS/6000 Model

SP System (9076)

Machine Type 160 MHz Thin POWER3 SMP Thin POWER3 SMP Wide
Microprocessor Type POWER2SC POWER3 POWER3

Min/max of each node type per system  1/128% 1/128* 1/128%

Number of processors per node 1 lor2 lor2

Clock rates available (standard/option) 160 MHz 200 MHz 200 MHz

System Memory per Node 64 MB/1 GB 256 MB/4 GB! 256 MB/4 GB!

(Standard/Maximum)
Memory type
Data/instruction (L1) cache
Level 2 (L2) cache
Memory slots

40-bit ECC SIMM
128 KB/32 KB

4

64-bit ECC SDRAM
64 KB/32 KB2
4 MB2

2

64 KB/32 KB2
4 MB2
2

64-bit ECC SDRAM

Capacity
Slots available

PCI bus speed
Disk/media bays
Standard/maximum internal disk

4 Micro Channel

N/A
2
4.5 GB/18.2 GB

2 PCI (32-bit)

33 MHz

2

0 GB/36.4 GB

64-bit)
33/50 MHz

4

0 GB/72.8 GB

10 PCI (2 32-bit + 8

Storage Interfaces

SCSI-2 Fast/Wide SE and SCSI-2
Fast/Wide Differential

SCSI-2 Fast/Wide RAID-5

Ultra SCSI SE and Ultra SCSI
Differential

SSA 8-way JBOD/2-way RAID EL (PCI
and MCA)

PCI 3-channel Ultra SCSI RAID
Fibre Channel

X

X

X

Communications and Connectivity
EIA RS232D/EIA RS422A
Token-Ring 4/16 Mbps
Ethernet 10 Mbps
Ethernet 10/100 Mbps
Gigabit Ethernet

FDDI 100 Mbps

ATM 25 Mbps

ATM 155 Mbps

ISDN

X.25

SDLC

BSC

SP system attachment
3270 connection

ESCON

Block multiplexer

HIPPI 100 Mbps

T1/E1

Telephony

PXX X DX P X T X X X X

X X X !

X X X X X X

XX X ' X!

X X X X X X

X

X X X!

Graphics Accelerators Available

[ Notes: 1 shared memory 2 per processor 3 statement of direction 4 up to 512 available in special order cases

RS/6000 Facts and Features Summary

21



22  RS/6000 Systems Handbook



Chapter 3. Workstations and Workgroup Servers

This chapter covers the following models:
e 7043-140 - Entry-Level Workstation or Entry Workgroup Server
e 7043-150 - Price/Performance Workstation or Entry Workgroup Server
e 7043-260 - High Performance 3D Workstation or 64-Bit Workgroup Server
e 7025-F40 - Expandable Workgroup Server
The following models are discussed only briefly for the purpose of comparing

it to more current models. They were withdrawn from IBM marketing on
March 19, 1999 and January 8, 1998 respectively.

e 7043-240 - Workstation or Workgroup Server
e 7024-E30 - Workgroup Server

Workgroup Servers can be defined as deskside machines that contain a
substantial amount of storage in order to support the clients a midsize
company or a medium- to large-size department has, depending on the
chosen application. All RS/6000 workstations can be equipped with features
that allow them to adopt to a workgroup server role.

3.1 Model History and Uses

The RS/6000 43P Series is a line of full-function desktop systems that deliver
performance and expansion capabilities at affordable prices. The 43P
systems are versatile and perform well as either workstations or entry
workgroup servers.

The following are brief descriptions of the uses and histories of the machine
type 7043 RS/6000 Models 140, 150, and 260.
Note

The 7043 Models 140, 150, and 260 are referred to as 43P machines
because they are the follow-on products to the 7248 Model 43P.

3.1.1 43P Model 140

The 7043 family was launched on November 8, 1996 with the availability of
the Model 140. The Model 140, a uniprocessor system, is an ideal workgroup
server for running small business and departmental applications. It is also an
excellent solution for demanding 2D, but is suitable for midrange 3D graphics
applications.
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3.1.2 43P Model 150

The Model 150 became available on October 23, 1998 as the high-end
compliment to the Model 140. The Model 150 is a uniprocessor system that
provides enhanced performance over its predecessor, the Model 140, by
utilizing a faster processor, an enhanced memory controller, advanced
graphics, and integrated Ethernet and Ultra SCSI controllers on the planar. It
performs well as a high function 3D graphics workstation, a departmental or
small business workgroup server, or an e-business server.

3.1.3 43P Model 240

The Model 240 was announced concurrently with the Model 140 as the first
RS/6000 workstation/workgroup server to offer expandability to symmetric
multiprocessing (SMP) in a desktop package at an affordable price. It was
withdrawn on March 19, 1999 and is replaced by the Model 260.

3.1.4 43P Model 260

3.1.5 Model

On October 05, 1998, the Model 260 was announced as the successor to the
SMP-enabled Model 240. The Model 260 provides significant performance
enhancements over the Model 240 with its 64-bit capability, enhanced
processor, enhanced memory controller, advanced graphics, and
planar-integrated Ethernet and Ultra SCSI controllers. With its enhanced
floating point capability, the Model 260 is designed for memory and
compute-intensive analysis and can be used as a single-seat mechanical
computer-aided design (MCAD) and analysis solution. It also provides
excellent performance, expandability, and reliability for departments and
small businesses as an e-business or entry workgroup server or as a
cost-effective development platform for developing and testing applications
that will run on larger RS/6000 systems. The dual processing power of the
Model 260 and its small package make it an excellent solution for Internet
service providers and customers that need a stand-alone Internet server.

F40

The 7025 product line was announced February 20, 1996 starting with the
Model F30. This server group can function as a small departmental server or
be recommended as a commercial server. Well suited for the emerging
markets of network-centric computing and interoperability, this machine type
is to be used as a stand-alone, multiuser, application or database server and
have the connectivity to participate in most currently installed UNIX and PC
networks. It is designed to allow for system growth in memory, disk and media
devices as needs grow with time.
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When the follow-on Model F40 was made available November 8, 1996, one-
to two-way Symmetric Multiprocessing (SMP) support was added. With the
addition of the 2D and 3D graphics capabilities, this model can function as a

workstation.

3.1.6 Upgrade Paths
The model upgrade paths of the 7025 machines are as follows:

* F40 -> F50
No upgrades between 7043 models are currently available. Depending on

your current configuration, you may be able to upgrade your processor on a
43P Model 140, or add a second processor to a 43P Model 260.

3.2 RS/6000 43P 7043 Model 140 Overview

The following sections list the standard and optional features of the Model
140, shown in Figure 9.

Figure 9. Model 7043-140 - Front View
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3.2.1 43P Model 140 Standard Configuration
Table 7 provides the standard configuration for the Model 140.
Table 7. Model 140 Standard Configuration

Model 140 Standard Configuration and Standard Features

Microprocessor

233 MHz PowerPC 604e

Level 1 (L1) cache

32 KB data/32 KB instruction

Level 2 (L2) cache

1 MB

RAM (memory)

64 MB ECC DIMM

Memory bus width

64-bit

Integrated ports

Tablet, keyboard, mouse, Ethernet (thick +
twisted pair), SCSI-2 F/W, serial (two),
parallel, and stereo audio

Internal disk drive

4.5 GB SCSI-2I

Disk/media bays

Five (one disk and one media available)

Expansion slots

Five (three 32-bit PCI + two shared
PCI/ISA)

PCI bus width

32-bit

Memory slots

Six

CD-ROM drive

20X (Max) SCSI-2 CD-ROM drive

Diskette drive

1.44 MB 3.5-inch diskette drive

SCSI adapters

Integrated SCSI-2 F/W Adapter

Service processor

No

AIX operating system version

Version 4.3 or Version 4.2.1 (one to two
user license is standard)

System dimensions and weight

6.5"H x 16.5" W x 18.1" D (165 mm x
420 mm x 460 mm) ; 32 Ibs (14.5 kg)

Warranty

24x7, on-site for one year (limited) at no
additional cost.
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3.2.2 43P Model 140 System Expansion

Table 8 shows the possible maximum processor, storage, and memory
configurations.

Table 8. Model 140 System Expansion

Model 140 System Expansion

Processor upgrade 332 MHz PowerPC 604e

RAM Up to 768 MB

Internal disk storage Up to 27.3 GB

External disk storage Up to 254.8 GB SCSI-2; up to 873.6 GB
SSA

3.2.3 43P Model 140 Optional Features

The following section outlines the optional features of the Model 140.
Optional features are defined as optional internal devices and internal
adapters that can be configured on the RS/6000 Model 140.

Table 9 lists the optional internal features of the Model 140 and indicates
whether each feature is available, supported, or not supported.

The status of a feature is indicative of these qualifications:

A Indicates features that are available and orderable on the specified
models.
w These features are withdrawn. At one point in time they were available

for this product.

Features not listed in the provided categories indicate that the feature is not
supported on this model. Some categories, such as keyboards, cables,
monitors, are not included.

Table 9. Model 140 Optional Features

Feature Code Description Status
Processors

4316/4310 200 MHz Pluggable Processor w
4318/4315 233 MHz Pluggable Processor A
4347/4346 332 MHz Pluggable Processor A
Memory
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Feature Code Description Status
9075 Base 64 MB DRAM DIMM 60 ns A
4113 32 MB DRAM DIMM 60 ns A
4114 64 MB DRAM DIMM 60 ns A
4115/4102 128 MB DRAM DIMM 60 ns A
Internal Disk Drives

3095 2.1 GB Ultra SCSI W
2905 9.1 GB Ultra SCSI 1" w
3034/3098 4.5 GB (43 mm) w
3000/3007 45GB 1" w
2900/2907 4.5 GB Ultra SCSI A
2910/2917 9.1 GB (43 mm) W
2904 9.1 GB 1" Ultra SCSI A
2908 9.1 GB 1" Ultra SCSI A
Internal Tape Drives

6142 4/8 GB 4 mm W
6159 12/24 GB 4 mm A
Internal CD-ROMs

2618 8X Speed CD-ROM W
2619 20X Speed CD-ROM A
Graphics Accelerators

2837 MVP Power Multi-Monitor w
2838 GXT120P A
2839 GXT110P w
2851 GXT250P A
2852 GXT255P A
2853 GXT800P A
2854 GXT500P W

RS/6000 Systems Handbook




Feature Code Description Status
2855 GXT550P A
2856 7250-001/002 GXT1000 w
2859 GXT800P with Texture Graphics A
2823 GXT2000P A
2638 Ultimedia Video Capture/Long W
2639 Ultimedia Video Capture/S A
8679 Multimedia Kit A
SCSI Adapters

6206 Ultra SCSI SE A
6207 Ultra SCSI Differential A
6208 SCSI 2 Fast / Wide SE A
6209 SCSI 2 Fast / Wide Differential A
SSA Adapters

6215 SSA Multi-Initiator / RAID EL A
6218 SSA 4-Port RAID Adapter w
6222 SSA Fast-Write Cache Option A
Asynchronous Adapters

2931 8-Port Async EIA-232 (ISA) w
2932 8-Port Async EIA-232/422 (ISA) w
2933 128-Port Async Controller (ISA) W
2943 8-Port Async EIA-232/422 A
2944 128-Port Async Controller A
ARTIC Adapters

2947 ARTIC960Hx 4-Port Selectable

2948 ARTIC960HXx 4-Port T1/E1 PCI

2949 ARTIC960Hx DSP Resource A

Digital Trunk Adapters
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Feature Code Description Status
6310 ARTIC960RXD Quad Digital A
6309 Digital Trunk Quad Adapter W
ATM Adapters

2963 Turboways 155 PCI UTP ATM

2988 Turboways 155 PCI MMF ATM

2998 Turboways 25 PCI

Token Ring Adapters

2920 Token-Ring Adapter A
2979 Auto LANStreamer Token-Ring W
Ethernet Adapters

2968 10/100 Mbps A
2985 Ethernet BNC / RJ-45 A
2986 Fast Etherlink XL 3Com w
2987 Ethernet AUl / RJ-45 A
WAN Adapters

2701 4-Port Communications Controller (ISA) W
2962 2-Port Multiprotocol PCI A
FDDI Adapters

2741 SysKonnect SK-NET FDDI-LP SAS A
2742 SysKonnect SK-NET FDDI-LP DAS

2743 SysKonnect SK-NET FDDI-UP SAS

ISDN Adapter

2708 Eicon ISDN DIVA PRO 2.0 PCI SIT A
X.25 Adapter

2961 X.25 Adapter (ISA) A
Miscellaneous

6308 Personal Dictation Microphone W
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Feature Code Description Status
8741 Mouse, 3 button, black A
6041 Mouse, 3 button, white A
3753 Options Library A
3752 Service Publications A
6405-6409 Powered Speakers W
8227 Security strap A

3.2.4 43P Model 140 Configuration Notes
It is important to keep the following notes in mind when configuring the Model

140:

¢ When configuring a third disk drive on the Model 140, you must mount the
drive in a media bay, which requires the media bay mounting kit (# 6509).

« PCI and graphics adapters are subject to placement rules, which are
tabulated in Appendix B.5, “7043 Model 140 Adapter Placement Guide” on

page 481.

« A total of six memory DIMMSs can be configured in capacities of 16 MB, 32

MB, 64 MB, and 128 MB. Memory DIMMs do not have to be installed in

pairs, and sizes can be mixed.

« For a complete list of system configuration limitations, refer to the

Limitations section of the Sales Manual.

3.2.5 43P Model 140 Publications
Table 10 provides the publications shipped with the Model 140.

Table 10. Publications Shipped with the Model 140

Order Number

Title

SA38-0510

7043 43P Series Setup Instructions

SA38-0511

7043 43P Series Users Guide

SA23-2690 (USA customers only)

Customer Support Information

SA23-2652

System Unit Safety Information

SA38-0538

PCI Adapter Placement Reference Guide

Customer Installable Options Library CD-ROM
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Order Number Title

Warranty Booklet (USA customers onIy)1

1 The CD-ROM is not orderable, it is shipped only at manufacturing. No form
number is available.

Only the ship-pack publications appear in the sales manual. A complete list of
publications is provided in the PUBS section of HONE.

3.3
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IBM RS/6000 43P 7043 Model 150 Overview

The following sections discuss the minimum configuration and optional
features of the RS/6000 Model 150, which is shown in Figure 10.

Figure 10. Model 7043-150 - with Peripherals
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3.3.1 43P Model 150 Minimum Configuration

Table 11 lists the characteristics of a Model 150 minimum configuration.

Table 11. Model 150 Minimum Configuration

Model 150 Minimum Configuration

Microprocessor

375 MHz PowerPC 604e

Level 1 (L1) cache

32 KB data/32 KB instruction

Level 2 (L2) cache

1 MB

RAM (memory)

128 MB SDRAM

Memory bus width

64-bit

Integrated ports

Tablet, keyboard, mouse, Ethernet (thick
and twisted pair), Ultra SCSI, serial (two),
parallel, and stereo audio

Internal disk drive

4.5 GB Ultra SCSI

Disk/media bays

Five (one disk & one media bay
available)

Expansion slots Five PCI
PCI bus width 32-bit
Memory slots Four

CD-ROM drive

32X (Max) SCSI-2 CD-ROM

Diskette drive

1.44 MB 3.5-inch diskette drive

Service Processor

No

AIX operating system version

AIX 4.3.2 (recommended) or AlX 4.2.1
(One- to two-user license)

System dimensions and weight

6.5" H x 16.5" W x 18.1" D (165 mm x
420 mm x 460 mm); 32 Ibs (14.5 kg)

Warranty

24x7, on-site for one year (limited), at no
additional cost
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3.3.2 43P Model 150 System Expansion
Table 12 shows the possible maximum storage, and memory configurations.
Table 12. Model 150 System Expansion

Model 150 System Expansion

RAM Up to 1 GB of SDRAM

Internal disk storage Upto 27.3 GB

External disk storage Up to 254.8 GB SCSI-2; up to 873.6 GB
SSA

3.3.3 43P Model 150 Optional Features

The following section outlines the optional features of the Model 150.
Optional features are defined as optional internal devices and internal
adapters that can be configured on the RS/6000 Model 150.

Table 13 lists the optional internal features of the Model 150 and indicates
whether each feature is available, supported, or not supported.

The status of a feature is indicative of these qualifications:

A Indicates features that are available and orderable on the specified
models.
w These features are withdrawn. At one point in time they were available

for this product.

Features not listed in the provided categories indicate that the feature is not
supported on this model. Some categories, such as keyboards, cables,
monitors, are not included.

Table 13. Model 150 Optional Features

Feature Code Description Status
Processor

4348 375 MHz 604e Processor A
Memory

4149 64 MB SDRAM DIMM

4150 128 MB SDRAM DIMM

4169 256 MB SDRAM DIMM

Internal Disk Drives
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Feature Code Description Status
2900 4.5 GB Ultra SCSI A
2908 9.1 GB 1" Ultra SCSI A
Internal Tape Drives

6159 12/24 GB 4 mm A
Internal CD-ROMs

2624 32X Speed CD-ROM A
Graphics Accelerators

2838 GXT120P A
2851 GXT250P A
2852 GXT255P A
2823 GXT2000P A
2825 GXT3000P A
2845 GXT550P A
2639 Ultimedia Video Capture/S A
8679 Multimedia Kit A
Fibre Channel

6227 FCAL PCI A
SCSI Adapters

6206 Ultra SCSI A
2494 Ultra SCSI 3-Channel RAID

6207 Ultra SCSI Differential

SSA Adapters

6215 SSA Multi-Initiator / RAID EL A
6222 SSA Fast-Write Cache Option A
6225 IBM Advanced SerialRAID 8-Way A
6235 IBM Advanced SerialRAID Cache A
Async Adapters
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Feature Code Description Status
2943 8-Port Async EIA-232/422 A
2944 128-Port Async Controller A
Digital Trunk Adapters

6310 ARTIC960RxXD Quad Digital A
ATM Adapters

2963 Turboways 155 PCI UTP ATM

2988 Turboways 155 PCI MMF ATM

2998 Turboways 25 PCI A
Token Ring Adapters

2920 Token-Ring Adapter A
Ethernet Adapters

2968 10/100 Mbps A
WAN Adapters

2962 2-Port Multiprotocol PCI A
FDDI Adapters

2741 SysKonnect SK-NET FDDI-LP SAS

2742 SysKonnect SK-NET FDDI-LP DAS

2743 SysKonnect SK-NET FDDI-UP SAS

ISDN Adapter

2708 Eicon ISDN DIVA PRO 2.0 PCI SIT A
Miscellaneous

6308 Personal Dictation Microphone W
8741 Mouse, 3 button, black A
6041 Mouse, 3 button, white A
3753 Options Library A
3752 Service Publications A
8227 Security strap A
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3.3.4 43P Model 150 Configuration Notes

It is important to keep the following notes in mind when configuring the Model
150:

« When configuring a third disk drive on the Model 150, you must mount the
drive in a media bay, which requires the media bay mounting kit (# 6509).

« PCI and graphics adapters are subject to placement rules, which are
tabulated in Appendix B.6, “7043 Model 150 Adapter Placement Guide” on
page 484,

¢ Up to four memory DIMMs (64 MB, 128 MB, 256 MB) can be installed.
These DIMMs do not have to be installed in pairs.

« For a complete list of system configuration limitations, refer to the
Limitations section of the Model 150 within the Sales Manual.

3.3.5 43P Model 150 Publications
Table 14 provides the publications that are shipped with the Model 150.
Table 14. Publications Shipped with the Model 150

Order Number Title

SA38-0510 7043 43P Series Setup Instructions
SA38-0511 7043 43P Series Users Guide
SA23-2690 (USA customers only) Customer Support Information
SA23-2652 System Unit Safety Information
SA38-0538 PCI Adapter Placement Reference Guide
Customer Installable Options Library CD-ROM

Warranty Booklet (USA customers only)1

! The CD-ROM is not orderable; it is shipped only at manufacturing. No form
number is available.

Only the ship-pack publications appear in the sales manual. A complete list of
publications is provided in the PUBS section of HONE.

3.4 RS/6000 43P 7043 Model 260 Overview

The following sections list the minimum configuration and optional features of
the Model 260, shown in Figure 11.
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Figure 11. Model 7043-260 - with Peripherals and Spaceball

3.4.1 43P Model 260 Minimum Configuration
Table 15 provides the minimum configuration of a Model 260.

Table 15. Model 260 Minimum Configuration

Model 260 Minimum Configuration

Microprocessor 200 MHz POWER3

Level 1 (L1) cache 64 KB data/32 KB instruction per
processor

Level 2 (L2) cache 4 MB per processor

RAM (minimum) 256 MB SDRAM

Memory bus width 128-bit

Integrated ports Tablet, keyboard, mouse, Ethernet
10/100, Ultra SCSI, serial (two), parallel,
and stereo audio

Internal disk drive 4.5 GB Ultra SCSI
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Model 260 Minimum Configuration

Disk/media bays Five (one disk & one media bay
available)

Expansion slots Five (three 32-bit PCI + two 64-bit PCI)

PCI bus width 64-bit

Memory slots Two memory card slots, 16 DIMM slots
per card

CD-ROM drive 32X (Max) SCSI-2 CD-ROM

Diskette drive 1.44 MB 3.5-inch diskette drive

Service Processor Standard

AIX operating system version AIX 4.3.2 (recommended) or AlX 4.2.1
(One - to two-user license)

System dimensions and weight 242" H x 13.4" W x 26.8" D (610 mm x
340 mm x 713 mm); 80/97 Ibs (36.2/43.9
kg)

Warranty 24x7, on-site for one year (limited), at no
additional cost

3.4.2 43P Model 260 System Expansion
Table 16 shows the possible maximum storage, and memory configurations.

Table 16. Model 260 System Expansion

Model 260 System Expansion

Processor 1- to 2-way SMP

RAM Up to 4 GB of SDRAM

Internal disk storage Up to 27.3 GB

External disk storage Up to 254.8 GB SCSI-2; up to 873.6 GB
SSA

3.4.3 43P Model 260 Supported Optional Features

The following section outlines the optional features of the Model 260.
Optional features are defined as optional internal devices, external adapters,
and external subsystems that can be configured on the RS/6000 Model 260.
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Table 17 lists the optional internal features of the Model 260 and indicates
whether each feature is available, supported, or not supported.

The status of a feature is indicative of these qualifications:

A Indicates features that are available and orderable on the specified
models.
w These features are withdrawn. At one point in time they were available

for this product.

Features not listed in the provided categories indicate that the feature is not

supported on this model. Some categories, such as keyboards, cables,
monitors, are not included.

Table 17. Model 260 Optional Features

Feature Code Description Status
Processor

4342 200 MHz POWERS Processor A
Memory

4107 64 MB (2x32 MB) SDRAM DIMMS

4110 256 MB (2x128 MB) SDRAM DIMMS

4098 Memory Board, 16 Position

Internal Disk Drives

2900 4.5 GB Ultra SCSI A
2908 9.1 GB 1" Ultra SCSI A
3028 4.5 GB Ultra SCSI Enhanced A
3029 9.1 1" Ultra SCSI Enhanced A
6505 3.5" SCSI RAID Carrier A
6508 Conversion Kit, Media Bay Installation A
Internal Tape Drives

6156 20/40 GB 8 mm (Black)

6159 12/24 GB 4 mm

Internal CD-ROMs

2624 32X Speed CD-ROM A
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Feature Code Description Status
Graphics Accelerators

2838 GXT120P A
2851 GXT250P A
2852 GXT255P A
2823 GXT2000P A
2825 GXT3000P A
2639 Ultimedia Video Capture/S A
8679 Multimedia Kit A
Fibre Channel

6227 FCAL PCI A
SCSI Adapters

6206 Ultra SCSI

6207 Ultra SCSI Differential

2494 Ultra SCSI 3-Channel RAID

SSA Adapters

6215 SSA Multi-Initiator / RAID EL A
6222 SSA Fast-Write Cache Option A
6225 IBM Advanced SerialRAID 8-Way A
6235 IBM Advanced SerialRAID Cache A
Async Adapters

2943 8-Port Async EIA-232/422

2944 128-Port Async Controller

ARTIC Adapters

2947 ARTIC960Hx 4-Port Selectable

2948 ARTIC960HXx 4-Port T1/E1 PCI

Digital Trunk Adapters

6310 ARTIC960RxD Quad Digital A

Workstations and Workgroup Servers

41



Feature Code Description Status

System Adapter

2751 S/390 ESCON Channel PCI A

ATM Adapters

2963 Turboways 155 PCI UTP ATM
2988 Turboways 155 PCI MMF ATM
2998 Turboways 25 PCI

Token Ring Adapters

2920 Token-Ring Adapter A
Ethernet Adapters

2968 10/100 Mbps

2969 Gigabit SX

WAN Adapters

2962 2-Port Multiprotocol PCI A

FDDI Adapters

2741 SysKonnect SK-NET FDDI-LP SAS
2742 SysKonnect SK-NET FDDI-LP DAS
2743 SysKonnect SK-NET FDDI-UP SAS

ISDN Adapter

2708 Eicon ISDN DIVA PRO 2.0 PCI S/T A

Miscellaneous

6308 Personal Dictation Microphone W
8741 Mouse, 3 button, black A
6041 Mouse, 3 button, white A
3753 Options Library A
3752 Service Publications A

For more information on the adapters, refer to Chapter 7, “Communications
and Storage 1/0O Adapters” on page 221, or see PCI Adapter Placement Reference,
SA38-0538.
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3.4.4 43P Model 260 Configuration Notes

It is important to keep the following notes in mind when configuring the Model
260:

* When configuring a third disk drive on the Model 260, you must mount the
drive in a media bay, which requires the media bay mounting kit (# 6508).

« PCI and graphics adapters are subject to placement rules, which are
tabulated in Appendix B.7, “7043 Model 260 Adapter Placement Guide” on
page 487.

¢ One or two memory cards may be installed. The first memory card must
be installed in memory card slot 2. Each memory card can support 8 pairs
of DIMMs. Memory DIMMs must be ordered and installed in pairs on the
memory cards. They must be installed starting at the bottom of each card
(card slot J1 and J2).

« For a complete list of system configuration limitations, refer to the
Limitations section of the Model 260 within the Sales Manual.

3.4.5 43P Model 260 Publications

Table 18 provides the publications shipped with the Model 260 (additional
copies are available):

Table 18. Publications Shipped with the Model 260

Order Number Title

SA38-0555 7043 Model 260 Hardware Setup

SA38-0553 7043 Model 260 User's Guide

SA23-2690 Customer Support Information (US
customers only)

SA23-2652 System Unit Safety Information

SA38-0538 PCI Adapter Placement Reference
Guide

Table 19 provides the additional publications that are available. To order,
contact your IBM representative.

Table 19. Available Publications for Model 260

Order Number Title
SA38-0554 7043 Model 260 Service Guide
SA38-0509 Diagnostics Information for Multiple Bus Systems
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Order Number Title

SA38-0516 IBM RS/6000 Adapters, Devices
and Cables Information for Multiple
Bus Systems

3.5 RS/6000 7025 Model F40 Overview

This section describes the standard features of the base Model F40 in
addition to the optional features.

Figure 12 shows a front view of a Model F40.

Figure 12. Model 7025-F40 - Front View

3.5.1 Model F40 Standard Configuration

This section discusses the characteristics of the F40 and its standard
configuration.
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Table 7 provides the standard configuration for the F40.

Table 20. Model F40 Standard Configuration

Model F40 Standard Configuration

Microprocessor

233 MHz PowerPC 604e

Level 1 (L1) cache

32 KB data/ 32 KB instruction

Level 2 (L2) cache

1 MB per processor

RAM (minimum)

64 MB ECC DIMM

Memory bus width

64-bit

Ports

Tablet, keyboard, mouse, Ethernet (thick &
twisted pair), SCSI-2 F/W, serial (two),
parallel, and stereo audio

Internal disk drive

4.5 GB SCSI-2 F/wW

Disk / Media bays

Eighteen (one used) / four (two used)

Expansion slots

Nine (32-bit: five PCI + two shared PCI /
ISA: 64-bit: two PCI)

PCI bus width

32- and 64-bit

Memory slots

Eight

CD-ROM drive

20X SCSI-2 CD-ROM

Diskette drive

1.44 MB 3.5" diskette drive

Integrated SCSI

Two SCSI-2 F/W controllers - one
externalized

AIX operating system version

Version 4.2.1 or 4.3.2 (one to two user
server license is standard)

System dimensions and weight

24.3"Hx9.6"W x 27.3" D (620 mm x
245 mm x 695 mm); 75 Ibs (35 kg); With
pedestal 24.3" H x 13.7" W x 29.3" D
(620 mm x 350 mm x 745 mm)

Warranty

One year (limited)

3.5.1.1 Model F40 Processor Subsystem

The standard RS/6000 Model F40 server configuration features one
PowerPC 604e microprocessor at 233 MHz. The F40 easily upgrades to a
2-way SMP system with the addition of an additional processor.
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3.5.2 Model

3.5.1.2 Model F40 Memory

The Model F40 comes standard with 64 MB of EDO DRAM with a cycle time
of 60 ns. This configuration uses two memory slots. The system memory can
be expanded up to 1 GB. Eight memory sockets are provided which accept
16 MB, 32 MB, 64 MB, or 128 MB DRAM DIMMs. The total quantity of each
size of memory card must be an even number.

3.5.1.3 Model F40 PCI Bus

The Model F40 PCI bus architecture consists of 3 slots on a primary PCI bus
and 6 slots on a secondary PCI bus (see 1.2.1.2, “Secondary PCI Bus” on
page 3 for an overview of PCI secondary buses). Many of the higher speed
adapters, such as the ATM Turboways155 PCI adapters, the 100 Mbit
Ethernet adapter, and FDDI adapters do no perform well on the secondary
PCI bus slots. Be sure to review the adapter placement guidelines, discussed
in B.8, “7025 Model F40 Adapter Placement Guide” on page 490, to better
understand this limitation.

3.5.1.4 Model F40 Integrated SCSI-2 Fast/Wide Adapter

The system comes standard with two integrated PCl-based SCSI-2
Fast/Wide controllers. One of them can be used only for internal,
single-ended (Fast/Wide, narrow, or both) SCSI-2 devices (maximum of
seven). The second SCSI Adapter is externalized, onto which up to six
internal and two external devices can be connected.

3.5.1.5 Model F40 Audio Adapter

The Ultimedia Integrated Audio Adapter is capable of simultaneous playback
and capture of audio, with sample rates ranging from 5513 to 48000 samples
per second. The data can be mono or stereo. Pulse code modulation (PCM)
with either mu-law (14-bit input samples mapped to 8-bit values) or a-law
(13-bit input samples mapped to 8-bit values) encoding is supported.
Microphone, headphone, line-in, and line-out ports are provided. (Speakers
are provided by the customer.)

F40 System Expansion

Table 21 shows the possible maximum processor, storage, and memory
configurations.

Table 21. Model F40 System Expansion

Model F40 System Expansion

Maximum number of processors Two 233 MHz processors

Maximum RAM Up to 1 GB (eight X 128 MB DRAM DIMM)
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Model F40 System Expansion

Maximum internal disk storage Upto 172.8 GB (163.8 GB is
hot-swappable)

Maximum external disk storage Up to 4.8 TB SCSI; up to 2.6 TB SSA

3.5.2.1 Model F40 Additional Memory

Memory DIMMs must be installed in pairs. The base system memory
configuration is 64 MB, consisting of two 32 MB EDO ECC DIMMs. A select
feature can be ordered in pairs to replace this base memory with 32 MB, 64
MB, or 128 MB EDO ECC DIMMs. Additional DIMMs in capacities of 32 MB,
or 128 MB may be ordered in pairs up to a total of six. The maximum memory
of 1024 can be achieved by removing the 2 x 32 MB DIMMS and adding 8 x
128 MB DIMMS.

3.5.2.2 Model F40 Optional Service Processor

To provide higher availability, there is an optional service processor that
improves your ability to remotely monitor your system. With this feature, you
can remotely restart the system, place it off line, or provide an automatic
service call.

3.5.2.3 Model F40 Bays

The standard system contains four media bays and one disk drive carrier,
known as a 6-pack, which accommodates six disk drive bays. A 6-pack is a
tray providing an interface between the standard disk drive and a backplane
connector. The 6-pack can be either SCSI, SCSI hot-swap, or SSA.

The additional two media bays are empty on standard configuration. They
can accommodate CD-ROM drives, tape drives, or SCSI disks.

Depending on the 6-pack (SCSI or SSA) selected as the base, the base disk
subsystem could be one of the following:

SCsi One hot swap disk bay accommodates the 4.5 GB Ultra SCSI
disk. This disk can be upgraded to a 9.1 GB Ultra SCSI disk drive.
SSA The boot disk must be SCSI either in a SCSI 6-pack or a media

bay slot; so the 4.5 GB Ultra SCSI Media Bay disk must be
ordered. A minimum of two additional SSA disks (4.5 GB or 9.1
GB) are required when an SSA 6-pack is used. Because of the
disk’s height, either six 4.5 GB or 9.1 GB disks or three of the
older 1.6 inch 9.1 GB disks fit into one 6-pack

Figure 13 shows an internal view of the Model F40 bays.
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Figure 13. Model 7025-F40 - Internal Bays

3.5.2.4 Model F40 SCSI Tips

If Ultra SCSI is implemented on the first 6-pack, it must be disconnected from
the media bays. Feature code 2446 provides a cable for connection of the
first SCSI 6-pack to the Ultra SCSI adapter and a terminator for the cable
from the media devices when disconnected from the first SCSI 6-pack. Cable
feature code 2447 is used to connect the second and third 6-packs to their
dedicated Ultra SCSI adapters.

Note

An auxiliary power supply (# 6549) must be added to the F40 to support the
second and third 6-packs, if installed.
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Ultra SCSI RAID

If an Ultra SCSI RAID configuration is desired, the PCI Ultra SCSI Differential
adapter (# 6207) can be used to support external Ultra SCSI RAID
subsystems. Ultra SCSI RAID is supported in an under-the-covers
configuration using the striping (RAID 0) and mirroring function (RAID 1) of
AIX and using the PCI Ultra SCSI SE adapter (# 6206) connect the second
and third 6-packs to their dedicated Ultra SCSI adapters.

Note

Ultra SCSI enabled disks perform at SCSI-2 speed if the SCSI 6-packs are
connected to the integrated or non-integrated SCSI2 Fast/Wide Adapters,
rather than the PCI Ultra SCSI Adapters.

3.5.2.5 Model F40 SSA and SSA RAID

The Model F40 supports both external and under-the-covers SSA disk
subsystems. The SSA Multi-Initiator/RAID EL Adapter (# 6215) can be used
to control up to three 6-packs of SSA disks. When implementing SSA
internally, SSA-enabled hard disks (# 3071 and # 3074) and 6-pack
backplane (# 6539) are required. SSA disks and backplane are hot-swap
capable.

If the F40 is booted from hard disk, an SCSI attachment is required. A boot
disk in the first 6-pack may be used for this purpose, leaving the second and
third 6-packs available for internally attached SSA drives. A maximum of one
SCSI 6-pack is allowed in configurations including both SSA and SCSI 6-pack
backplanes.

When SSA is desired on the first 6-pack, feature (# 3005) must be ordered to
move the system boot disk to a media bay, and the first SCSI 6-pack is
replaced with an SSA backplane using select feature (# 6539) (or # 6527 for
initial orders only). Additional SSA backplane features (# 6539) is used to
implement SSA on the second and third 6-packs (additional power supply #
6549 is required).

To optimize performance when more than one SSA adapter (# 6215) is
required, it is recommended that each adapter be assigned to a slot
supported by an individual PCI bus. For example, the first SSA adapter could
use slots 1 or 2; a second PCI SSA adapter could use slots 3, and a third PCI
SSA adapter could use slots 4 through 9.

Two SSA cable options are available. The first cable option (# 2450) provides
internal cables to internal ports on the PCI SSA Adapter to allow connection
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of up to three SSA 6-packs (up to fifteen SSA 4.5 GB drives), all
under-the-covers of the Model F40.

The second cable option (# 2453) provides for the connection of up to three
SSA 6-packs under the covers and exits the rear cover through a bulkhead
connection to the external ports of the PCI SSA Adapter (# 6215). This cable
option allows additional external SSA devices to be connected to the SSA
loop at the point where it exits the rear cover.

A minimum quantity of two SSA hard disks is required. The first two drives
must be located in bays one and five of each 6-pack ordered. A full 6-pack
can be configured as well. Should the desired capacity fall short of fully
populating a 6-pack, an SSA blank disk drive module is required for each
SSA backplane connector that is not occupied with an SSA disk. These blank
disk modules will be included for initial plant orders. The SSA Blank Disk
Drive Module feature (# 2452) must be ordered separately for MES
installation of SSA disk subsystems. The SSA blank disk drive module (#
2452) must be installed first if it is being used in conjunction with a withdrawn
1.6-inch 9.1 GB SSA hard disk (# 3072).

3.5.2.6 Model F40 Graphics Accelerators

For 2D graphics applications, the Model F40 offers a number of graphics
accelerators. The POWER GXT120P 2D accelerator meets the graphics
needs of many commercial applications. It is also a cost-effective choice for
server environments that require a graphical user console. For high levels of
2D graphics function and performance, you can choose the 8-bit POWER
GXT250P or the 24-bit true-color GXT255P graphics accelerator.

For advanced 3D graphics function, the Model F40 offers the POWER
GXT550P graphics accelerator, the higher performing POWER GXT800P
graphics accelerator has optional hardware texture mapping, which is ideal
for solid modeling and visualization. These graphics accelerators use IBM’s
multithreaded PHIGS and OpenGL libraries.

3.5.2.7 Model F40 Model Conversion to a Model F50
The model F40 1-way or 2-way SMP can be converted to a Model F50 1, 2, 3,
or 4-way SMP.

The upgrade to the Model F50 contains the Model F50 base configuration,
less the boot hard disk and CD-ROM, with the customer’s existing serial
number.
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3.5.3 Model

Note

The F40 processor cards, memory, SCSI backplanes, service processor,
power supplies, media device feature codes (# 6137 and # 2630), most
high-end graphics accelerators, the video capture adapter, microphone,
and speakers are not supported on the F50 system.

The following features may be transferred to the F50:
 All hard disks
* 20X CD-ROM
* Most PCI/ISA communications and storage adapters
» Graphics accelerator limited to GXT120P and GXT800P

Due to the F50's requirements, AlIX Version 4.2.1 or AIX 4.3 must be ordered
if not already available.

F40 Optional Features

This section describes the internal optional features that can be added to the
base configuration at an additional cost.

The status of a feature is indicative of these qualifications:

A To indicate features that are available and orderable on the
specified models.

W This feature has been withdrawn
Features not listed in the provided categories indicate that the feature is not

supported on this model. Some categories, such as keyboards and cables,
are not included.

Table 22 outlines the optional internal features that are available for the
Model F40.

Table 22. Model F40 Optional Features

Feature Code Description Status
Processors

4306 166 MHz 604e Processor A
4340 233 MHz 604e Processor A
4341 233 MHz 604e Processor A
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Feature Code Description Status
1001 Support Processor A
Memory

4111 8 MB DRAM DIMM W
9082 16 MB DRAM DIMM (Base) w
9080 128 MB DRAM DIMM A
4112 16 MB DRAM DIMM W
4113 32 MB DRAM DIMM A
4128 32 MB DRAM DIMM (Select) W
4114 64 MB DRAM DIMM A
4129 64 MB DRAM DIMM (Select) A
4115 128 MB DRAM DIMM A
4130 128 MB DRAM DIMM (Select) A
Internal Disk Bays

6520 SCSI 6-pack hot swap select A
6523 SCSI 6-pack non-hot swap A
6537 SCSI 6-pack hot-swap A
6538 SSA 6-pack W
6527 SSA 6-pack select A
6539 SSA 6-pack backplane A
Internal Disk Drives

2900 4.5 GB Ultra SCSI A
3083/9398 2.2 GB Hot-Swap F/W w
3084/3092 4.5 GB Hot-Swap F/W w
3080/3081 4.5 GB 1" Hot-Swap F/W w
3090/3091 9.1 GB Hot-Swap F/W w
2901/3005/2902 4.5 GB Ultra SCSI Hot-Swap A
2911/2912 9.1 GB Ultra SCSI Hot-Swap w
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Feature Code Description Status
2913/2916 9.1 GB 1" Ultra SCSI Hot-Swap A
3071 4.5 GB SSA Hot-Swap A
3072 9.1 GB SSA Hot-Swap w
3074 9.1 GB 1" SSA Hot-Swap A
Internal Tape Drives

6137 24/48 GB 4 mm Autoloader w
6142 4/8 GB 4 mm w
6147 5/10 GB 8 mm W
6154 20/40 GB 8 mm (White) A
6159 12/24 GB 4 mm A
2630 1.2 GB 1/4" Tape w
Internal CD-ROMs

2618 8X Speed CD-ROM w
2619 20X Speed CD-ROM A
Graphics Accelerators

2837 MVP Power Multi-Monitor w
2838 GXT120P A
2839 GXT110P w
2851 GXT250P A
2852 GXT255P A
2853 GXT800P A
2854 GXT500P W
2855 GXT550P A
2856 7250-001/002 GXT1000 w
2859 GXT800P with Texture Graphics A
2638 Ultimedia Video Capture/S A
8679 Multimedia Kit A

Workstations and Workgroup Servers

53



Feature Code Description Status
SCSI Adapters

6206 Ultra SCSI A
6207 Ultra SCSI Differential A
6208 SCSI 2 Fast / Wide A
6209 SCSI 2 Fast / Wide Differential A
2493 SCSI 2 Fast / Wide RAID A
SSA Adapters

6215 SSA Multi-Initiator / RAID EL A
6218 SSA 4-Port RAID Adapter W
6222 SSA Fast-Write Cache Option A
Async Adapters

2931 8-Port Async EIA-232 (ISA) W
2932 8-Port Async EIA-232/422 (ISA) w
2933 128-Port Async Controller (ISA) W
2943 8-Port Async EIA-232/422 A
2944 128-Port Async Controller A
ARTIC Adapters

2947 ARTIC960Hx 4-Port Selectable A
2948 ARTIC960Hx 4-Port T1/E1 PCI A
2949 ARTIC960Hx DSP Resource A
Digital Trunk Adapters

6309 Digital Trunk Quad Adapter A
Cryptographic Adapters

4758-001 Cryptographic Coprocessor (PCI) A
4755-023 Cryptographic Adapter (ISA) A
ATM Adapters

2963 Turboways 155 PCI UTP ATM A
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Feature Code Description Status
2988 Turboways 155 PCI MMF ATM A
2998 Turboways 25 PCI A
Token Ring Adapters

2920 Token-Ring Adapter A
2979 Auto LANStreamer Token-Ring W
Ethernet Adapters

2968 10/100 Mbps A
2985 Ethernet BNC / RJ-45 A
2986 Fast Etherlink XL 3Com W
2987 Ethernet AUI / RJ-45 A
WAN Adapters

2701 4-Port Communications Controller (ISA) w
2962 2-Port Multiprotocol PCI A
FDDI Adapters

2741 SysKonnect SK-NET FDDI-LP SAS A
2742 SysKonnect SK-NET FDDI-LP DAS A
2743 SysKonnect SK-NET FDDI-UP SAS A
ISDN Adapter

2708 Eicon ISDN DIVA PRO 2.0 PCI S/T A
X.25 Adapter

2961 X.25 Adapter (ISA) A
Miscellaneous

6308 Personal Dictation Microphone W
8741 Mouse, 3 button, black A
6041 Mouse, 3 button, white A
3753 Options Library A
3752 Service Publications A
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Feature Code Description Status

6405-6409 Powered Speakers W

6549 Additional Power for 2nd and 3rd 6-packs A

3.5.4 Model F40 Configuration Notes

When planning or implementing an RS/6000 Model F40, give special
consideration to the following limitations, which are also listed in the
announcement letter for this product.

« There can be a maximum of two graphics accelerators installed in the
system.

« An SCSI boot disk must be configured in the media bay if all three 6-packs
are ordered.

¢ The F40 has three PCI slots on the primary PCI bus where performance is
the best, and the remaining slots on a secondary PCI bus. Pay careful
attention to the adapter placement guidelines (Appendix B.8, “7025 Model
F40 Adapter Placement Guide” on page 490) when assigning slots to
adapters as higher speed adapter’s performance is impacted in these
slots.

3.5.5 Model F40 Publications

56

Table 23 provides the publications are shipped with the Model F40.
Table 23. Publications Shipped with the Model F40

Order Number Title

SA38-0513 IBM RS/6000 7025 Setup Procedure
SA38-0514 IBM RS/6000 7025 User’s Guide
SA23-2652 System Unit Safety Information
SA38-0538 PCI Adapter Placement Reference Guide
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Chapter 4. Midrange Enterprise Servers

This chapter takes a look at the following models and solutions:
e The Deskside Servers:
e 7025-F50 - Enterprise Server
e The Rack-Mounted Servers:
e 7026-H50 - Enterprise Server
e 7026-HA50 - Enterprise Server Solution
e 7026-H70 - 64-Bit Enterprise Server
e 7026-HA-H70 - Enterprise Server Solution
The following machine is not examined since they have been withdrawn from
marketing on February 27, 1998:
e 7026-H10 - Enterprise Server

However, this model is referenced in order to position it from a historical
perspective.

The Midrange Enterprise Server can be defined as a rack-installed system
with an ability to expand the numbers of CPUs and storage capabilities in
order to service a medium- to large-size company or department.

4.1 Model History and Uses

This section describes the deskside models of RS/6000 in the Enterprise
Server group, in addition to the midrange rack-mounted servers in the
Enterprise Server group. The intention of outlining them is to present their
development from a historical perspective.

4.1.1 The Deskside Servers

The following server is designed to fit comfortably inside your office
environment.

4.1.1.1 Model F50

The Model F50 became available April 25, 1997 and expanded even further
the machine’s capabilities with the 4-way SMP and faster processors with
internal Serial Storage Architecture (SSA). This commercial solution
addresses mission-critical, on-line transaction processing (OLTP) and
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collaborative computing comprised of Lotus Notes, Domino Server, Internet,
intranet, extranet, and groupware application solutions.

4.1.2 The Rack-Mounted Servers

58

The RS/6000 7026 Model H10 was the first entry workgroup server in a 7 EIA
drawer that was made available on February 14, 1997. The Model H10 came
in one-way or two-way PowerPC 604e configurations running at 166 MHz.
The service processor was standard on all rack-mounted servers since the
introduction of the H10.

4.1.2.1 Model H50

The RS/6000 Enterprise Server 7026 Model H50 is the second IBM
rack-drawer version of a new generation of 1- to 4-way SMP enterprise
servers, but the first providing unprecedented commercial price/performance
in its class at the time of its announcement on February 09, 1998. It is well
suited for customers who want commercial solutions to address
mission-critical, on-line transaction processing (OLTP) as well as
collaborative computing comprised of Lotus Notes, Domino Server, Internet,
intranet, extranet, and groupware application solutions.

Data mining, data warehouse, and data mart applications perform well
because of the integer and I/O performance of the H50.

The Model H50 can be used as a stand-alone, multiuser, application, or
database server and has the connectivity to participate in most currently
installed UNIX and PC networks. It can also be configured for use as an
SCSI, Ultra SCSI, or Serial Storage Architecture (SSA) RAID server by taking
advantage of the under the covers storage expansion capability, which allows
for system growth. The H50 provides enhanced reliability with its redundant
cooling design and optional redundant power when ordered with a second
internal power supply.

The H50 has been referred to as the rack version of the F50. However, there
are some fundamental differences, such as there are three 6-packs of disks
in the F50 and two 6-packs in the H50. Also, the H50 has redundant cooling
and optional redundant power to provide high availability for critical
application systems. The H50 can be inserted into a 7014-S00 or 7015-R00
rack.

4.1.2.2 Solution Model HA50
The RS/6000 High Availability Cluster Server - HA50 is a specially packaged
and specially priced solution, with options for applications, services, and
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financing, that has been available since May 29, 1998. The HA50 is not a new
server model. The HA50 consists of these currently marketed products:

« Two H50 Enterprise Servers
e One 7133 Serial Disk System
« HACMP cluster software

< AIX operating system

The HAS50 is a complete high-availability solution for business-critical and
e-business applications with system hardware and software with applications,
services, and financing options.

Listed are some of its characteristics:

« Package-priced, high-availability hardware and software platform priced
less than the sum of the individual parts

* Robust and mature high-availability hardware, cluster software, and
operating system

* New price/performance for the RS/6000 enterprise-class high-availability
cluster servers and packaged 7133 SSA Storage

* Supported by thousands of AlX applications and middleware - an ideal
solution for enterprise resource planning (ERP), network computing, and
database/OLTP applications

« High-availability implementation guides and scripts to simplify planning
and installation of specific applications

« Competitive price and performance against both UNIX and non-UNIX
platforms

The prospective customer for the HA50 packaged solution is a small,
medium, or large enterprise with requirements to keep business-critical
applications and systems operational 7 days per week, 24 hours per day, up
to 365 days per year. An HA50 solution provides the means to recover from
unplanned server hardware and application failures. Such failures may
render a business-critical application inoperable. HA50 also provides the
means to take down an individual server (node) for planned maintenance and
upgrades without having to take down the entire HA50 cluster.

High availability is a growing business need across all industries. The
following industries are prime opportunities for an RS/6000 HA50 solution:
« Manufacturing

* Process
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Distribution
« Banking

* Finance

Retail (including catalog sales)

¢ Health care

Excellent HA50 opportunities exist in the listed industries for the following
applications:

* Database/OLTP (DB)
« Enterprise Resource Planning (ERP)

¢ Network Computing (NC)

4.1.2.3 Model H70

Since its announcement April 6, 1999, the 64-bit H70 is an improved
follow-on machine to the popular Enterprise Server Model H50. Growing
business requirements can now be satisfied with enhanced 64-bit processors
(RS64-11) introduced for the first time in a mid-size RS/6000 SMP server.

The powerful model H70 is a cost-effective computing platform for most
commercial application requirements, including e-business, online
transaction processing (for example ERP), business intelligence, Web-based
or networked applications, and database serving.

The Model H70 system. with one to four 64-bit 340 MHz processors and up to
8 GB of SDRAM memory, provides significant performance gains when
coupled with 64-bit database and application programs, or when running
legacy 32-bit applications.

The H70 incorporates additional enhancements over the H50, including a
faster I/O subsystem, integrated 10/100 Ethernet and Ultra SCSI Adapters
and an additional L2 cache.

For applications that are cache-sensitive, the H70 provides 4 MB of L2 per
processor, an increase of 16 times over the H50.

For those applications that are I/O performance intensive, the H70 offers
improvement in the I/O data bandwidth of over 30 percent in comparison to
the H50, providing 528 MB/s peak performance for those critical interactive
and transaction-oriented applications, including Web-based access to
databases for e-business transactions. The four PCI controllers operating
together on a multiple peer 64-bit bus at 66 MHz provide this result.
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The special requirements of the telecommunications industry are met by the
availability of 220 volt AC power or optional -48 volt DC power on the H70.

The H70 is an 8 EIA rack drawer installable in the black 7014-S00 Rack or in
any existing RS/6000 rack. It has a medium-cost level of price performance. It
uses a new set of planar boards that are derived from the Model 7043-260
system, with the exception of the CPU cards. The CPU cards are 64-bit
RS64-11 processors running at 340 MHz, each having 4 MB of 4-way
set-associative error checking and correction (ECC) L2 cache. As in the H50,
this system can be configured with a 1, 2, 3, or 4 processors using a
combination of a 1-way or a 2-way processor cards. Redundant cooling and
redundant power are designed into this system.

4.1.2.4 HA-H70 Cluster Server

The RS/6000 HA-H70 is a special package-priced, high-availability solution,
with options for applications, services and financing. The HA-H70 is not a
new server model. The HA-H70 consists of currently available IBM products.

Some of its features are:

« Complete high-availability RS/6000 hardware and software solution
platform for mission-critical and e-business applications

« Package-priced RS/6000 high availability solution, less than the sum of
the parts

* UNIX-based industry-leading high-availability hardware and software
technology

< Estimated 99.999 percent availability, or less than six minutes of annual
unplanned system hardware and software downtime; estimated 99.998
percent availability, or less than elev