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How to Use This Handbook

This Handbook is written for use by IBM System Specialists, Marketing Representatives,
Business Partners, and IBM customers. It is designed for guidance only. It is not a detailed
configurator since it does not contain full lists of prerequisites that a feature may need. It
does not always list features that may be mutually exclusive. Use this Handbook as a
reference for the options available. Refer to the companion manual AS/400 System Builder,
SG24-2155, for more detailed information on configuration rules. Refer to online IBM systems
and your IBM marketing and support representative for final confirmation.

Periodically, the content of the Handbook is revised to cover new announcements and
technical changes made since the last printed copy. A more up-to-date edition of the
Handbook is maintained online at htt p: // waw r edbooks. i bm coni i ndex. ht M The most recent
update was made in April 2000. This softcopy edition is identified as GA19-5486-19C. The
softcopy GA19-5486-19B edition covered new DASD options, the supporting #5066 I/O
expansion tower, other announcements made on February 15, 2000, as well as the processor
upgrades announced in November 1999. Plus, it includes technical and editorial corrections
since the last printed edition.

You can also find the AS/400e System Handbook on the Web at:
htt p: //waw publ i b. boul der. i bm coni pubs/ ht mi / as400/ onl i ne/ chf gm ht m

As of June 30, 1999, the Handbook also provides much of the technical information available
from the AS/400 home page. For up-to-date, online, search-friendly access to the Handbook,
refer to the Web site at: http://ww: as400. i bm cond
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Introduction

The first AS/400 models based on the 64-bit RISC PowerPC AS processors were announced
over four years ago in June 1995. The ease with which customers have migrated to these
powerful systems is in testament to the fundamental strength of the AS/400 architecture.

With the August 1999 announcement, the AS/400 range was again expanded for both
hardware and software solutions. A dedicated server for Domino was introduced to allow you
a choice to deploy Domino solutions on separate servers. The Dedicated Server for Domino
is based on the 170 and delivers improved price performance for Domino workload support.
Lotus Domino Enterprise Server for AS/400 software was introduced to provide additional
options for the office user.

An advanced read cache technology was introduced to improve the 1/O subsystems response
times. Ten additional processor upgrade paths to the 730 were announced in November,
1999, enhancing the growth available from installed 530, 640 and S30 systems.

0S/400 V4R4 and other system software on the AS/400 system offer enhanced function in
the notable areas of server consolidation, Web serving, network security, network
management, Java serving, e-commerce, and database management. With its enduring
strength as an integrated system, the AS/400 system offers substantial strength for network
computing.

Three additional 7xx models were announced in February 1999. Designed to make the
AS/400e the most flexible business server available, the AS/400e servers 720, 730, and 740
offer customized performance to match business needs, whether running mostly back-office
applications, newer e-business applications, or a mixture of both. Existing AS/400e servers
can be upgraded to these new configurations. In the future, upgrade capabilities will enable
performance to be fine-tuned to handle changing business environments.

This Handbook provides an overview of both the hardware and software for the current
AS/400e. This includes the 9406 Models 170, 720, 730, 740, and SB1, as well as the 9401
Model 150. V4R3 and V4R4 of the AS/400 operating software support these models (V4R4
for the Dedicated Domino Server 170).

The AS/400e System Handbook, is designed to answer the first-level questions that IBM
employees, Business Partners, and customers ask about the AS/400 system. It cannot go
into considerable detail on the subjects addressed without becoming unmanageably large.
Therefore, if you need a greater depth of information than what is provided here, consult the
companion manual AS/400 System Builder, SG24-2155, and your IBM sales representative.
You should also refer to the IBM online publications and systems, such as ViewBlue and
Partnerinfo (or their equivalent outside of the United States).
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Special Note: United States Configurator Usage

On December 22, 1998, it was announced that all US HONE users are to migrate from
CFAS400 to the AS/400 portable configurator (PCAS400). The CFAS400 configurator was
removed from the HONE system on April 30, 1999. PCAS400 remains fully functional and
supported through at least March 31, 2000. Before that time, the plan is to migrate all users
world-wide to a strategic solution to provide the flexibility of running in both Web and
disconnected environments.

IBM personnel can obtain PCAS400 using the following site on the Web:
http://fpeserv. df wibm com

Business Partners and Customers may obtain PCAS400 through IBMLink at the following
site: http://www i bm i nk. i bm cond

Withdrawn Products

When products and features are withdrawn from marketing, they are removed from the
AS/400e System Handbook. Information on all AS/400 products and features may be found
by referencing IBM on-line systems. You may also reference some previous versions of the
Handbook on the Web at: htt p://as400bks. r ochest er . i bm coni

The products and features shown in the following table are not represented in this February
2000 version of the Handbook because they are now withdrawn from marketing or will be in
the near future.

Product or Withdrawal Date
Feature Description
#0018 2440-xxx Local Source Rack Mount 06/30/2000
#0059 Transition Data Link 06/30/2000
#0059 9401 model 150 Transition Data Link 05/31/2000
#0086 Optimize 3590 Performance 05/31/1999
#0200 Replacing the Release 05/31/1999
#0201 Unload/Reload 05/31/1999
#0202 Staged Upgrade Offering 05/31/1999
#0204 Staged Side-by-Side Upgrade 05/31/1999
#0336 V.36/EIA449 50-Ft Cable 06/30/2000
#0337 V.36/EIA449 150-Ft Cable 06/30/2000
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Product or

Withdrawal Date

Feature Description
#0340 V.35 80-Ft Cable 06/30/2000
#0355 V.35 80-Ft PCI Cable 06/30/2000
#0358 V.36 150-Ft PCI Cable 06/30/2000
#0399 4 Port Twinaxial Expansion 06/30/2000
#0399 9401 Model 150 4 port Twinaxial Expansion 05/31/2000
#0451 RRR Preload (Test Server) 05/31/1999
#0490 Preload Baan for 9406 Model SB1 02/31/2000
#2159 9406 170 Processor 02/2000
#2605 ISDN Basic Rate Adapter 12/31/1999
#2609 EIA 232/V.24 Two-Line Adapter 03/31/1999
#2610 X.21 Two-Line Adapter 03/31/1999
#2612 EIA 232/V.24 One-Line Adapter 03/31/1999
#2613 V.35 One-Line Adapter 03/31/1999
#2614 X.21 One-Line Adapter 03/31/1999
#2617 Ethernet/IEEE 802.3 CMSA/CD Adapter 03/31/1999
#2619 16/4 Mbps Token-Ring Adapter/HP 03/31/1999
#2620 Cryptographic Processor
#2621 Removable Media Device Attach 06/30/2000
#2623 Six Line Communications Controller 02/31/1999
#2628 Limited Cryptographic Processor
#2644 34xx Magnetic Tape Attachment 03/31/1999
#2664 Integrated Fax adapter 12/31/1999
#2668 Wireless LAN Adapter 08/31/1998
#2673 Optical Bus Adapter 06/30/2000
#2674 Optical Bus Adapter 06/30/2000
#2726 PCI RAID Disk Unit Controller 06/30/2000
#2811 PCI 25 Mbps UTP ATM I0A 05/31/1999
#2812 PCI 45 Mbps Coax T3/DS3 ATM I0A 05/31/1999




Product or

Withdrawal Date

Feature Description
#2819 PCI 34 Mbps Coax E3 ATM I0A 05/31/1999
#2850 Integrated PC Server 32MB 03/31/1999
#2851 Integrated PC Server 03/31/1999
#2852 PCI Integrated PC Server 06/30/2000
#2854 PCI Integrated PC Server 05/31/1999
#2857 PCI Integrated PC Server (Model 170 only) 05/31/1999
#2858 FSIOA 128MB Memory, Keyboard and Mouse 06/30/2000
#2860 Integrated PC Server Memory 03/31/1999
#3103 32MB Main Storage 03/31/1999
#3104 64MB Main Storage 03/31/1999
#3117 8MB Main Storage 03/31/1999
#3118 16MB Main Storage 03//31/1999
#3120 8MB Main Storage 03/31/1999
#3121 8MB Main Storage 03/31/1999
#3122 32MB Main Storage 03/31/1999
#3133 64MB Main Storage 03/31/1999
#3134 128MB Main Storage 03/31/1999
#3135 256MB Main Storage 03/31/1999
#3136 256MB Main Storage 03/31/1999
#3138 64MB Main Storage 03/31/1999
#3144 8MB Main Storage 03/31/1999
#3145 16MB Main Storage 03/31/1999
#3146 32MB Main Storage 03/31/1999
#3147 32MB Main Storage 03/31/1999
#3149 128MB Main Storage 03/31/1999
#3172 32MB Main Storage (2 SIMMS) 03/31/1999
#3520 0S/400 V3R2 and it's associated 5763-xxx programs 02/25/2000
#5023 0S/400 V4R1 05/31/1999
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Product or

Withdrawal Date

Feature Description
#5024 0S/400 V4R2 and it's associated 5769-xxx programs 02/25/2000
#5025 0S/400 V4R3 and it's associated 5769-xxx programs 12/29/2000
#5043 Convert Primary Rack to Secondary Rack 03/31/1999
#5044 System Unit Expansion Rack 03/31/1999
#5051 8 Disk Unit Expansion 06/30/2000
#5070 266Mbps System Unit Expansion Tower 06/30/2000
#5080 266Mbps System Unit Expansion Tower 06/30/2000
#5082 1063Mbps Storage Expansion Tower 06/30/2000
#5135 Feature Power Supply 06/30/2000
#6141 ASCII Workstation Controller 03/31/1999
#6142 ASCII 12-Port Workstation Expansion 03/31/1999
#6148 Eight-Port Twinaxial Expansion 06/30/2000
#6380 2.5 GB 1/4-Inch Cartridge Tape 06/30/2000
#6385 13 GB 1/4 Inch Cartridge Tape 05/31/2000
#6485 13 GB 1/4 Inch Cartridge Tape 05/31/2000
#6512 Disk Unit Controller for RAID 06/30/2000
#6522 Disk Unit Controller for RAID 06/30/2000
#6523 Storage Device Controller 06/30/2000
#6530 DASD Controller 03/31/1999
#6532 RAID Disk Unit Controller 06/30/2000
#6616 Integrated PC Server 03/31/1999
#6617 Integrated PC Server 05/31/1999
#7000 Panel Keylock 06/30/2000
#7108 Expansion Gate 06/30/2000
#7117 Integrated Expansion Unit 06/30/2000
#9240 Base 400W Power Supply 06/30/2000
#9243 400W Power Supply 06/30/2000
#9244 Expansion Unit 320W Power Supply 06/30/2000




Product or

Withdrawal Date

Feature Description
#9245 Base Battery Back-up 06/30/2000
#9751 Base MFIOP with RAID (Models 640, 650, S30, S40, SB1) 05/31/1999
5716-SSP Advanced 36 Release 7.5 programs 04/28/2000
5769-FW1 5769-FW1 Firewall - all releases 12/29/2000
5769-XY1 Client Access Family 5769-XY1 - all releases 02/25/2000
9401 Model 150 V4R1 and V4R2 9401-150 packages 12/31/1999
9402 Model 236 Model upgrades from Model 236 to Model 436 02/25/2000
9402 Model 436 Processor upgrades within the Model 436 02/25/2000
9406 Model 170 V4R2 Processor features on new systems - #2160, #2164, #2176 & #2183 02/25/2000
9406 Model 4xx Model upgrades from 4xx to 7xx 06/30/2000
9406 Model 5xx Model upgrades from 5xx to 7xx 06/30/2000
9406 Model 6xx 9406 600, 620, 640, and 650. See “Summary of All Earlier AS/400 Models” 05/31/1999
on page 461 for basic information on these models.
9406 Model 6xx Model upgrades from 6xx to 6xx and processor feature conversions within 05/31/2000
6XX
9406 Model Sxx 9406 S10, S20, S30, S40. See “Summary of All Earlier AS/400 Models” on 05/31/1999
page 461 for basic information on these models.
9406 Model Sxx Model upgrades from Sxx to Sxx and processor feature conversions within 05/31/2000
Sxx
2480 Wireless LAN Access Point (2480-RS0) 01/13/1999
9348 Magnetic Tape Unit 02/26/1999
2480 Wireless LAN Access Point (2480-E00, -EBO, -TRO, -TB0) 05/24/1999
2482 PTC 05/24/1999
2483 Integrated Laser PTC 05/24/1999
2484 Industrial PTC 05/24/1999
2486 Integrated Laser PTC 05/24/1999
5308 ASCII to 5250 Connection 12/21/1999
5494 Remote Control Unit 12/21/1999
5500 Express IP Control Unit 12/21/1999
6299 Midrange Hub 09/01/1999
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Product or Withdrawal Date
Feature Description
7133 IBM 7133 SSA Disk Subsystem Model 010 05/05/1997
7133 IBM 7133 SSA Disk Subsystem Model 020 06/16/1999
8361 -100 Network Station series 100 Ethernet 10/14/1999
8361 - 200 Network Station series 100 Token-Ring 10/14/1999
8361 - 210 Network Station series 300 Token-Ring 12/31/1999
8361 - 341 Network Station series 300 Twinax 12/31/1999

Communications (WAN) Functions No Longer Supported

The following list of functions are those that are no longer supported on current AS/400
product line WAN hardware (such as the #2609 EIA 232/V.24 Two Line Adapter, the #2610
X.21 Two Line Adapter and other, older adapters). They are not supported on the #2720 PCI
WAN/Twinaxial I0OA, the #2721 or #2745 PCI Two-Line WAN IOA, or the #2699 Two-Line
WAN IOA.

* X.21 switched interface (X.21 leased support)
* X.21 Shorthold mode

* V.25 2 port autocall. This is the protocol used to auto dial on switched connections
using modems that require a second port dedicated to the dial function. Do not
confuse this with V.25bis, which is the current day autocall protocol that sends dial
commands over the same port used for data. V.25 bis itself is supported.

* Asynchronous communication speeds of less than 300 bps.

« Data Rate Select signal on the EIA 232/V.24 interface. This function is used by some
older 2400 bps modems to reduce the speed to 1200 bps.

* LPDA-1 (Link Problem Determination Aids). This is a diagnostic function supported by
some (primarily older IBM) modems.

* V.54 local and remote loopback (diagnostic functions supported by some modems).

AS/400 Technology in Stride

AS/400 delivers tremendous growth over its product line. Single level storage makes it
possible to completely change the underlying hardware without affecting AS/400 applications
and operating systems. Just as the AS/400 continues to deliver tremendous capacity gains in
its product line, it usually is the first to bring new technology to market.



In 1997, the 12-way AS/400 was delivered using Power PCA35 microprocessors. Known as
Apache technology, the Power PCA35 microprocessors provided a 4.6x growth.

In September 1998, the 12-way AS/400 was delivered using the Power PCA50
microprocessor. Known as code name Northstar, the Power PCA50 microprocessors nearly
doubled the high end capacity. This set of processors provided the fourth generation since
the AS/400s inception in 1988 with 64-bit AS/400 Power PCs microprocessors.

This growth and implementation of new technology is possible because of the AS/400 TIMI
layer (Technology Independent Machine Interface). TIMI allows the AS/400 to incorporate
significant new hardware technology more quickly and transparently than any other vendor or
platform.

The following figure depicts this change of hardware processor technology and previews
what is planned in future generations. More details can be found in “Logical Partitioning,
Divide and Conquer”, by IBM Chief Engineer Frank G. Soltis, in the January 1999 edition
(#224) of News400.
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AS/400 System Concepts and Architecture

Why are System Concepts and Architecture important to a business person?

Business leaders do not start by choosing a computer system. They start by choosing an
application that fits their business needs. The AS/400 has tens of thousands of good
business applications worldwide. Because of that, very often the computer system is
considered first.

Why should the AS/400 architecture matter to a business person? This section helps you
understand why.

If you compared the identical application running on an AS/400 to a non-AS/400 system, you
would continue to choose AS/400. Why? Because, although the two systems can appear to
be equivalent today, the accelerating rate of change of both hardware and software
technologies necessitates that the system you select has been designed with the future in
mind. The AS/400 accommodates inevitable, rapid, and dramatic technology changes with
minimum relative effort. Ask any system manufacturer: What is there about your system that
is future-oriented? and What has your record been in the past few years, as technologies
have changed? We believe the IBM AS/400 system will be the number one choice.

Paradoxically, the characteristic of the most advanced design and technology is that you do
not notice it ... you are not meant to do so. It accommodates rapidly-changing hardware and
software technologies in stride—permitting you to fully exploit the latest technologies.

System Concepts

The AS/400 system is designed and built as a total system, fully integrating all the hardware
and software components that a business demands. As a general-purpose business and
network system, it is optimized for the required environment with these unique benefits:

« Its architecture, the AS/400 Advanced Application Architecture (discussed in the next
section), is a brilliant, technology-neutral architecture, enabling businesses to readily
exploit the latest hardware and software technologies without causing disruption to
existing application software.

« The single purpose pervading each aspect of the AS/400 system's architecture is to
empower a business with the most advanced technology available, without
encumbering it with the complexities that such technologies inevitably contain. In other
words, the AS/400 system allows you to rapidly deploy advanced business
applications and facilitates your business growth.

« Customers typically decide on required application software first, then select an
environment in which to run it. The AS/400 system has tens of thousands of business
applications worldwide of which thousands are client/server applications. These
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applications are written by our thousands of Business Partners across the globe. In
addition, the AS/400 provides an excellent platform for Windows NT and Lotus Domino
applications. AS/400 has national language support for over 50 languages, and is
available in 140 countries. Support across the world is provided by an impressive
network of global partners.

A concise and expanded explanation of the AS/400 system architecture is contained in a
renowned book Inside the AS/400 (ISBN: 1-882419-66-9), written by the AS/400's Chief
Architect, Dr. Frank G. Soltis.

AS/400 Advanced Application Architecture

Technology-Independent Machine Interface

The AS/400 system is atypical in that it is defined by software, not by hardware. In other
words, when a program presents instructions to the machine interface for execution, it
“thinks” that the interface is the AS/400 hardware. But it is not! The instructions, presented to
that interface, have to pass through a layer of microcode before they can be understood by
the hardware itself. This design insulates application programs and their users from changing
hardware characteristics through this comprehensive layer of microcode. When a different
hardware technology is deployed, IBM rewrites sections of the microcode to absorb the
fluctuations in hardware characteristics. As a result, the interface presented to the customer
remains the same.

Program

SLIC

64-bit RISC
Hardware

This interface is known as the Technology-Independent Machine Interface (or TIMI). The
microcode layer is known as the System Licensed Internal Code (or SLIC). The brilliance of
this design was dramatically illustrated when the AS/400 changed its processor technology
from CISC (Complex Instruction Set Computing) processors to 64-bit RISC (Reduced
Instruction Set Computing) processors in 1995. With any other system, the move from CISC
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to RISC would involve recompiling (and possibly some rewriting) of programs. Even then, the
programs would run in 32-bit mode on the newer 64-bit hardware. This is not so with the
AS/400, because of TIMI. Customers were able to save programs off their CISC AS/400s,
restore them on their new RISC AS/400s, and the programs would run. Not only did they run,
but they were fully 64-bit programs.

As soon as they made this transition, customers had 64-bit application programs that ran on
a 64-bit operating system containing a 64-bit relational database that fully exploited the 64-bit
RISC hardware.

TIMI and SLIC have just taken 64-bit RISC processor technology in their stride. These same
architectural features will be exploited to fully accommodate post-RISC technologies, which
may have 96-bit or 128-bit processors.

Many of the frequently-executed routines that, on an ordinary system reside in the operating
system, have been moved to the SLIC. Because the SLIC is closer to the silicon, routines
placed there run faster than routines placed “higher” in the machine. There is an important
performance gain. Examples of some basic supervisory. Therefore, resource management
functions that are in SLIC are validity and authorization checks.

Operating System 0S/400

One of the single most dramatic things about the AS/400 system is that its operating system,
0S/400, is a single entity. This section describes the meaning of this concept.

Once you buy an AS/400 system, you do not have to continue shopping for system software
components before it is ready to run your business. All of those software components, for
relational database, comprehensive security, communications with a broad range of diverse
systems, including Internet capabilities, and many more, are already there.

They are all fully integrated into OS/400 (AS/400 operating system). By “fully integrated”, we
mean fully tested, too. All those components, prerequisites for running business applications
in the 1990s, work together and are fully tested together, so that OS/400 operates as a single
entity.

An ordinary machine does not have this approach to its operating system design. An ordinary
operating system, which does the basic system housekeeping, needs to have a range of
software products added to it before the environment is ready to support modern business
applications. Examples of this are: software for the relational database, support for various
communications environments, software for security, support for an interactive environment,
for multimedia, for availability, and recover ability, and so on. On an ordinary machine, these
software modules are provided by third parties. A customer has to make sure someone has
integrated all these modules and performed the tests necessary to make sure that they all
function together. When one of the software components has a new release, a customer
needs to make sure that component is replaced, plus any other software modules that it



depends on. The modules need to be at compatible release levels. Also, should a software
malfunction occur, how do you establish precisely which modules are causing it? Can you be
certain that multiple third-party software vendors will agree with your diagnosis when you
blame their software?

There are none of these problems with the 0S/400. To achieve the functionality that is
standard in OS/400, a customer would integrate typically between 10 and 25 different
modules of software. OS/400 is installed with all these capabilities as standard. When
software is updated, a new release of OS/400 is made available. Customers do not have to
install individual system software components, nor do they have to check that new releases
can co-exist.

More detail on OS/400 is provided in “Operating System/400, 5769-SS1” on page 299.

Hierarchy of Microprocessors
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The simplified figure on the previous page shows that, as well as its main system processor,
AS/400 has a range of other processors, each dedicated to a particular 1/0O (Input/Output)
device type. A single large AS/400 configuration can have well over 200 processors.
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The main system processor (which itself can be comprised of 12 separate processors) may
encounter a request for data to be read from or written to any I/O device. That request for
data is delegated to the particular microprocessor dedicated to that 1/O device. Meanwhile,
the main system processor continues executing another application program. Nanoseconds
(10'9 second) is the unit of time used to measure main storage access times. I/O operations
are measured in milliseconds (10'3 second).

This design provides the AS/400 system with its outstanding performance in the commercial,
transaction-based, environment. The AS/400 system is designed for business computing,
and one of the main characteristics of that environment is that it is I/O-intensive, rather than
compute-intensive.

In addition to the benefit of outstanding performance in the business environment, this design
gives the AS/400 system an elegant method of integrating diverse environments into a single,
harmonious customer solution. The microprocessors that look after a particular I/O device
are accommodated on 1/O cards that fit into slots on the AS/400 system bus. One of these
cards may be the Integrated Netfinity Server (see “#2866 PCI Integrated Netfinity Server” on
page 83 for more information). This is a PC on a card, which enables the AS/400 system to
run, Windows NT server, for example. The AS/400 Internet firewall capability also exploits the
Integrated Netfinity Server (see “IBM Firewall for AS/400 V4R4, 5769-FW1” on page 369).

Single-Level Storage

Just as application programs on an AS/400 are unaware of underlying hardware
characteristics because of the TIMI. See “Technology-Independent Machine Interface” on
page 8. They are also unaware of the characteristics of any storage devices on the AS/400,
because of single-level storage.

As with TIMI, the concept of single-level storage means that the knowledge of the underlying
characteristics of hardware devices (in this case, the hardware storage devices—main
storage and disk storage) reside in the SLIC. All of the storage is automatically managed by
the system. Programs work with objects (see next section), and objects are accessed by
name, never by address. No user intervention is ever needed to take full advantage of any
storage technologies.

The AS/400 system address size is vast. The AS/400 system can address the number of
bytes that 64 bits allows it to address. The value 264 s equal to 18,446,744,073,709,551,616.
Therefore, the AS/400 system can address 18,446,744,073,709,551,616 bytes, or 18.4
quintillion bytes. To put this into more meaningful terms, it is twice the number of millimeters
in a light-year. Light travels approximately 6,000,000,000,000 miles in one year.

Single-level storage enables another extremely important AS/400 benefit—object
persistence. Objects are discussed in the next section of this introduction. Object persistence
means that the object continues to exist in the memory system forever. An ordinary machine
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requires that information be stored in a separate file system if the information is to be shared
orif it is to be retained for a long time. Persistence of objects is extremely important for future
support of object-oriented databases. Objects need to continue to exist even after their
creator goes away. The AS/400 system is uniquely positioned to exploit this characteristic of
object persistence, where ordinary systems use a less-elegant mechanism that requires them
to store their persistent objects in a separate file system, with all the attendant performance
implications.

Logical Partitioning (LPAR)

As the performance of an enterprise class server grows, so does the requirement to divide
that performance to run multiple workloads independently. Partitioning enterprise servers has
become commonplace in the mainframe market since its introduction the mid-1980s.
Typically, separate partitions are used for test releases of applications or to service multiple
business units or companies from a single server.

The AS/400 system implementation is an adaptation of the S/390 logical partitions concept
with flexible and granular allocation of system resources. The AS/400 logical partition
implementation introduces both the flexibility to allocate interactive performance, and high-
speed internal communications between partitions.
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Logical partitions (LPAR) enable multiple independent OS/400 instances or partitions in an
n-way symmetric multiprocessing AS/400e 7xx, 6xx and Sxx. Each partition requires its own
processor(s), memory, disk(s), system console, with a CD-ROM and tape drive that can be
allocated to each LPAR. With LPAR, you can address multiple system requirements in a
single machine to achieve server consolidation, business unit consolidation, mixed
production/test environments, integrated clusters, and more.

All VAR4 systems have a primary partition with all resources initially allocated to it. Creating
and managing secondary partitions is performed from the primary partition. Movement of
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processors, memory, and interactive performance between partitions is achieved with only an
IPL of the affected partitions. Movement of IOP resources is achieved without an IPL.

0S/400 is licensed once for the entire system by its normal processor group, regardless of
the number of partitions. License management across partitions is not supported. OS/400
V4R4 must be installed on each partition. Previous releases are not supported on any logical
partition.

The following Web site is available for installation support and technical guidance. When
planning logical partitions for an AS/400 system, rely on this Web site for information,
direction, and management tips: http: // ww as400. i bm cond | par/

It is important to understand that a failure in the primary partition affects all of the logical
partitions that are created. For example, if the primary partition is powered down, all of the
secondary partitions are also powered down.

Object-Based

An object is a container. Everything the system uses—user and system data structures—is
packaged in one of these containers. The objects are encapsulated, which means that you
cannot see inside. Inseparable from an object is the list of valid ways in which that object can
be used. All objects are structured with a common object header, and a type-dependent
functional portion. Therefore, on the AS/400 system, instructions can only work on what they
are supposed to work. You cannot have data treated as executable code (so that the
processor tries, for example, to execute someone's shoe-size), or executable code treated as
data, (by having something written into the middle of it). Certain instructions apply to all
objects, while other instructions work only on specific types of objects. It is not possible to
misuse an object, unlike the situation that exists other systems without an object-based
approach.

There are two important consequences of an object-based design. The first is that a system
built around an object model supports machine independence. This means that technology
changes can be made in the environment without affecting application programs. The second
consequence is that an object-based design delivers a high level of system integrity.

Summary

The AS/400e has the most brilliant architecture found on any business computing system.
There are many examples of where the AS/400's architecture has delivered on its promise of
making the most advanced technology readily and continuously available to its customers.
For example, the AS/400 has enabled its customers to:
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< Give Internet access to existing AS/400 applications. Through a product, known as
HTML Gateway, that resides within AS/400's operating system, Internet users can
access and run AS/400 applications

* Integrate diverse environments (such as Microsoft Windows NT, firewall, and Lotus
Notes/Domino) into AS/400. All customer solutions require a range of hardware and
software products from a variety of vendors. The AS/400, through integrating these
mixed environments, simplifies the task of managing them.

* Move from CISC processor technology to RISC processor technology without needing
to recompile programs. Programs are saved off the CISC systems, restored on the
RISC systems, and run as fully 64-bit applications. On ordinary machines, recompiling
is necessary (sometimes some rewriting), and the resulting programs do not fully
exploit the 64-bit hardware.

The future-oriented architecture of the AS/400 system has enabled us to take
rapidly-changing hardware and software technologies in our stride. This same, flexible
architecture will continue to serve us well in enabling our customers to continue to deploy the
very latest technologies while causing the minimum possible disruption to their work.
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Workload and Performance

Workload and performance are critical considerations in selecting an AS/400 system. This
section discusses some of the tools and factors to take into account. Detailed performance
information can be found in the Performance Capabilities manual, which can be found on the
Web at: http://publib. boul der. i bm coni pubs; / ht m / as400/ onl i ne/ chgf rm ht m

For sizing recommendations, consult with your IBM marketing representative and service
provider.

Commercial Processing Workload

When the AS/400 was announced in 1988, the Relative Performance Rating (RPR) or
Relative System Performance (RSP) of different models was measured using a RAMP-C
workload. This workload is representative of general commercial processing. RPR figures for
AS/400 models have been expressed relative to a B10, which was the initial entry model for
the AS/400 range in 1998 and had a RPR rating of 1.0.

The AS/400 product line continues to grow in power with the PowerPC RISC processors and
12-way processors. With the increased processing power and more applications using vital
technologies such as Web serving, client/server, object-oriented, and multimedia, the point
was reached when RAMP-C was no longer a valid means measuring relative performance.
Therefore, in the second half of 1996, RAMP-C was replaced by a workload called
Commercial Processing Workload (CPW).

CPW contains a number of advantages over RAMP-C for measuring the AS/400 system,
such as:

 Inclusion of a batch component

* Increased numbers of transaction types

e Support for journaling and commitment control
* Increased path lengths

« More complex file and terminal 1/0

These enhancements mean that CPW exercises hardware and software paths that more
closely match the paths exercised by our customers' current AS/400 installations.

CPW values have been calculated for all previous AS/400 models. The summary table for
most of the models, shown in “Summary of All Earlier AS/400 Models” on page 461, includes
the CPW figures as well as RAMP-C figures. The summary tables for the PowerPC-based
models 150, 170, 720, 730, 740, and SB1, shown in “Table 1: Summary of the AS/400e
server 150" on page 54 through “Table 6: Summary of the AS/400e server SB1” on page 64,
show CPW figures for all the processors. For processors announced since August 1997, only
CPW values are issued. No further RAMP-C figures will be provided.
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Throughout this document both RAMP-C and CPW performance figures are described as
Relative System Performance (RSP). This is done to ensure consistency and to identify what
is being referred to. RAMP-C or CPW is used to identify to which RSP the figures apply.

CPW figures are not based relative to a single model as was the case with RAMP-C, for
which the 9404 Model B10 had a value of 1.0. CPW values give a relative performance rating
of all AS/400 processors.

CPW can be used as a quick means of comparing performance. However, a more detailed
analysis should always be done using BEST/1 for OS/400, because the performance users
see from their AS/400 depends on many factors. Some of these factors include: the type and
number of disk devices, the number of workstation controllers, the amount of memory, the
system model and processor, the application being run, and other factors.

More detailed performance information may be found in the AS/400 Performance Capabilities
Reference - Version 4, Release 4, SC41-0607. This document is available on the Web at:
http://publib. boul der.i bm coni pubs/ ht m / as400/ onl i ne/ chgf rm ht m

IBM Workload Estimator for AS/400

The IBM Workload Estimator for AS/400 is a Web-based estimation tool that automates the
manual calculations previously required from paper sizers. The Estimator tool allows the user
the option of entering data for multiple workloads from which a machine recommendation is
made that best fits overall system needs.

The Workload Estimator can be found on the Web at:
htt p: // waw as400ser vi ce. i bm coni est i nat or/

AS/400e servers 720, 730, and 740 Performance

AS/400e servers 720, 730, and 740 can be configured to meet a wide range of performance
requirements. Whether the system is running mostly back-office applications, newer
e-business applications, or a mixture of both, the performance can be customized on the new
7xx servers to match business needs. Each model includes a base processor and interactive
performance feature. Optional processor and interactive performance features can be
selected to balance the server's performance for a given workload. Increasing performance
on installed servers can be done simply and with little disruption.

Unlike their predecessors, the AS/400e servers 720, 730, and 740 now offer two CPW ratings
to allow performance to be customized for a given workload:

* Processor CPW represents maximum relative performance for a processor feature
running commercial processing workloads. This value can be used to compare relative
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performance between various processor features. Processor CPW was known as
Client/Server CPW in prior releases.

 Interactive CPW represents the relative performance available to perform interactive
workloads. The amount of Interactive CPW consumed reduces the available
Processor CPW by the same amount. Interactive CPW for a specific processor is
changed through the installation of optional Interactive Features in Models 720, 730,
or 740.

The interaction of the Processor CPW and Interactive CPW is illustrated by the following
figure.
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This chart shows the CPW available for server workloads as the interactive workload
increases. On the left side of the chart, the scale runs from 0 to 100%, which represents the
amount of Processor CPW available for server workloads (non 5250-type workload). On the
right-hand side of the chart, a similar scale reflects the amount of Interactive CPW being
used by Interactive workloads (5250 based). Each of the dotted lines dissecting the rectangle
represents various levels of Interactive CPW that can be purchased when ordering an
Interactive Feature for 7xx servers (interactive features are not available on the 170).

At any point in time, the amount of CPW used to perform interactive workloads reduces the
CPW available for server workloads by an equal and proportionate amount.

For example, for a system with a processor CPW of 810 and an interactive feature CPW of
240, it is possible to use up to 240 CPW for interactive workload and still have 570 CPW
available for the non-interactive workload. If on the other hand, none of the AS/400 is being
used for Interactive workloads, all of the Processor CPW is available to perform server
workloads. No tuning or management is required.

For best performance, all critical system resources should be kept in balance by proper
configuration.
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AS/400e Dedicated Server for Domino Positioning

AS/400 capabilities to support Lotus Domino are firmly established since the announcement
of Lotus Domino for AS/400 in January 1998. The AS/400 system'’s reliability, robust
subsystem architecture, and ease of operations provide a sound base to develop and deploy
Domino solutions.

Existing AS/400 customers extend their traditional applications and data by adding Lotus
Domino solutions to their existing AS/400e servers, as part of upgrades, and as stand-alone
servers for e-mail, groupware applications, and Web sites. Domino customers have used
Domino partitioning on AS/400e servers to consolidate several Domino workloads onto one
server with a simple, single footprint to deliver e-mail and applications. Growth is available
within the model. Server consolidation offers vertical growth within the processor.

New customers employ the rich Web development and serving functions of Domino. When
they combine these functions with the rock-solid reliability and scalability of AS/400e servers,
they achieve highly effective Web sites with intranet, extranet, and Internet capabilities.

With the availability of dedicated servers for Domino, customers may choose to deploy
Domino solutions on separate servers from other business applications for several reasons:

« Messaging and e-business servers have become mission-critical assets to companies
and have reliability, maintenance, and availability requirements that differ from other
production systems.

< Many organizations employ specialized staff and servers to deliver messaging and
groupware to their businesses separate from those that support their line-of-business
applications.

e Some organizations have remote environments, which require onsite groupware
servers to provide key applications and e-mail to their users.

Customers requested AS/400e servers capable of supporting Domino mail and applications
on a single server that aggressively competes with Domino supported on multiple Intel-based
servers. The AS/400e Dedicated Server for Domino delivers improved price/performance for
Domino workload support when compared to 9406 170 models with standard processor
features. The AS/400e Dedicated Server for Domino positions the AS/400 to compete
strongly for Domino placements. Because the AS/400e Dedicated Server for Domino is
based on the AS/400e server 170, it is fully configurable with all of the same expandability
currently available on the AS/400e server 170.

Consider AS/400e Dedicated Server for Domino for:

* New Domino customers considering Lotus Domino solutions and desiring a
manageable, reliable, and scalable server to support them.
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« Existing Domino customers interested in reliable and manageable Domino servers to
support mission-critical Domino applications.

e Customers with multiple Domino servers (for e-mail, Domino applications, Web
serving, or a combination), on segregated Intel servers, who wish to consolidate
several servers to a single AS/400 by employing the partitioning function of the Lotus
Domino Enterprise Server license.

» AS/400 customers deploying stand-alone servers for Domino groupware applications
and messaging with existing AS/400 operations and skills.

« AS/400 customers deploying stand-alone intranet, extranet, or Internet servers using
Lotus Domino.

* New or existing Domino customers interested in deploying reliable servers supporting
Domino in remote locations where no administration staff is available.

For customers who want to integrate Domino on the same server with existing AS/400
workloads, other AS/400e server 170 with standard processor features or AS/400e 7xx
servers are the best choice. Customers who need to support large Domino mail and
application database environments should consider the AS/400e 7xx servers, which provide
greater maximum disk and I/O capacity.

Three new processor features for the AS/400e server 170 exploit AS/400 computing
capability for Lotus Domino workloads:

e #2407 Dedicated Domino Processor — An entry solution scalable mail server or mail
or application server.

» #2408 Dedicated Domino Processor — More scalability for mail and robust
applications.

* #2409 Dedicated Domino Processor (2-way) — The highest level of scalability.
Growth beyond the #2409 capacity would require additional servers.

« Upgradability — Processor feature conversions are supported within the AS/400e
Dedicated Server for Domino.

* Releases Supported — Support is offered only for Lotus Domino release 5.01 or
later. The AS/400e Dedicated Server for Domino does not support Domino 4.6 or
earlier.

The AS/400e Dedicated Server for Domino is priced to be most competitive in the following
situations:

« Versus multiple single-function Intel Domino servers

« When reliability, manageability, and availability are a critical requirement in new
opportunities
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« When reliability, manageability, and availability requirements are not being met in
current Domino implementations

In regard to performance limitations, the Dedicated Domino processors are tuned specifically
for Lotus Domino workloads. They provide support for a complement of non-Domino
workloads (for example, systems administration and tasks in support of Domino applications)
on a minimal basis. A further explanation is provided here:

* Lotus Domino workloads — Defined as out-of-the-box functions such as:
— E-maill
— Calendars and scheduling
— Web serving

— Standard Lotus Domino template applications (for example, discussion database,
workflow, and so on) and custom developed applications written with Domino
Designer that perform no external program calls, relational database access, or Java
integration.

« Non-Domino workloads — For customers planning significant use of non-Domino
workloads, the AS/400e Dedicated server for Domino should not be proposed.
AS/400e server 170 with standard processor features or AS/400e 7xx servers should
be considered.

— Client/server processing (processor CPW) is restricted to a maximum or 10 to 15% of
the CPU.

— Interactive processing (interactive CPW) is not supported beyond reasonable system
administration capabilities.

— Domino applications using application integration functions (for example, DB2
Universal Database access, external program calls, and Java) are considered
non-Domino workloads.
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-e+— Domino resources
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This above figure shows the relationships of the various workloads on the Dedicated Domino
Processors. Domino can take any available CPU capacity (even below the line). CPW
workload can never rise above the line and excessive attempts to use CPW resources do not
significantly affect Domino performance. If CPW exceeds its limit, the system will not redirect
Domino resources to non-Domino (CPW) work and the non-Domino performance degradation
can be dramatic.

For some Domino solution scenarios, you need to work closely with an IBM, Lotus, or IBM
Business Partner representative to determine whether AS/400e server 170 with standard
processor features or 7xx servers or the new AS/400e Dedicated Server for Domino is most
appropriate for the proposed environment. In particular, Domino applications that require
some degree of integration with DB2 Universal Database for AS/400 data or use some
external program calls (for example, RPG programs or Java) require careful evaluation.

The resources of AS/400e Dedicated Server for Domino are focused primarily on the Domino
workloads (see the following figure). Their ability to deliver superior Domino
price/performance depends on running a workload very close to “pure Domino”. A small
percentage of the overall processor capacity (10 to 15%) can be used for non-Domino work,
such as routine system administration tasks and non-Domino programs invoked by the
Domino application.

v Domino maill DB2 database ©® AS/400 line of

v Domino integration on business (LOB)
applications same server applications on

v Mixed Domino DB2 database Same server
workload integration on ® Large user

v Domino Web another server community
serving

In evaluating Domino applications that access non-Domino functions, such as DB2/400
integration or program calls, ensure that the non-Domino functions represent a low
percentage of the overall AS/400 utilization. Once non-Domino work reaches a maximum
CPU capability on the AS/400e Dedicated Server for Domino, no additional processing power
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will be available for non-Domino workloads. If the proposed Domino application employs any
significant DB2 UDB or program integration, a standard AS/400e server model is a better
choice.
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AS/400 Advanced Technology

With the announcement of V4R2 and the additional functions provided by V4R3 and V4R4,
the AS/400 offers important new capabilities in key areas such as Java, Web serving, Lotus
Domino, integration with Windows NT, managed availability, database, and business
intelligence solutions. The AS/400 also continues to be a strong performer in growing areas
such as data warehousing and the Internet. To gain an appreciation of these technologies on
the AS/400 and of the particular strength of AS/400 in delivering them, this chapter provides
a summary of each of the application segments mentioned above.

Java

Java is a key application development environment for the AS/400. As Java technology
evolves from Sun, the AS/400 system takes advantage of the new functions and features of
this environment.

There is an exciting future for Java on the AS/400. The AS/400 Developer Kit for Java
supports Sun's Java 2. With the concurrent Java support shipped as part of the V4R4 AS/400
Developer Kit for Java, you can install Java 2 on systems where JDK 1.1.6 or 1.17 are
already installed. A Java Virtual Machine, which resides below the Technology Independent
Machine Interface (TIMI), enables fast interpretation and execution of Java code on the
AS/400. In addition, a type of static compiler is available called a class transformer, which
generates RISC machine code from Java byte codes. This Java transformer enables the
direct execution of Java on the AS/400 without the overhead of interpretation.

High-performance Garbage Collection is provided by OS/400 to improve the performance
and the scalability of Java. An advanced Garbage Collection algorithm allows Java to scale
to the large numbers of objects expected when running enterprise applications on the server.
Over time, Java will become even more integrated with, and tuned for, 0S/400 to meet the
requirements of performance and scalability on the server without compromising the
cross-platform portability of the rich language.

Other technology included in the AS/400 Developer Kit for Java allows GUI applications to
run on the AS/400 system without modification. This support is called Remote AWT (Abstract
Windowing Toolkit). It intercepts GUI requests coming from a Java program and re-routes the
requests to an attached workstation running its own Java Virtual Machine (JVM). The
workstation then interprets and displays the java.awt graphical components. This allows
server programs that have graphical interfaces for configuration or tuning to run on the
AS/400 without modification.

The OS/400 unique single-level-store architecture is also exploited to give Java objects on
the AS/400 an advantage not available on any other platform. Java objects on the AS/400
system can be full-fledged system objects allowing them to be persistent, shared, secure,
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backed up, and restored. This allows the AS/400 to offer persistent Java objects with
performance and support that is unparalleled in the industry. The AS/400 single-level-store
technology permits Java objects to be stored in their object form without the performance and
maintenance overhead of two-level-store operating systems.

Java Deployment Tools provided in VAR4 are aimed at simplifying the deployment,
management and tuning of Java applications on AS/400. IBM has tested InstallShield's Java
Edition product. InstallShield allows Java application developers to create packages that will
install natively on the AS/400. It is the common method used to package and install
applications on other platforms, such as Windows NT. InstallShield on AS/400 makes it
easier to port applications to AS/400 that are currently targeted for other platforms. A number
of Qshell enhancements and utilities are provided to support zip or unzip of Java packages.
To aid in performance analysis and tuning of Java applications on AS/400, support is
provided to convert data collected by Performance Explorer into standard formats used by
popular Java performance analysis tools such as Javation and Hyperprof.

The AS/400 Toolbox for Java is available. Java applets and applications that access AS/400
programs and data from client workstations (or a Java-enabled server) can be written using
the AS/400 Toolbox for Java. Java classes on the client can be used to access existing
AS/400 applications and data using low-level APIs. The classes provide easy entry into Java
development while leveraging what already exists on the AS/400 today. A socket is used to
connect to OS/400 servers that provide access to AS/400 resources including:

* Remote commands

 Distributed program calls

« Data queues

« Data areas

e System values

* Integrated file system data (extended in V4R4)
e Print

* Record-level access

« Database access using a JDBC on the client
» User spaces

 Digital certificates

» Jobs

* Message queues

* Message files

e Users

* Object authority

¢ System status

The AS/400 Toolbox for Java provides a set of GUI classes as well. These classes use the
access classes discussed earlier to retrieve data for the user. The classes use Java's Swing
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1.0.03 framework. When invoked, graphical APIs can display AS/400 data in the following
formats:

« Alist panel presents a list of AS/400 resources and allows selections of one or more
resources.

« A details pane presents a list of AS/400 resources in a table where each row displays
various details about a single resource. The table allows the selection of one or more
resources.

« Atree pane presents a tree hierarchy of AS/400 resources and allows the selection of
one or more resources.

* An explorer pane combines a tree pane and details pane so that the resource selected
in the tree is presented in the details pane.

The following AS/400 resources are available through the graphical APIs:

« Database data using the JDBC driver

- Database data using the record-level database access classes
* AS/400 command call

* AS/400 program call

* AS/400 data queues

» Files in the AS/400 integrated file system
» AS/400 print resources

« Active jobs on the AS/400

« Spooled File Viewer

« AS/400 messages and message queues
e AS/400 users and groups

e System values

« Object authority

The classes are written entirely in Java and can be run on any platform that supports JDK 1.1
or later. The AS/400 Toolbox for Java can be used on a client to access AS/400s running
0S/400 V3R2, V3R7, or VAR1 and later. The ability to run Java applications on the AS/400
requires OS/400 V4R2 or later. The Toolbox requires Java Virtual Machine (JVM) 1.1.6 or
later.

With V4R4, the AS/400 Toolbox for Java is enhanced to support the Java Database
Connection (JDBC) 2.0 specification. Support is also added for the Secure Sockets Layer
(SSL) specification so that data between the workstation and the AS/400 can be encrypted
and the server can be authenticated.

The AS/400 Toolbox for Java in V4R4 also includes an improved application development
environment through the introduction of a new set of tools for building graphical panels.
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These tools offer the following advantages:

A User Interface Framework has been defined that automatically handles the
exchange of data.

Developers use data beans that are bound to panel components using tags defined by
the Panel Definition Markup Language (PDML)

The framework can also provide a platform and technology independent
representation of graphical panels based on the Extensible Markup Language (XML).
A pure Java framework for interpreting the XML and constructing user interface panels
based on Java Foundation Classes (JFC) is also provided.

A resource script converter is provided that converts Windows dialogs to equivalent
Java panels defined in XML.

A graphical user interface builder tool is provided to develop Java GUIs. This is a
WYSIWYG GUI editor tool.

The ability to call AS/400 programs is provided through a program call markup
language (PCML) interface that defines the required parameters, structures, and field
relationships.

Summary
Java is the environment of choice for programming in today's network computing

environment. It allows true portability of applications between platforms without modification
or recompilation. It is an open, cross-platform, industry standard that is being supported by all

of the major players in the computer industry today.

The AS/400 system is uniquely positioned to leverage Java as it evolves from its current Web

focus to a full commercial application environment. The strengths of the AS/400 will be

combined with Java's object-oriented, network computing technology to provide solutions for

the new millennium.

The AS/400 Developer Kit for Java makes Java available for application deployment on the
server. It is developed with a focus on scalability to support objects in the enterprise.

The AS/400 Toolbox for Java enables Java clients to access programs, commands, and data

on the AS/400 system today. It provides an easy entry into the Java world by leveraging
applications and data that already exist on the AS/400 system.

Web Serving

The IBM HTTP Server for AS/400 makes participating in the world of the Internet and
intranets easy. This product combines the basic functions of a Web server with expanded
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functionality that allows for greater flexibility in establishing a Web presence. The IBM HTTP
Server performs a variety of functions:

Acts as a repository for Web pages created with HTML
Handles the transfer of documents requested from a browser with HTTP

Supports SSL security protocols for data encryption and server certificate
authorization (HTTPS) when combined with one of the Cryptographic Access Provider
Licensed Programs

Client authentication using SSL Version 3 through the support of digital certificates
Allows Web serving from multiple IP addresses on a single HTTP Server
Provides an application interface with Common Gateway Interface (CGI)

Recognizes and presents different documents based on the Web browser used
through automatic browser detection

Allows control of access and error logs
Provides easy-to-use HTML forms for configuring and administering the server

Allows multiple servers within the same AS/400 to balance workload, content,
production, and test

Allows you to restrict access based on user name and password or the address of the
requester

Support for server APIs that allow the user to extend or customize how the HTTP
Server handles client requests

Integrates AS/400 security into the Web

Socks support and SSL Tunneling to improve performance when a proxy server is
used

Add performance enhancements, so you have the functionality and security that your
business needs

With the introduction of V4R4, the IBM HTTP Server for AS/400 receives several
management and performance enhancements:

SNMP Subagent support, which allows Web server statistics to be forwarded to a
SNMP network manager upon request.

Enhanced log reporting, which provides the ability to define, generate, view, and
maintain reports using a graphical interface based on report templates.

Support of the new standard Extended Log File Format has been included to allow
more data to be saved in the access log files. More control over the data stored in
these files is also provided.
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« Web server error logs will now contain messages in the customer’s language of
choice.

« New APIs are provided that allow third party management tools to query the value of
certain configurations directives, as well as the Web server’s mapping rules for a URL.

V4R4 also provides performance improvements in the AS/400 HTTP Server through the
ability to dynamically cache HTML files in memory so that subsequent requests for the same
file can be handled without the need for a file I/O. Support for multi-thread CGI programs can
also provide improved performance of the HTML server with VARA4.

V4R4 provides support for Lightweight Directory Access Protocol (LDAP) in the HTTP Server
which defines a protocol to access directory services on a network. A new Domino plug-in is
also provided that allows the HTTP Server to access documents stored in Notes.

The AS/400s Web serving capabilities include support for the IBM WebSphere family. There
are several components in the WebSphere family:

e The IBM WebSphere Application Server provides a framework for consistent,
architected linkage between the HTTP requests and business data and logic. IBM
WebSphere Application Server is intended for organizations that want to take
advantage of the productivity, performance advantage, and portability that Java
provides for dynamic Web sites. It includes the following:

— Java runtime support for server-side Java servlets.

— JavaServer Pages (JSP). A relatively new technology that provides a server-side
scripting technique for generating Web pages. Where Java Servlets typically require
the skills of a Java programmer, JavaServer Pages can be created by authors who
have some basic HTML programming skills.

— High-performance connectors to many common back-end databases to reduce the
coding effort required to link dynamic Web pages to real line-of-business data.

— Application services for session and state management.

« The IBM WebSphere Studio, a set of PC-based tools to help developers create
WebSphere applications. The tools currently in the WebSphere Studio are:

— Web Development Workbench — A Web-site project organizer and launch platform.

— Servlet generation wizards — For building Java servlets to access JDBC databases
and JavaBean components.

— VisualAge for Java, Professional Edition V2.0 — IBM's award-winning Java
application development environment for building Java applications, applets, servlets,
and JavaBean components.

— NetObjects Fusion — Allows Web-site developers to design and produce an entire
Web site, including individual pages and all links. It features automated site building,
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automatic link management, remote database access, and design and publishing
capabilities.

— NetObjects BeanBuilder — The visual authoring tool for combining JavaBeans and
Java applets, BeanBuilder allows individuals overseeing the content of online
business processes to create more compelling, highly interactive Web sites with
revolutionary ease-of-use.

— NetObjects ScriptBuilder — Combines a text-based script editor and development
tools for creating and editing HTML, script, and Java Server pages.

« The IBM WebSphere Site Analysis provides Web site administration and analysis tools
that can be used to administer and monitor usage of a Web site. It is a client-only
product that runs on an NT box. AS/400 statistics are downloaded to the NT system.
Nothing runs on the AS/400. The tools included in this package are:

— An administration Site Visualizer

— A report Generator

— A report Builder

— A section/Template Builder

— A content Analyzer, which scans a Web site and identifies duplicates and orphans,
unavailable resources, content with excessive load sizes, and so on

— A usage Analyzer, which looks for hits, requests, visits, paths, referral, agents, etc.,
from the log records

IBM Net.Data allows the creation of interactive Web applications with “macros” to add logic,
variables, program calls, and report writing to HTML. These macros combine the simplicity of
HTML with the dynamic functionality of CGI programs, which makes it easy to add live data to
static Web pages. Live data includes information stored in DB2 for AS/400 (locally or
remotely), databases on other systems, REXX programs, C and C++ programs, programs in
other AS/400 languages (such as CL, RPG, and COBOL), and other sources.

IBM Net.Data is enhanced with V4R4 to only parse macros once and save the results for
subsequent requests for that macro. Programming for Net.Data is made easier with new
trace and logging support that makes it easy to find an error in your macro. New built-in
functions make it a snap to use Net.Data to send e-mail, generate browser cookies, and
manipulate Net.Data tables.

The Web serving capabilities of the AS/400 have also been extended with a powerful, full-text
search engine through the implementation of NetQuestion in OS/400 V4R3. NetQuestion
provides the tools to build a centralized Internet search service. NetQuestion can index both
plain text and text with HTMP markup. It also provides CGI scripts and HTML forms for
searching and administration.
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Some of the functions NetQuestion provides are:

« Boolean queries for phrase and proximity searches as well as front, middle, and end
masking using wildcards

« Precise term searches optimized for Web applications in both Internet and intranet
environments

« High-speed indexing and retrieval where one precise index is built

< An optimized and reduced index to about 35% to 40% of the document

« Sophisticated lexical affinities-based ranking for free-text and hybrid queries
« Advanced relevance ranking

« Detection of misspellings in documents and expanding the search requests
accordingly

The AS/400 Web serving capabilities allow businesses, such as a shop, a service, or a
distributor, to open an electronic storefront on the Web with Net.Commerce for AS/400. With
Net.Commerce, it is possible to build a single store or a mall that contains several stores, or
even multiple malls or stores. In an electronic mall, the site and some of its functions are
shared with other stores while maintaining individual identity and separate data.
Net.Commerce also provides templates to create or customize your store, while incorporating
legacy systems.

Net.Commerce provides an easy-to-use design tool to help create appealing screens or
pages to showcase a store and its products. It is even possible to include special effects such
as three-dimensional graphics, animation, sound, and Java applets.

Net.Commerce also contains task macros and application program interface (API) functions
that manage shopping tasks automatically. Net.Commerce supplies Web pages for a
shopping cart, registration forms, and order forms that can be customized to create a unique
look and feel for each business.

It is also possible to implement simple or complex pricing schedules with ease by assigning
priority values and effective dates. Several product prices for sales and for preferred
shoppers can also be assigned.

With the sophisticated shipping functions of Net.Commerce, a wide variety of carriers and
cost calculations can be defined. Switching shipping carriers or applying a new rate is as
simple as changing a shipping code in the database. The entire inventory is updated.
Shoppers are also allowed to choose different shipping methods and rates for items they
order. The API functions in Net.Commerce can be used to define and apply various tax rates.

Other features of Net.Commerce include the ability to lock the database from unauthorized
tampering and provide a password to only selected individuals.

30  AS/400e System Handbook: February 2000 Update



Shoppers protect their information by using a logon ID and password when they register.
User data, such as credit card information, is protected through Secure Sockets Layer (SSL)
encryption.

Net.Commerce provides an administrator function to build and manage an electronic store or
mall. The Administrator can easily enter store and product information and tailor product
displays to suit merchandising requirements. Changes appear automatically on the Web.

The Net.Commerce administrator contains two data management applications: Site Manager
and Store Manager. It also contains a Web page design tool called Template Designer.

Site Manager creates and manages commercial Web sites.

Store Manager develops and manages an on-line catalog. The Store Manager uses simple
on-line forms to manage such information as shipping options, shopper groups, and
customer numbers. Some of the information kept in the database and available in the
electronic store includes:

* The store or mall name

e The logo location

+ Contact information

* The mission statement

» Policies

» Types of services and products

e The currency used

* Merchandise offered (including descriptions, product number or stock keeping unit,
images, prices, availability dates, dimensions, weight, and so on)

* Product categories

» Shipping options and services

« Shopper groups

« Information about the people who have access to the store's database

The Java-based Template Designer in Net.Commerce is used to design Web pages. It is
possible to create static or dynamic Web pages that display up-to-date data that is linked to a
DB2/400 database. Template Designer's graphic look, drag-and-drop capabilities, and quick
testing functionality help create and test your pages. The design is laid out on a reusable
template. Different templates can be created for different types of pages (for example, one
template for regularly priced products, and another for products on sale). Template Designer
can also be used to create a home page for a store or mall, category pages, product pages,
and unique pages for members of shopper groups.
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With V4R4, Net.Commerce V3 is available on the AS/400. Some of the enhancements in this
version are:

« Security is enhanced to allow a Site Administrator to create, modify, and delete access
groups. Each access group is associated with a store and a site of commands.

« Command Security allows a Site Administrator to enable or disable SSL and
authentication for commands.

< A Store Administrator can now specify store level tax rates to override the tax rates
specified at the mall level by the Site Administrator.

« Product Advisor provides an interactive environment for shoppers by allowing the
merchant to create an “interactive catalog”.

« Tutorials are provided for Product Advisor (hands on experience) and East West Food
Mart (general merchant tutorial using many of the functions of Net.Commerce).

e Support is provided for V1.2 of the IBM Payment Server.
« Samples for one mall and two separate stores are provided.

« Support for the Extended Data Log is provided so the Net.Commerce session ID is
logged together with standard Web server access log information. The merchant can
use the data to later analyze user activities.

« Shoppers and administrators can reset or change their passwords, and administrators
can reset or change the passwords for shoppers.

e Euro support

The merchant API set of the IBM Payment Server V1.2 is supported on the AS/400 with
V4R4. This API set supports various payment models including credit, check, and cash.
Many of the APIs are used for all risk models, while a few APIs are specific to a particular risk
model. The API set lets merchants easily handle different forms of payment. The other
payment products: IBM Consumer Wallet, IBM Payment Gateway, and IBM Payment Registry
are not being targeted for the AS/400 servers at this time.

Lotus Domino

Lotus Domino is the world's leading workflow, messaging, groupware, and Web software.
Lotus Domino enables you to communicate with colleagues, collaborate in teams, and
coordinate strategic business processes on and off the Web.

Powerful, Flexible Communications

Lotus Domino gives you the power you need to communicate within and beyond your
organization. If you need to communicate with suppliers, customers, and partners at other
companies that use different e-mail systems, or reach them using the Internet, Lotus Domino

32  AS/400e System Handbook: February 2000 Update



makes it easy. Mobile Notes users can take their desktop along with them, transforming
airports, hotels, and cars into work spaces complete with up-to-the-minute information. The
Lotus Domino family also includes sophisticated client server e-mail, based on the market
leading cc:Mail user interface. Lotus Domino applications can be accessed from any Web
browser, that extends the openness and flexibility of your network.

World-Class Collaboration and Coordination

Lotus Domino goes beyond traditional e-mail and groupware. With Lotus Domino, you can
collaborate with team members using a local area network, wide area network, or the
Internet. With the unique ability of Lotus Domino to integrate structured and unstructured
information into coherent databases, you can organize and coordinate the most complex
business processes.

Rapid Application Development

Lotus Domino allows you to create custom business applications that coordinate everyday
business processes from start to finish to achieve results such as improved customer service,
improved sales force productivity, and faster time-to-market for products. Lotus Domino
customers consistently find significant payback on their Lotus Notes investment, whether
they enable their Lotus Domino applications for the Web. According to an independent study,
entitled Lotus Notes Agent of Change: The Financial Impact of Lotus Notes on Business,
conducted by IDC, Lotus Notes users achieve an average of 179% annual return on their
investment.

Portability and Interoperability

Lotus Domino is a server product that runs on a variety of platforms and provided
easy-to-manage interoperability in a heterogeneous network. With the sophisticated
replication capability of Domino, applications are easily distributed to multiple Domino
servers in your enterprise, and just as easily deployed to end users. Replication also
simplifies the job of deploying application changes. Lotus Domino applications are also
available to any Notes client (such as Windows 95, Windows 3.1, OS/2, Windows NT, and
Macintosh). Lotus Domino version 4.5 and later releases are fully Internet-ready. You can
access Lotus Domino server functions from either a Lotus Notes client on your workstation or
a browser (including a browser on a Network Station).

Domino for AS/400

Domino for AS/400 is the Lotus Domino server product running on a 64-bit AS/400 RISC
processor. It requires OS/400 V4R2 or later. Domino for AS/400 provides all the functionality
of the Lotus Domino server that runs on other platforms and more.

Domino for AS/400 is an application that is packaged, distributed, and supported by Lotus
Development Corporation. You may purchase Domino for AS/400 from a Lotus distributor,
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just like you buy the Domino server product for any other platform. Beginning in August 20,
1999, you may also purchase the Lotus Domino Enterprise Server for AS/400 (5769-LNT) as
a licensed program from IBM. At the same time the Lotus Enterprise Integrator (5769-LNP),
which was formerly called NotesPump, was also made available as a licensed program for
purchase from IBM. The AS/400 system continues to be purchased through IBM's AS/400
channels.

With V4R4, the OV/400 Migration to Domino for AS/400 licensed program allows the
migration of users, groups, mail, calendars, and folders to Domino from OV/400. The Lotus
Calendar Connector for OfficeVision (LCCOV) allows free-time search and the distribution of
meeting notices between Domino and OfficeVision/400.

Unmatched Scalability

Within a single architecture, AS/400 spans a vast performance spectrum. The smallest
Domino for AS/400 server may have less than a dozen users. The largest AS/400 system is
capable of accommodating more than 10,000 mail users on a single footprint.

— Note

In a simple mail workload, each active user performs the following operations over a
15-minute period of time:

* Reads five documents

e Updates two documents

» Deletes two documents

« Views one document and scrolls through it
« Opens and closes one database

* Opens and closes one view

In addition, each user sends a mail message to an average of three people no more
frequently than every 90 minutes. The 10,000 users result is based on informal tests.
Actual customer results may vary.

The breakthrough price performance of the AS/400e servers and OS/400 V4R2 or later
means that AS/400 configurations can support this broad range of Lotus Domino users in a
cost effective manner.

World-Class Reliability and Availability

With more than 700,000 systems shipped worldwide, the AS/400 system has earned a
reputation as a reliable, undemanding workhorse. AS/400 users expect their system to be
consistently available, night and day, and the AS/400 system does not disappoint. Domino for
AS/400 takes advantage of the reliability and availability features of the AS/400 system, such
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as RAID5, mirrored disk units, and integrated backup capability. Each Lotus Domino server
runs as an OS/400 application in its own subsystem. The unique architecture of 0S/400
makes it safe to run your Lotus Domino server and your mission-critical business applications
on the same AS/400 system.

Powerful Integration

Domino for AS/400 includes integration between Lotus Domino databases and DB2/400
databases. Both real-time and scheduled integration of databases is available to meet a
variety of application needs.

Automatic synchronization between the Domino Public Address Book and the AS/400
System Distribution Directory provides a powerful, integrated mail server for organizations
with multiple e-mail products, including OfficeVision/400, POP3, JustMail, and Internet mail.

The Lotus Enterprise Integrator option to synchronize authorizations between DB2/400
databases and Domino databases is a platform exclusive.

Proven Security

Integrated, flexible security is a long-standing strength of both Domino and AS/400. Recently,
the AS/400 system 's reputation for security has been enhanced with the introduction of
Firewall for AS/400, which runs on an AS/400 Integrated PC Server. When you consider
connecting to the Internet, Domino for AS/400 and the Firewall for AS/400 combine function,
reliability, and value.

AS/400 Integration with Windows NT Server

Consolidating Servers Inside an AS/400 System
Currently, most companies deploy PC servers by function or service, with each server
dedicated and tuned to an individual application such as file, print, or Web serving.

Consolidating multiple Windows NT Servers inside an AS/400e server keeps each of your
Intel-based servers separate, but houses and manages them together in a single system.

Advantages of Server Consolidation on the AS/400 System
Server consolidation on the AS/400 system allows you to:

« Consolidate PC server hardware and operations so you can run up to 16 Windows NT
servers in a single AS/400 system.

* Increase business recovery protection with high-speed backup of the combined
AS/400e server and Windows NT systems.
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« Improve server uptime and error recovery using highly reliable AS/400 disk drives with
RAID-5 and mirroring options. You can use a spare Integrated Netfinity Server to
replace a failed server without reloading NT.

« Maximize I/O investments by balancing AS/400e server and NT disk resources from a
single pool. Switch user data disks between servers. Share the AS/400 tape and
CD-ROM drives.

AS/400 Integration with Windows NT Server

AS/400 Integration with Windows NT Server is a nonchargeable feature of 0S/400. This
feature provides the device drivers to enable Windows NT Server to run on the AS/400
Integrated Netfinity Server and to share AS/400 disk, tape, and CD-ROM drives. It also
provides a variety of utilities, including integrated user administration.

Windows NT Server Requirements

The AS/400 Integrated Netfinity Server is certified to run Microsoft Windows NT Server 4.0. A
standard CD-ROM licensed copy should be purchased separately (with the required client
licenses) from any Microsoft reseller.

AS/400 Integrated Netfinity Server

The AS/400 Integrated Netfinity Server combines the power of an Intel Pentium Il processor
with the high reliability and availability of AS/400e servers.

The AS/400 Integrated Netfinity Server is available on all AS/400 64-bit RISC models in
either PCI bus or SPD bus versions. Integrated Netfinity Servers are considered features of
the AS/400 system and are covered by the AS/400 system warranty and maintenance
contract. A standard PC display, keyboard, and mouse must be attached to the AS/400
Integrated Netfinity Server.

Extended Adaptive Cache

Extended Adaptive Cache is an advanced read cache technology that improves both the 1/0
subsystem and system response times by reducing the number of physical I/O requests that
are read from disk. Extended Adaptive Cache operates at the disk subsystem controller level,
and does not affect the AS/400 system processor. The management of the cache is
performed automatically within the I/O adapter, and is designed to cache data by using a
predictive algorithm. The algorithm considers how recently and how frequently the host has
accessed a predetermined range of data.

The design of Extended Adaptive Cache is based on specific data management strategies of
the AS/400 system. Whether the disks are device parity protected, mirrored, or unprotected,
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the data stored on the disks has a tendency to occur in bands. This means that there are
physically contiguous areas of disk storage that fall under one of the following categories:

« Areas where the data is actively read

» Areas of data that are both actively read from and written to
» Areas that are frequently written to

» Areas of storage that are not frequently accessed

This “banding” of data is accounted for in the Extended Adaptive Cache design. The goal is
to cache bands characterized as read or write and read-only. A band that is characterized as
write-only, while cached in the storage subsystem write cache, remains largely unaffected by

Extended Adaptive Cache. Extended Adaptive Cache is designed to not harm the

performance of large blocks of data that are either sequentially written or sequentially read.

In this case, the pre-fetch capability of the disks, as well as other caches in the system,
ensures a quick response time.

Use of Extended Adaptive Cache improves the performance of database-read actions, and
all read actions. This includes read actions that are generated by other system components
such as the Integrated Netfinity Server. It also works effectively in storage subsystems that

have device parity protection or mirroring.

Extended Adaptive Cache Restrictions and Considerations

« A #2748 PCI RAID Disk Unit Controller feature and a #4331/#6831 (CCIN 6731) Read
Cache Device is required for functionality. Extended Adaptive Cache is automatically
enabled when these features are installed. There is no user-controlled on or off switch.
The #4331/#6831 Read Cache Device (RCD) is a solid state disk optimized for use as
Extended Adaptive Cache memory, and may be added without system interruption
through Device Concurrent Maintenance. There is a maximum of one cache per
controller.

e The RCD occupies in an internal disk slot, and works with all other disk types and
capacities.

« Using Extended Adaptive Cache places no restrictions on the use of device parity
protection and mirroring for other disks under the I/O adapter. Extended Adaptive
Cache cannot be used in conjunction with Integrated Hardware Disk Compression on
the same 1/O adapter.

< All data in the Extended Adaptive Cache is also guaranteed to be on the disks.
Therefore, in the unlikely event of a #4331/#6831 Read Cache Device failure, there
will be no data loss.

« A significant decrease in I/O response time and increase in system /O throughput can
be achieved in most environments. Up to a 50% performance improvement can be
gained, depending on configuration and workload.
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« Extended Adaptive Cache is designed specifically to complement AS/400 Expert
Cache, and may be used with or without it.

- Extended Adaptive Cache is not considered a pre-fetch type of cache. Therefore, it
does not interfere with the read-ahead capabilities in the disk.

Planning for Extended Adaptive Cache

As is the general case with caches, the system configuration and workload influence the
effectiveness of Extended Adaptive Cache. Extended Adaptive Cache, functioning at the
storage subsystem level, caches data for the set of disks that are within that specific
subsystem. Therefore, it is logical to add Extended Adaptive Cache to the most active and
performance-critical storage subsystems within the system. For example, Extended Adaptive
Cache is not designed to work with compressed user ASPs. This is because accessible
cost-effective storage is the typical goal for compressed disks, as opposed to lightening-fast
performance.

The larger the area of disk storage that is actively receiving I/O requests, the more selective
Extended Adaptive Cache is about when to bring new data into cache. This adaptive ability
allows Extended Adaptive Cache to be effective on many workload types and sizes. The
overall cache effectiveness is best understood from this perspective by using Extended
Adaptive Cache Simulator.

Extended Adaptive Cache Simulator

Extended Adaptive Cache Simulator is a performance tool that provides estimates of DASD
I/0 response time improvements and prediction of the number of disk reads that could be
saved through the use of Extended Adaptive Cache operations. This determination is based
on your system configuration and application environment, and is made before you purchase
a #4331/#6831 Read Cache Device.

Extended Adaptive Cache Simulator is controlled within the AS/400 Management Central
collection services, and is already available on V4R4 systems with #2748 PCI RAID Disk Unit
Controller. Within the Simulator, flexibility exists to emulate different cache capacities to
better determine the capacity that would best suit your specific system and workload needs.

Extended Adaptive Cache Simulator Restrictions and Considerations

« A storage controller (#2748) capable of supporting Extended Adaptive Cache is
required for Extended Adaptive Cache Simulator.

« Extended Adaptive Cache Simulator is enabled and disabled by the user through
AS/400 Operations Navigator, Management Central, or Collection Services.
Performance Tools LPP (5769-PT1) is required for Extended Adaptive Cache
Simulator.
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« Activation of Extended Adaptive Cache Simulator will not actually improve your
system's performance. It gathers statistical information to predict the performance
improvement that Extended Adaptive Cache could offer.

« Extended Adaptive Cache Simulator and Extended Adaptive Cache cannot be active
at the same time on the same 1/O adapter.

Visit the AS/400 Information Center Web site at:
http://publib. boul der.i bm coni ht m/as400/ i nf ocenter. ht m

Click System Administration->Maintenance . Or, contact your local IBM representative for
further information about how this performance data will specifically benefit your overall
system.

Portable Application Solutions Environment (PASE)

The AS/400 Portable Application Solutions Environment (AS/400 PASE) is a new technology
designed to expand the AS/400 solutions portfolio. AS/400 PASE is an integrated runtime
that provides simplified porting of selected solution provider UNIX applications.

The broad base of AS/400 system applications is continually enhanced by new applications
coming to the platform from a variety of sources. Until now, the AS/400 system's Integrated
Language Environment (ILE) accounted for the majority of C or C++ applications ports, many
originating on UNIX systems. While many applications continue to be ported to the AS/400
system in this manner, other applications have UNIX system-specific requirements or are
designed with highly compute intensive demands that favor a UNIX runtime. With the latest
addition of AS/400 PASE, ISVs have another option to rapidly port UNIX applications and
take advantage of the extensive AS/400 system marketplace.

AS/400 PASE provides a broad set of AlX interfaces, in a runtime that allows selected UNIX
application binaries to execute directly on the PowerPC processor of the AS/400 system. The
strategy for AS/400 PASE is to use the new technology to enhance and expand its solutions
portfolio in specific industry and application segment targets.

AS/400 PASE Quick Facts :

AS/400 PASE is an integrated AS/400 runtime for porting selected UNIX applications.
 Itis not an operating system or an emulated environment.
AS/400 PASE provides a broad subset of AIX libraries.
AS/400 PASE exploits the PowerPC ability to switch runtime modes
AS/400 PASE applications can:
— Use AS/400 file systems
— Call DB2 UDB for AS/400 or Java and ILE programs
— Exploit all aspects of AS/400 operations environment
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AS/400 and RS/6000 share a common PowerPC chip. This hardware base has the ability to
switch between runtime modes by:

« Addressing tags active to execute AS/400 64 bit applications
« Addressing tags inactive to execute 64- or 32-bit AlX applications

AS/400 PASE exploits this switching capability to execute 32-bit AlX applications on the
AS/400 system within AS/400 jobs. Since AS/400 PASE applications execute directly on the
hardware in PowerPC mode, computationally intensive applications use the processor
without any additional layers overhead.

AS/400 PASE is not an operating system. It uses the SLIC kernel for system services. A
UNIX application is fully integrated with AS/400 system work management, security, backup,
file systems, and database.

AS/400 PASE applications are created on an AIX workstation and executed on AS/400
e-series hardware (September 1997 and following systems). The current V4R4 environment
provides libraries containing more than 900 basic system APIs that are compatible with
current AlX 4.2.1 releases that provide 32-bit support. Future releases will continue to add
more that are compatible with current AIX releases.

DB2 UDB AS/400 is the database available on the AS/400 system. All applications using
database in ILE or AS/400 PASE are ported to DB2 UDB AS/400. AS/400 PASE contains the
same Call Level Interface (CLI) set of APIs for DB2 UDB AS/400 that is supported for ILE.
Data returned from DB2 UDB AS/400 can be presented in ASCII format, which is expected by
the majority of UNIX applications. Embedded SQL is not currently available for AS/400 PASE,
because PASE executables are built on AlX.

AS/400 PASE applications can be fully integrated with other AS/400 applications, for
example, an ERP application implemented in ILE or a WebSphere application written in Java.
A suite of applications can run together in a job mix or be separated into their own logical
partitions, depending on the performance and scheduling requirements of the customer.

AS/400 customers, running applications ported using AS/400 PASE, do not use UNIX system
operations. AS/400 PASE applications run in AS/400 jobs using standard work management
(subsystems), the AS/400 integrated file system with standard save/restore operations and
standard AS/400 security. AS/400 PASE introduces no special system operations, only new
applications.

In VAR4, AS/400 PASE provides a broad subset of AlX 4.2.1 functionality, such as standard
C and C++ runtime (both thread safe and non-thread safe), non-thread safe Fortran runtime,
pthreads threading package, iconv services for data conversion, bsd equivalent support,
XWindows client support, and a database access library.
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More information can be found on the Web at:
htt p: // waw as400. i bm comi devel oper/ f act or y/ pase/

Managed Availability

The AS/400 system offers managed availability to ensure that it is ready to do business when
you are. Hallmarks of AS/400 availability have included redundant internal hardware
features, such as RAID-5 and mirroring. The robustness and stability of OS/400 extends into
its multiple, subsystem support (batch, interactive, multi-language, applications),
demonstrating the AS/400 system ability to meet your business requirements when needed.

Prior to V4R4, the AS/400 system offered multi-system coupling that provided peer or tiered
node clusters, constructed by ISVs using distributed data management and journaling. The
customer separately managed the systems in the cluster. Database replication was provided
by high-availability business partner solutions.

V4R4 introduces AS/400 Logical Partitioning (LPAR), which enhances the role of the AS/400
as a consolidated server. With LPAR, companies have both the power and flexibility to
address multiple system requirements in a single machine. LPAR is of value to customers
that need server consolidation, business unit consolidation, mixed production and test
environment as well as integrated clusters. More detail on LPAR is found in “AS/400 Logical
Partitioning” on page 302.

AS/400 clustering is taking a major step forward with the introduction of Cluster Resource
Services as part of 0S/400 V4R4 (APIs). The complexity of managing systems in a cluster
and keeping track of data and applications is now handled by OS/400 V4R4. Protecting your
business from unplanned and planned outages, as well as site loss disasters, is easier than
ever before. Cluster management and enhanced data resilience applications, both provided
by high-availability business partners, complete the total solution. More detail on clustering is
found in “Logical Partitioning (LPAR)” on page 12.

Database

While DB2 for AS/400 has long provided facilities to address most customer requirements,
with V4R4, the AS/400 support has been extended to support new forms of information
previously stored on the AS/400 but not managed by DB2 for AS/400. With this release, DB2
Universal Database (UDB) for AS/400 now supports the storing, managing, and indexing of
all forms of information including binary objects (such as spreadsheets, word processing
documents, and multimedia objects) within the database. This support includes features such
as Binary Large Objects (BLOBS), user defined functions, complex objects, query by image
content and even spatial extenders. All of these features allow customers to use one
database management system to store, retrieve, and manage all of their corporate
information.
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Performance and functional enhancements to the DB2 Universal Database for AS/400
improve the processing of business intelligence queries. These improvements include:

e The hash “group by” algorithm improves performance of grouping queries for a large
number of groups.

e The performance of MIN and MAX functions is improved with a suitable index, if
available, to determine the minimum or maximum value of a query.

« Derived tables and common table expression support allow complex business
intelligence queries to be written without the use of views.

The following functions will be available in DB2 Universal Database for AS/400 on October
29, 1999, through the 1999 Database Enhance PAK or Group PTF SF99014:

« Large objects (LOBs) support allows DB2 UDB to store and manipulate data fields
much larger than the current limits. An AS/400 record with LOB fields can hold up to
15 MB of data. With the new LOB support, DB2 UDB can be used as a platform for
building applications that hold new non-traditional types of data, such as image and
audio as well as very large text blocks.

« The datalink data type extends the types of data that can be stored in database files.
The data stored in the column is only a pointer to the actual object such as an image
file, a voice recording, or a text file. The method used for resolving to the object is to
store a uniform resource locator (URL). This means that a row in a table can be used
to contain information about the object in traditional data types, and the object itself
can be referenced using the datalink data type.

Datalinks also allow the referenced object to be “linked” to the database in such a way
that prevents modification or deletion of the object while it is linked to the database file.
This relationship is maintained by having the database interact with the file system that
contains the object.

« User-defined data types are derived from existing predefined types such as integer
and character data. You can create your own data types and create functions for
different types. You can call a function for each row of a result set and return a value
based on the user-defined type.

* SQL now allows the user-defined functions to be used within SQL itself. User-defined
functions are necessary building blocks to support database extenders (extensions to
support rich text and multimedia search and manipulation) currently supported on
UDB.
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AS/400 Business Intelligence Solutions

What is Business Intelligence?

Business Intelligence (BIl) turns corporate data into meaningful business information. It can
help you understand business trends and make better forecasting decisions. It can be used
to bring better products to market in a more timely manner. It can be used to analyze daily
sales information and make snap decisions that can significantly impact your company's
performance. Business Intelligence provides a means to become familiar with who your
customers are.

A recent study showed that increasing customer retention rates by as little as 5% can
increase profits from 25 to 150%. An IDC study of 62 companies implementing data
warehouse or business intelligence applications achieved an average of 401% return on their
investment.

Business Intelligence (Bl) is taking corporate data and turning it into decision support
information. Business Intelligence solutions have become much more affordable due to new
innovations in software and hardware. One of these key technologies is data warehousing.
Data warehouses provide the plumbing for Business Intelligence applications. The advent of
data warehouse technology and industry specific Business Intelligence applications have
made implementations meaningful and cost effective.

AS/400 Enabling Technology

The AS/400 system offers is the only hardware and software enabled for 64-bit relational
database processing. The AS/400 system has been optimized for a Business Intelligence
environment with customized hardware (AS/400 servers), and optimized software (DB2/400,
SMP for DB2/400, DB2 Multi-System, and Data Propagator Relational). These hardware and
software functions combine to make a powerful Business Intelligence server which is easy to
install, manage, and use.

With the AS/400 system open interfaces, hundreds of tools can be used to provide Business
Intelligence solutions accessing DB2/400 data transparently. Such tools include desktop
analysis tools (Business Objects, for example) and sophisticated multi-dimensional analysis
(commonly referred to as OLAP) tools (Essbase/400, for example), with no special
programming required.

SMP for DB2/400 provides parallel query processing. This allows multiple processors in a
single AS/400 system to collectively work on a single query and can improve query
performance by as much as 400%. DB2 Multi-System support provides clustering for the
AS/400 and allows up to 32 AS/400s to be “clustered” together into a single system. This
clustering provides almost unlimited scalability and unparalleled performance for AS/400
customers. The combination of all of these advanced features has dramatically improved
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AS/400 performance so much that customers using Unix systems, PC servers, and even
large specialized parallel servers have converted from these machines to the AS/400 system
for a fraction of the cost.

Data replication is an important technology to facilitate the automated loading of data
warehouses while cleaning up or summarizing data for integrity and performance purposes.
DataPropagator/400 provides asynchronous data movement between OLTP systems and
Business Intelligence systems. Data Propagator allows fields to be summarized, derived, or
aggregated into the data elements necessary in your data warehouse.

Data mining is a Business Intelligence application that uses mathematical algorithms to scan
potentially large amounts of data to find the golden nuggets of information. Intelligent Miner
for AS/400 provides the most advanced data mining application for AS/400 customers. It
offers optimized computer models to “discover” data relationships previously unknown. The
models include algorithms for clustering, information classification, predictions, associations,
sequential pattern recognition, and time sequence patterns. This analysis provides
executives with insight that can truly be a competitive advantage.

Business Intelligence Solutions

Industry-specific Business Intelligence solutions allow customers to implement off-the-shelf
industry applications that are designed for their business. These applications provide a range
of functions that are specific to an industry and generally provide users with instant functional
application templates that can be customized to meet each businesses unique needs.

Business Intelligence Tools and Applications

Virtually every major Business Intelligence tool is supported on the AS/400 system. That
includes tools such as Data Mirror and ETI Extract for moving and cleansing data, tools for
organizing data into a multi-dimensional and relational format as Essbase/400 and
DataTracker. It also supports such multi-dimensional analysis tools like Analyzer, Business
Objects, and Cognos Powerplay. These tools allow customers unlimited flexibility in building
their own Business Intelligence applications. They also allow applications to use AS/400 and
non-AS/400 data.

There are many technical advantages of using the AS/400 system for your Business
Intelligence server. The main reason why customers choose the AS/400 system is the
combination of its power and simplicity. The AS/400 provides a full range of tools,
applications, and hardware in a single integrated platform that helps to make rapid
implementation a reality. Large and small businesses alike agree that this is the ideal
Business Intelligence server.

The AS/400 system provides outstanding database technology that supports rapid access to
large amounts of data. The AS/400 system supports a wide range of Business Intelligence
solutions including small departmental applications, and very large Business Intelligence
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environments. The benefits of this application are measured by the more informed decisions
that can be made as a result of having better information, and information in a format to
support the decision-making processes of a company.

e-business

Success in business today depends on one thing: meeting customer needs, which are unique
to each organization. To meet those needs, the best option is a computer built to do business
the way each organization does. That means a server that is flexible, versatile, and can
deliver customized solutions, all in a cost effective manner.

The AS/400 system has always been designed for business. By tightly integrating hardware,
software, middleware and the operating system. The AS/400 system provides a combination
of power and flexibility that organizations can rely on to help them in their business. This
design also makes it possible for the AS/400 system to help ensure that they move with
technology as it changes.

The latest AS/400e hardware enhancements and the newest version of the AS/400 operating
system is OS/400 V4R4. OS/400 has been engineered to provide the performance and tools
needed to help to obtain a quicker return on a business’ investment in such critical areas as
e-business, enterprise resource planning, business intelligence, and server consolidation.

e-businesses require hardware and software solutions with cost-effective computing power.
However, more importantly, they need solutions that scale well as workloads grow larger and
more complex. To scale well means the computer system grows in capacity to accommodate
business growth without changing the customer's applications, hardware, or system software
investment. The AS/400 has always been known for its scalability and meeting the needs of a
dozen to several thousand users with the same architecture and operating system. The
recent outstanding performance of AS/400 as a Domino server in an independent
NotesBench audit (10,400 concurrent light mail users on a single AS/400 system)
demonstrates that the AS/400 scales just as well with new, advanced e-business applications
as it does with core line-of-business applications.

Characteristics of a Successful e-business

IBM has effectively branded and marketed the term e-business. The market is beginning to
have a general sense of what e-business means. But an expanded with better examples is
necessary. The topics that follow describe the defining actions of tomorrow's successful
e-business:

« Fully Exploiting the Latest IT Tools and Techniques
» Delivering a Broad Spectrum of Applications
» Reaching a Broad Spectrum of Users
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These defining actions sound familiar to anyone who knows the fundamentals of using
information technology (IT) to achieve competitive advantage. e-business does not change
the fundamental rules, but represents a dramatic shift in a typical company’s ability to
cost-effectively exploit IT on a broad scale. Simply stated, a wide range of affordable tools is
now available to enable even the smallest organization to conduct business electronically on
a world-wide scale. This allows them to achieve competitive advantage in a cost effective
manner.

Fully Exploiting the Latest IT Tools and Techniques

One of the most exciting aspects of the e-business dream is the broad range of applications
that businesses can deliver. Keep in mind that this range of applications builds on and
extends the existing line-of-business (LOB) applications of an organization. Sometimes,
these LOB applications are treated with less respect than they deserve and are described
with somewhat negative terms (such as legacy applications) simply because they are not
flashy and glamorous. This is particularly true for AS/400 installed customers because the
majority of their line of business applications still present text based “green screens” instead
of a GUI (graphic user interface).

An e-business needs to be properly positioned to respond quickly to new opportunities, shifts
in the market, and peaks in demand for electronic services. Every organization that is looking
at e-business both hopes for and fears the problem of exponential growth and an
overwhelming response to its e-presence. To be properly positioned, both respond to both
drag and drop, “point and click” graphical screens, and integrate existing LOB applications
that provide strong, business critical functions and data.

For the AS/400 system in particular, a large portfolio of robust LOB applications provides a
strong base for building e-business solutions by extending and enhancing those applications
with a whole new range of options.

Delivering a Broad Spectrum of Applications

The IT world is witnessing an explosion of new application possibilities centered around
groupware, e-business, and the Web. Here are some examples:

» Static Web sites — For many organizations, the Web provides a very cost-effective
method for publishing and distributing information to the world. Web sites for
manufacturers and distributors, for example, typically include product catalogs with
specifications, price lists, and pictures.They can present a positive, memorable image
for the organization and can be updated regularly at a fraction of the cost to update
printed product catalogs. Intranets (networks within an organization) can use the same
Web technology to “publish and distribute” policy information, human resource
practices, and company newsletters, for example. These types of sites are called
static (they seldom change and a good Web site is updated frequently) because the
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contents of the Web pages do not change based on user interaction. The information
is view-only, not dynamic.

E-mail — The use of e-mail within organizations and across organizational boundaries
has mushroomed in recent years. A richly featured e-mail system provides fast
distribution of information, including not just text messages, documents, spreadsheets,
and images. A static Web site is often called pull technology. Customers need to make
the effort to visit the Web site and pull information. E-mail is one method for providing
the push counterpart. e-businesses can push information to their customers or
subscribers. The push may be a teaser (“Visit our Web site for this months exciting
new product announcements”) or it may be more comprehensive. e-businesses also
use e-mail, for example, to acknowledge orders and to provide customer service.

Bulletin boards and newsgroups — These Web applications draw their names from
counterparts outside of cyberspace. Think of a bulletin board on a college campus. It
has many postings of interest to the students and professors who travel that hallway:
seminar schedules, job postings, ads for professional journals, schedules of
departmental events. Anyone can tack up a notice for all to view. And the department
probably publishes a newsletter with contributions from the department members. Now
extend that to the world and to the Web, and you have the concept of bulletin boards
and newsgroups. Bulletin boards and newsgroups can use both push and pull
techniques. In this case, you often subscribe to a bulletin board or newsgroup and
receive an e-mail notification when new items are posted in your interest area.

Document management — In the arena of LOB applications, IT has long understood
the advantage (even the necessity) of storing data once, but retrieving and displaying
it in multiple ways. With e-business, this need expands to storing data electronically
and to storing unstructured information (such as documents, spreadsheets, images,
audio, and video) electronically. This requirement goes far beyond the traditional file
serving that is part of a PC network to a robust system for archiving, indexing, and
retrieving diverse documents (where the term document is used in the broadest
sense). Lotus Notes and Domino, with its ability to organize, store, and retrieve both
structured and unstructured information, is a good example of document management
capability.

Value-add, Web-enabled applications — From the perspective of traditional AS/400
applications, you may think of a value-add, Web-enabled application as extending
your “inquiry” applications to the Web. These applications typically give the world, or
some subset of the world, the ability to view information from your LOB databases
directly. Transport and distribution companies, such as United Parcel and DHL, are
often-cited examples in this arena. Their Web sites offer customers the ability to track
packages on their journey from the point of origin to their destination.

This type of application provides value to the customer and differentiates the e-business
from its competitors. In addition, it can reduce costs by reducing the volume of calls to the
customer service organization. Usually, this type of application simply provides a new way
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of accessing and displaying information that is already being captured and stored for the
LOB applications.

Obviously, this type of application, which integrates Web pages, forms, and LOB
databases, is more challenging than a static Web site. It is more difficult to develop, and it
must meet the same demands as your LOB applications, such as security, integrity,
reliability. The application provides competitive advantage only if it's available, up-to-date,
responsive, and easy to use. Otherwise, your customers will pick up the phone (at best)
or go to your competitors (at worst).

e E-commerce — E-commerce (a subset of the function implied by e-business) goes
one step beyond value-add, Web-enabled applications by exchanging “value” rather
than simply exchanging information (not that information isn't valuable). In an
e-commerce transaction, one or both parties commit electronically to the delivery of a
product or a service for a payment. Both parties accept the transaction as binding. In
effect, an e-commerce transaction ultimately creates a flow of money and has the
force of a letter or contract with a binding signature.

Today, e-commerce applications typically exist in two basic forms: loosely-coupled and
tightly integrated. With the loosely-coupled approach, a customer electronically requests
a product or service by filling in a form on the Web site. The information from that
transaction is captured and entered into the back-end LOB system (often manual). This
approach is not that different from having a customer fax an order. The tightly integrated
e-commerce application interacts directly with the backend application during the
transaction. For example, the application checks stock availability and credit limits
immediately, on-line. In other words, it behaves much like a typical, integrated, and
on-line LOB application on the AS/400 system.

Clearly, a robust, integrated e-commerce application places demands that go beyond the
already strenuous demands of mission-critical LOB applications. Security, availability, and
auditablity become critical. In addition, the application (and the supporting infrastructure)
must be able to respond to unpredictable fluctuations in transaction rates. It demands a
premier server and premier tools which the AS/400 system provides.

Reaching a Broad Spectrum of Users
The network infrastructure and the inexpensive, pervasive tool of the Web (the browser)
enable e-business to reach out globally to a variety of users around the globe, as:

« On-site — This group of users is housed in the same location as the system.

» Off-site, internal — This group of users is part of the organization, but the users
themselves are in remote offices.

« Mobile, internal — This group of users is part of the organization, but these users
work at multiple locations. A travelling sales force is the classic example of mobile
users.
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e Suppliers and customers — e-business can bring to maturity the electronic
interaction between an organization and its suppliers and customers. For years,
forward-looking organizations have realized the value of having information flow
electronically between their systems and the systems of their suppliers and
customers. Electronic Data Interchange (EDI) represents a significant step in this
direction.

« Opinion-shapers and consultants  — It seems that for every set of products or
services, there is a consultant or pundit ready to evaluate and recommend for or
against it. Increasingly, these opinion-shapers and consultants rely on the Web for
much of their information-gathering. For an organization to have a visible, positive
image with the consultants of the future, the organization must have a Web presence.

« A greatly expanded potential market — The reported number of Internet users
seems to grow exponentially. A commonly-quoted figure today is 50 million worldwide.
This represents a vast market that the savvy e-business can reach economically.
Appropriate products for this marketplace are not limited to branded, retail consumer
products. Many makers of niche products are using the Web to expand their customer
list in the wholesale world. A glass perfume bottle manufacturer, for example, used the
Web to expand its customer list 300% (from 2 to 6). As the world of e-business
matures, potential buyers and sellers (both retail and wholesale) will develop
innovative methods to find each other.

Integration of e-business Tools

Today, no single e-business tool available for the AS/400 or any other platform addresses the
entire spectrum of potential e-business users and applications. It is a vast and rapidly
evolving area.

IBM, Lotus, and IBM partners are working toward a set of coherent, integrated solutions that
extend the AS/400 value proposition: simplicity through integration. By making it feasible and
desirable to integrate multiple e-business applications on a single physical computer system,
the AS/400 system reduces both the cost and complexity of deploying and managing
e-business solutions. As our AS/400 customers move to address the entire range of
applications, we will work to provide frameworks and design guidance in these areas:

« Linkage between different e-business offerings. For example, how do you tie unique or
high-priority orders entered electronically through a Net.Commerce application to
workflow notification and e-mail order acknowledgement applications in Domino?

» Linkage between e-business solutions and LOB applications. For example, how do
orders entered through a Net.Commerce application flow to your back-end order entry
and invoicing system?
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AS/400 Future Announcements

This section outlines Product Previews and Statements of Direction. Product Previews
identify specific functions IBM has committed to incorporate into future AS/400 hardware or
software releases. Statements of Direction identify IBM’s commitment to direct the AS/400
system toward a given design or technology. By communicating these future plans, IBM
intends to help our customers plan for better use of their AS/400 system.

Product Previews

As part of the 0OS/400 V4R4 announcements made in February 1999 and August 1999, IBM
intends to provide an update of OS/400 that includes the following enhancements:

Customers running OS/2 Warp Server for AS/400 and Novell NetWare 4.11 on the
AS/400 IPCS will be supported with their current capabilities until January 31, 2001.
However, these products will not be functionally enhanced. V4R4 is the final release of
0OS/400 which will support OS/2 Warp Server for AS/400 and Novell NetWare 4.11 on
the Integrated Netfinity Server, the AS/400 Integrated PC Server, or the FSIOP.

0S/400 V4RA4 is the last release to offer single step CISC-to-RISC upgrade (previously
referred to as e-Jump) capabilities from V2R3, V3R0.5, and V3R1 systems.

The IBM WebSphere Application Server for AS/400 product will include Enterprise
Server for Java support in the future. This product will include container and server
support that is compliant with the Sun Enterprise JavaBeans (EJB) specification. The
AS/400 Enterprise Server Java (ESJ) container and server will be capable of hosting
EJB components. The container and server provides transaction, security, and
persistence support which makes development of server-side business logic
considerably easier. EJB components are reusable, portable, server-side business
logic components.

V4R4 is the last OS/400 release to support AS/400 Advanced 36 System Support
Program (SSP), 5716-SSP, running as a guest operating system and the associated
AS/400 Advanced 36 SSP products as previously announced on February 9, 1999.

As previously stated in announcements on September 1, 1998, and February 9, 1999,
program services will end on May 31, 2000, for Advanced 36 SSP and associated
Advanced 36 products. Information on migration to the S/36 Environment is available at:
http: //waw i bm coni as400/ devel oper/ ssp/ i ndex. ht m

0S/400 V4R4 will be enhanced to provide facsimile protocol support for ISDN
Communications Adapters (#2750 and #2751). These features will provide the AS/400
with the latest high-speed technology available for the transmission and receipt of
facsimile data from a Group 3 capable fax machine, another AS/400 with equivalent
communications adapters, or PCs with appropriately programmed fax adapters.
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IBM plans to include support for a new Coded Character Set ID (CCSID) as the
standard code set for the OS/400 Japanese version in a future OS/400 release. This
CCSID (1399) that is a super set of CCSID 5035. This new CCSID will support the full
code set of Microsoft Windows Operating System (95/98/NT) and the euro currency
sign in a Japanese environment.

IBM provides a wide range of integration options between the AS/400e server and
Microsoft Windows products. IBM intends to provide support for Windows 2000. IBM
also intends to support Microsoft Windows 2000 on the Integrated Netfinity Server in a
future release of OS/400.

Support for Common Programming APIs (CPA) Toolkit will be discontinued in future
0S/400 releases.

There are two components of the CPA Toolkit: The development environment and the
runtime environment. The CPA Toolkit development environment allows customers to
create or update a CPA application. The CPA Toolkit runtime environment allows
customer to run existing CPA applications.

0S/400 V4R4 is the last release to support the CPA Toolkit development environment.
The CPA Toolkit runtime environment will be supported for one additional release after
VARA4.

Statement of Direction

As part of the 0S/400 V4R4 announcements made in February 1999 and August 1999, IBM
announced the following Statements of Direction:
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IBM intends to extend the AS/400 Integrated Netfinity Server design to include the
option for direct attachment of symmetric multi-processor Netfinity servers to the
AS/400.

Integrated Netfinity Server for AS/400 is designed to leverage the industry leading
technologies of both the IBM AS/400 and IBM Netfinity server brands. It further
demonstrates IBM vision and commitment to providing cross-architecture integration
options for companies deploying Microsoft Windows NT on IBM Netfinity servers in
conjunction with their AS/400, RS/6000, and S/390 servers.

IBM intends to provide the WebSphere Application Server, Version 3.0, Advanced
Edition for AS/400 in 1999.

IBM WebSphere V3, Application Server Advanced Edition combines server-side business
applications with a Java-based Web application platform. It is designed to manage and
integrate enterprise-wide applications, while leveraging open Java-based technologies
and application program interfaces (APIs).
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IBM AS/400e server

The AS/400e product line consists of six systems. This includes five servers that merge
existing AS/400 systems, servers, and mixed-mode servers into a powerful, but simple,
structure. These servers support client/server solutions, including application development
and data warehousing. This offers various levels of traditional, interactive activity support.
The sixth model is a custom, mixed-mode server, which is designed for specific, customized
application environments such as SAP and BAAN. This section introduces each system and
summarizes the resource and performance characteristics in the tables that follow.

The 9401 Model 150 provides the power and function of the OS/400 running in a small
package with a full complement of AS/400 application support and PC file serving for small
businesses and departments of larger companies. However, it has limited configuration
options, particularly in terms of controllers and external storage devices that are not
supported by the 9401 Model 150. See “AS/400e server 150" on page 169 for more details on
this model.

The AS/400e server 170 offers departments and small businesses a robust server solution
that is highly cost-effective and easy to implement. The server 170 provides added
price/performance, along with upgrade paths within the model to offer over 20 times the
processor performance growth. This is important because e-business has rewritten the rules
of the marketplace. The AS/400e server 170 is ideal for departments and small businesses
moving into the world of e-business—one system for both client/server e-business
applications and the interactive back office. The interactive performance of the server 170
makes it a good choice for replacing the 200 and 400 series AS/400 systems. Integrated
Netfinity Server for AS/400 makes the server 170 an excellent, competitively priced
alternative to PC servers. See “AS/400e server 170" on page 67 for more details on this
model.

The AS/400e 7xx servers are ideal for both interactive and client/server applications. You can
upgrade and expand them as workloads change to include Domino, Web technologies, Java
development environments, and e-business opportunities. Each 7xx model includes a base
processor and interactive feature. Optional features can be selected to balance the server's
performance for the required workload. Most installed AS/400e RISC Models, including
systems, servers, and mixed-mode servers, can be upgraded to the AS/400e server 720,
730, and 740 Models. Most of the features used on installed AS/400s can also be used on the
new AS/400e 7xx servers. The AS/400e 7xx servers offer a competitive advantage by moving
quickly, efficiently, and securely into e-business. Whether you have back office applications,
newer e-business applications, or a mixture of both, you can customize the performance of a
7xx server to match your business needs. See “AS/400e server 720" on page 99, and
“AS/400e servers 730 and 740" on page 137, for more details on these models.
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The AS/400e server SB1 performs dedicated, compute-intensive processing for customers
that choose ISV software targeted for a multi-tier environment. It provides considerable
processing power, with a fixed amount of main storage and mixed amounts of disk storage to
satisfy ISV application requirements. Ordered as a component of an overall packaged
solution, vendor software purchased from an ISV channel is preloaded to complete the
package prior to shipment. Some of the capabilities of the current AS/400e servers are
summarized in the tables on the following pages. See “AS/400e server SB1” on page 181 for
more details on this model.

Table 1: Summary of the AS/400e server 150

Package Twinax Twinax Server Server
Entry Growth Entry Growth
Package ID #0591 #0592 #0593 #0594
Relative System Performance (CPW)l
Client/Server Environment 2 3 20.2 20.2 20.2 20.2
Interactive Environment 2+ 3 13.8 20.2 13.8 20.2
Number of Processors 1 1 1 1
Main Storage (M) Min/Max 64-192 128-192 64-192 128-192
Software Charge Group 8 P05 P05 P05 P05
Disk Unit Capacity (G)
Base 4.19 4.19 4.19 4.19
Total Disk 29.9 29.9 29.9 29.9
Disk Controllers 0 0 0 0
Diskette 0 0 0 0
Tape Attachment
Y4" Internal 4 1 1 1 1
External & Tape Libraries 0 0 0 0
System 1/O Card Slots (PCI)
PCI /0 Card Slots ° 5 5 5 5
Int Netfinity Server & Bridge Card Slots 2 2 2 2
Workstation Attachment
Controllers Min/Max 1 1 0-1 0-1
Twinax Devices 1-7 1-28 0-7 0-28
ASCII Devices 0 0 0 0
Local Talk Devices 0 0 0 0
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Package Twinax Twinax Server Server
Entry Growth Entry Growth
Package ID #0591 #0592 #0593 #0594
Communications Lines 1-5 1-5 1-68 1-6°
Cryptographic Processors 0 0 0 0
Fax Adapters 0 0 0 0
LAN Ports’ 0-2 0-2 1-2 1-2
Wireless Adapters 0 0 0 0
Integrated Netfinity Servers 0-1 0-1 0-1 1
100/10 Mbps Ethernet Adapters 0-1 0-1 0-1 0-1
ATM Adapters 0 0 0 0
Note 1: | CPW is the Commercial Processing Workload that is now being used to measure the performance of all

AS/400 processors. The CPW value is measured on maximum configurations. The type and number of disk
devices, the number of workstation controllers, the amount of memory, the system model, other factors, and
the application being run determine what performance is achievable. For more details, refer to “Commercial
Processing Workload” on page 15.

Note 2: | On the 9401 Model 150, the processor is the same on both the Twinaxial and Server models, therefore the
performance figures are the same.
Note 3: | The performance figures shown are for a “constrained” workload due to memory and disk limitations on the
9401 Model 150. If these limitations are lifted, the following “unconstrained” CPW measurements apply:
Processor Interactive Client/Server
#0591 and #0593 13.8 27.0
#0592 and #0594 20.6 35.0
Note 4: | The system also includes CD-ROM for IBM software.
Note 5: | Two of these PCI I/O card slots are reserved for the Integrated Netfinity Server. Three are driven by the
Multi-Function 1/0O Processor
Note 6: Six lines in total but one is reserved for Operations Console.
Note 7: Maximum of one LAN can be driven off the Multi-Function 1/0 Processor. If Integrated Netfinity Server is
installed, no LANs are supported on the MFIOP.
Note 8: The 9401 Model 150 includes BasePak software in the hardware cost. This includes 0OS/400, Client Access

Family for Windows, Query, SQL, Facsimile Support, and PSF/400. Additional programs have to be
purchased.

General Note: Capacities shown may require prerequisites. Some combinations or features
may not be valid.

55




Table 2: Summary of the AS/400e server 170
Model 170 (September 1998 / February 1999)
Processor Feature #2289 #2290 #2291 #2292 #2385 #2386 #2388
Relative System Performance
(See Notes 1 and 2)
Processor CPW 50 73 115 220 460 460 1090
Interactive CPW 15 20 25 30 50 70 70
Number of Processors 1 1 1 1 1 1 2
Main Storage (MB) 64-832 64-832 64-832 256-1024 256-3584 256-3584 256-3584
Processor Group P05 P05 P05 P10 P10 P20 P20
Model Dedicated Server for Domino  (August 1999)
Processor Feature #2407 #2408 #2409
Relative System Performance (CPW - See Note 1)
Client/Server Environment 30 60 120
Interactive Environment 10 15 20
Simple Mail Users 1300 2300 4300
Number of N-Way Multiprocessors 1 1 2
Main Storage (MB) 256-1024 512-4096 512-4096
Processor Group P05 P05 P10
Base System System Unit Total Maximum
for all processors Expansion #7102
(see Note 5) (see Note 5) (see Note 5)
Disk Storage (GB)
Minimum Internal 4.19 4.19 4.19
Maximum Internal (V4R2) 34.32 51.48 85.80
Maximum Internal (V4R3 and later) 70.16 105.24 175.40
System 1/O Card Slots (PCI)
Low Speed PCI 2 4 6
Low Speed Integrated Server PCI 2 2 4
High Speed DASD IOA PCI 1 0 1
High Speed Tape I0A PCI 0 1 1
High Speed Ethernet or ATM (See Note 3) 1 2 3
Maximum Communication Lines (see Note 4) 1-12 0-18 30
ATM adapters (see note 6) 0-1 0-2 0-3
Maximum LAN Adapters (see note 6) 3 4 7
Non-Integrated Server LAN Low Speed TR/Ethernet 1 4 5
Non-Integrated Server LAN 100/10 Ethernet 1 2 3
Integrated Server LAN Low-Speed TR/Ethernet 2 2 4
Integrated Server LAN 100/10 Ethernet 1 1 2
Maximum Workstation Controllers
Twinaxial 3 5 6
ASCII 0 0 0
Maximum Workstations
Twinaxial 108 200 228
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Base System System Unit Total Maximum
for all processors Expansion #7102
(see Note 5) (see Note 5) (see Note 5)
Ys-inch Cartridge Tape (Internal) 0-1 0 1
Ys-inch Tape
Reel 9348 0 0-2 2
Reel 2440, 9347 0 0 0
Cartridge 34xx, 35xx 0 0-2 2
8mm Cartridge (External) 0 0-2 2
Optical Libraries 0 0-2 2
Diskettes (5 ¥2-inch or 8-inch) 0 0 0
Fax Adapters 0 0 0
Cryptographic Processor 0 2 2

Note 1:

CPW is the Commercial Processing Workload that is now being used to measure the performance of all
AS/400 processors. The CPW value is measured on all maximum configurations. The type and number of
disk devices, the number of workstation controllers, the amount of memory, the system model, other factors,
and the application being run determine what performance is achievable. With the introduction of the
Dedicated Servers for Domino, Simple Mail Users has been added as a performance measurement.

Note 2:

Processor performance represents the relative performance (maximum capacity) of a processor feature
running CPW in a client/server environment. Processor capacity is achievable when the commercial
workload is not constrained by main storage and DASD. Interactive Performance represents the relative
performance available to perform host-centric workloads. The amount of interactive capacity consumed will
reduce the available processor capacity by the same amount.

Note 3:

The Integrated Netfinity Server is mutually exclusive with the high speed slot for LAN and ATM in the Base
System Unit.

Note 4:

One line is used by the Operations Console or Client Access Console if selected. The total is reduced by one
if a Twinaxial Console is selected. To reach the maximum of 30 communication lines using the #2745/#9745
in slot C03, the base LAN adapter needs to be removed.

Note 5:

Base System is the maximum total for #2289 processor. The #2289 processor does not support the
attachment of the #7101 System Unit Expansion.

Note 6:

The Integrated Server is mutually exclusive with the High Speed slot for LAN and ATM.

General Note: Capacities shown may require prerequisites. Some combinations of features
may not be valid.
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Table 3: Summary of the AS/400e server 720

Model 720
Processor Feature #2061 #2062 #2063 #2064
Relative System Performance
(See Notes 1 and 2)
Processor CPW 240 420 810 1600
Interactive CPW
#1500 (Base) 35 35 35 35
#1501 70 70 - -
#1502 120 120 120 120
#1503 - 240 240 240
#1504 - - 560 560
#1505 - - - 1050
Number of Processors 1 1 2 4
Main Storage (MB) 256-2048 256-4096 256-8192 256-8192
Processor Group (Note 7) P10-P20 P10-P20 P20-P30 P20-P30
Numbers are for All Processor Base SUE #9364 SUE #5065 Expansion System
Features System PCI (#9329) #9364 Stg/PCI Tower Maximum
PCI (#9330) SPD Exp Tower
(#9331)
(Note 4) (Note 4)
Disk Storage Base (G)
Maximum Internal (G) 4.194 263.2 263.2 386.5 561.5 1625.9
Maximum External (G) 263.2 (Note 2) (Note 2) 1595.3
Total Maximum (G) (Note 5) 1625.9
External SPD Bus 4 4 0 4
Maximum Card Slots-SPD 0 0 6 0 13 58
Maximum Card Slots-PCI 8 14 0 12 0 70
Communication Lines (Note 3) 18 0-40 0-36 0-42 0-78 128
LAN/ATM Adapters 1-3 0-6 0-6 0-6 0-13 24
Maximum Workstation Controllers
Twinaxial (Note 6) 5 11 18 12 39 66
ASCII (Note 6) 0 0 6 0 13 58
Maximum workstations
Twinaxial 188 440 720 480 1560 2628
ASCII 0 0 108 0 234 1044
Ys-inch/ 8mm Cartridge Tape (int) 1 3 3 3 4 17
CD-ROM 1 0-1 0 0-1 0-1 6
Ys-inch Tape 1 2 8 3 8 8
Reel 9348 1 2 4 3 4 4
Reel 2440 0 0 4 0 4 4
Reel 9347 0 0 2 0 2 2
Cartridge 34xx, 35xx 1 2 8 3 8 8
Tape Libraries Maximum
Ys-inch Cartridge 1 2 8 3 8 8
8mm 1 2 4 3 4 4
8mm Cartridge (External) 1 2 4 3 4 4
Optical Libraries 1 2 12 3 14 14
Diskettes (5 ¥a-inch or 8-inch) 0 0 2 0 2 2
LAN Ports Maximum 3 6 12 6 24 24
Wireless IOP Maximum 0 0 3 0 3 3
FSIOP Maximum 0 0 3 0 6 16
FSIOA (IPCS) Maximum 1 1 0 0 0 2
PCI LAN Maximum 3 6 0 6 0 9
Cryptographic Processors 1 3 1 3 1 6
Fax Adapters 0 0 6 0 13 32
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Note 1: CPW is the Commercial Processing Workload that is now being used to measure the performance of all AS/400 processors.
The CPW value is measured on maximum configurations. The type and number of disk devices, the number of workstation
controllers, the amount of memory, the system model, other factors and the application being run determine what performance
is achievable. All AS/400 processors announced from September 1996 onward have only CPW performance measurements.

Note 2: External DASD can be attached using a SPD card in the Expansion Unit.

Note 3: One line is used for Client Access Console or Operations Console if selected. The maximum is nine if Twinaxial Console is
selected.

Note 4: The #9364 must be configured with #9329 (PCI) or #9331 (SPD). Therefore these columns are mutually exclusive.

Note 5: Maximum is 175.4GB on #2061 Processor.

Note 6: Any combination of Twinax or ASCII workstation controllers up to either maximum shown is allowed, maximums are not
additive.

Note 7: Processor Group is determined by a combination of the Processor and Interactive Feature. The following table provides a
cross reference.

Processor Interactive Feature Processor Group

#1500 P10

#2061 #1501 P20
#1502 P20
#1500 P10
#1501 P20

#2062
#1502 P20
#1503 P20
#1500 P20
#1502 P30

#2063
#1503 P30
#1504 P30

#2064 #1500 P20
#1502 P30
#1503 P30
#1504 P30
#1505 P30

Note 8: The total number of internal tapes and CD-ROM per tower cannot exceed the maximum quantity shown for internal tapes. The

system maximum for internal tapes and CD-ROMs is 18.

General Note: Capacities shown may require prerequisites. Some combinations of features
may not be valid.
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Table 4: Summary of the AS/400e server 730

Model 730
Processor Feature #2065 #2066 #2067 #2068
Relative System Perf
(Notes 1 and 2)
Processor CPW 560 1050 2000 2890
Interactive CPW
#1506 (Base) 70 70 70 70
#1507 120 120 - -
#1508 240 240 240 240
#1509 560 560 560 560
#1510 - 1050 1050 1050
#1511 - - 2000 2000
Number of Processors 1 2 4 8
Main Storage (MB) 512-24576 512-24576 512-24576 1024-24576
Processor Group (Note 4) P20-P30 P20-P30 P30-P40 P30-P40

Numbers are for all processor features

System Maximum

Disk Storage

Base (GB)

Maximum Internal (GB)

Maximum External (GB)

Total Maximum (GB)

Disk unit IOPs (Note2)
Communication Lines
Maximum Workstation Controllers
Maximum workstations

Twinaxial

ASCII
Ya-inch/8mm Cartridge Tape (Internal) (Note 5)
CD-ROM (Internal) (Note 5)
Y-inch Tape (Note 3)

Reel 9348

Reel 2440

Reel 9347
Cartridge 34XX, 35XX
Tape Libraries Maximum

Y-inch Cartridge

8mm
8mm Cartridge (External)
Optical Libraries
Diskettes (5 ¥-inch or 8-inch)
LAN/ATM Ports Maximum

Wireless IOP Maximum

IPCS Maximum
Cryptographic Processors
Fax IOPs (2 lines/IOP)

4.19

1683.6 / 2499.6 (VAR3 / V4RA4)
1649.2 / 2473.9 (VAR3 / V4R4)
1683.6 / 2499.6 (VAR3 / V4R4)

1-37

1-250

1-175

7000
3150
0-18
1-18

ooN DD

EENN

14

1-48

16

32
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Note 1: | CPW is the Commercial Processing Workload that is now being used to measure the performance of all
AS/400 processors. The CPW value is measured on maximum configurations. The type and number of disk
devices, the number of workstation controllers, the amount of memory, the system model, other factors and
the application being run determine what performance is achievable. All AS/400 processors announced from
September 1996 onward have only CPW performance measurements.

Note 2: | This total includes the MFIOP. The combination of internal and external IOPs cannot exceed this number.

Note 3: | The maximum combination of 2440, 7208 or 9348 and Tape Libraries may not exceed four.

Note 4: | The Processor Group is determined by a combination of Processor and Interactive Feature. The following
table provides a cross reference.

Processor Interactive Feature Processor Group
#1506 P20
#1507 P30
#2065
#1508 P30
#1509 P30
#1506 P20
#1507 P30
#2066 #1508 P30
#1509 P30
#1510 P30
#1506 P30
#1508 P40
#2067 #1509 P40
#1510 P40
#1511 P40
#1506 P30
#1508 P40
#2068 #1509 P40
#1510 P40
#1511 P40
Note 5: | The system maximum for internal tapes and CD-ROMs is 18.

General Note: Capacities shown may require prerequisites. Some combinations of features
may not be valid.
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Table 5: Summary of the AS/400e server 740

Model 740
Processor Feature #2069 #2070
Relative System Perf (Notes 1 and 2)
Processor CPW 3660 4550
Interactive CPW
#1514 (Base) 120 120
#1510 1050 1050
#1511 2000 2000
#1512 3660 3660
#1513 - 4550
Number of Processors 8 12
Main Storage (MB) 1024-40960 1020-40960
Processor Group (Note 4) P40-P50 P40-P50

Numbers are for all processor features System
Maximum
Disk Storage
Base (GB) 4.19

Maximum Internal (GB)
Maximum External (GB)
Total Maximum (GB)
Disk unit IOPs (Note2)
SPD 1/O Bus
1/0 card slots
Communication Lines
Maximum Workstation Controllers
Maximum workstations
Twinaxial
ASCII
Ys-inch/8mm Cartridge Tape (Internal) (Note 5)
CD-ROM (Internal) (Note 5)
Y%-inch Tape (Note 3)
Reel 9348
Reel 2440
Reel 9347
Cartridge 34XX, 35XX
Tape Libraries Maximum
Y-inch Cartridge
8mm
8mm Cartridge (External)
Optical Libraries
Diskettes (5 Ys-inch or 8-inch)
LAN/ATM Ports Maximum
Wireless IOP Maximum
IPCS Maximum
Cryptographic Processors
Fax IOPs (2 lines/IOP)

2095.9/4294.9 (VAR3 /| V4AR4)
2061.3/4260.6 (V4R3 / VAR4)
2095.9/4294.9 (V4R3 / V4R4)

1-37

1-19

3-237

1-300

1-175

7000
3150

0-18
1-18

1-72
16

32
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Note 1: CPW is the Commercial Processing Workload that is now being used to measure the performance of all
AS/400 processors. The CPW value is measured on maximum configurations. The type and number of disk
devices, the number of workstation controllers, the amount of memory, the system model, other factors, and
the application being run determine what performance is achievable. All AS/400 processors announced from
September 1996 onward have only CPW performance measurements.

Note 2: This total includes the MFIOP. The combination of internal and external IOPs cannot exceed this number.

Note 3: The maximum combination of 2440, 7208 or 9348 and Tape Libraries may not exceed four.

Note 4: Processor Group is determined by a combination of the Processor and Interactive Feature. The following
table provides a cross reference.

Processor Interactive Feature Processor Group

#1514 P40
#1510 P50

#2069
#1511 P50
#1512 P50
#1514 P40
#1510 P50

#2070 #1511 P50
#1512 P50
#1513 P50

Note 5: The system maximum for internal tapes and CD-ROMs is 18.

General Note: Capacities shown may require prerequisites. Some combinations of features
may not be valid.
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Table 6: Summary of the AS/400e server SB1

Model SB1
Feature #2310 #2311 #2312 #2313
Relative System Performance t t t t
Number of Processors 8 12 8 12
Main Storage (M) Min/Max 4096 4096 8192 8192
Software Charge Group P30 P40 P40 P40
Disk Unit Capacity (G)
Base 16.77 16.77 16.77 16.77
Maximum Internal 34.35 34.35 34.35 34.35
Maximum External - - - -
Total Maximum 34.351 34.351 34.351 34.351
Disk Controllers 1 1 1 1
Diskette (8 or 5 ¥ inch) 0-2 0-2 0-2 0-2
CD-ROM 1 1 1 1
Tape Attachment?
Ya-inch and/or 8mm Cartridge 0-3 0-3 0-3 0-3
(Internal)
8mm Cartridge (External) 0-4 0-4 0-4 0-4
Y%-inch Reel 9348, 2440 0-4 0-4 0-4 0-4
Y%-inch Cartridge 34xx, 35xx 0-4 0-4 0-4 0-4
Physical Packaging
SPD I/O Bus 1-5 1-5 1-5 1-5
I/0 Card Slots --SPD 3-29° 3-29° 3-29° 3-29°
1/0 Card Slots --PCl 0 0 0 0
System Expansion
(#5072/#5073/#5082/#5083) 0-2(#5073) 0-2(#5073) 0-2(#5073) 0-2(#5073)
Storage Expansion (#5055/#5057) 0 0 0 0
Storage Expansion (#5052/#5058) 0 0 0 0
Workstation Attachment
Controllers Min/Max 1-3% 1-3% 1-3% 1-3*
Twinax Devices
V4R1 7 7 7 7
V4R2/V4R3 28 28 28 28
ASCII Devices
V4R1 6 6 6 6
V4R2/V4R3 28 28 28 28
LocalTalk Devices 0 0 0 0
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Communications Lines 1-16 1-16 1-16 1-16
FAX Adapters 0-2 0-2 0-2 0-2
Cryptographic Processor 0-1 0-1 0-1 0-1
LAN/ATM Ports 1-5 1-5 1-5 1-5
Wireless LANs 0-2 0-2 0-2 0-2
Integrated PC Servers 0-2 0-2 0-2 0-2
Optical Libraries 0-2 0-2 0-2 0-2
Note 1: There is a logical limit of 17.16 GB if mirrored or 25.76 GB if RAID is used for performance measurements.
Note 2: It is a requirement to have one tape.
Note 3: Two logical features are supported on the base system.
Note 4: With V4R1, a maximum of two workstation controllers is supported.
T AS/400e server SB1 performance data is based on standard benchmarks. Specific performance data may
be found at the following vendor Web sites:
BAAN — htt p://waw baan. com
SAP — http://wwn sap. com

General Note: Capacities shown may require prerequisites. Some combinations of features

may not be valid.
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AS/400e server 170

v

AS/400e server 170 System Unit

The Model 170 System Unit is a PCI only based unit. It has a base configuration of:
» Processor (one must be specified):

V4R3 or V4RA4 is required for the following processors. Processor performance CPW is
provided.

— #2289 processor with 64M memory (50/15 CPW)

— #2290 processor with 64M memory (73/20 CPW)

— #2291 processor with 64M memory (115/25 CPW)

— #2292 processor with 256M memory (220/30 CPW)
— #2385 processor with 256M memory (460/50 CPW)
— #2386 processor with 256M memory (460/70 CPW)
— #2388 processor with 256M memory (1090/70 CPW)

Performance figures shown are for client/server and are interactive in an unconstrained
environment. Memory and disk I/O constraints may limit the performance of some
applications.

e Multifunction 1/O Processor (MFIOP)

For #2289, #2290, #2291, and #2292 processors, both the processor and MFIOP are
combined onto one card. The base disk controller is embedded (#9728 not required).

* One 4.19G Disk Unit

» Three additional internal disk slots
* One LAN Adapter

e One CD-ROM unit
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One Console attachment:

— #9720 Twinaxial/WAN IOA for Twinaxial Console and ECS
— #9745 WAN for Operations Console or Client Access Console and ECS

Six additional PCI card slots
No Battery Backup
Uninterruptable Power Supply (UPS) / CPM (optional)

PCI Card Technology

The Model 170 is a Peripheral Component Interconnect (PCl) based technology system. SPD
cards do not attach to the Model 170.

The fundamental bus architecture of the AS/400 remains unchanged with the implementation
of PCI adapters. The AS/400 IOP architecture continues to off load cycles from the main
processor, isolate the host from adapter and network errors, and manage, configure, and
service the adapters. PCI architecture continues to offer advantages over other system
structures.

There are several types of PCI cards, each of which requires a specialized slot on the AS/400
backplane:

68

Low-Speed PCI Adapter Cards

These require a PCI card slot and a PCI controller to drive them. This PCI controller can
either be included on the backplane or be a separate PCI card that attaches to the
backplane.

High-Speed PCI Adapter Cards

High-speed PCI cards require a higher bandwidth connection to the PCI controllers than
low-speed PCI cards do. The PCI controller can be included on the backplane or be a
separate PCI card that attaches to the backplane.

Low-Speed/High-Speed PCI Adapter Cards
These PCI cards can be installed in either a low-speed slot or high-speed slot.
PCI Controller Cards

PCI controller cards support a number of low-speed PCI card slots and a number of
high-speed PCI card slots depending on how the backplane is wired. They require a
controller position on the backplane.

Integrated Netfinity Server Controller Cards

A variant of the PCI controller cards, the Integrated Netfinity Server, supports a number of
PCI card slots and requires a PCI controller to drive them. The Integrated Netfinity Server
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occupies a special reserved two-slot controller position on the backplane. One is for the
Integrated Netfinity Server processor card, and one is for the Integrated Netfinity Server
Bridge card.

PCI cards allow the implementation of Customer Setup Features (CSU). On the Model 170,
this means that main storage, disk units, PCI features, removable media devices, and
external cables are all customer installable. Orders for these devices alone are installable by
the customer. If the customer wants IBM Customer Engineer (CE) to install these CSU, this is
a billable service. Orders for non-CSU features, such as upgrades and the #7101 system
expansion unit, will still be installable by an IBM CE. With orders that contain a mix of CSU
and non-CSU, the customer has the choice of installing the CSU products themselves or to
let the IBM CE install them when the CE installs non-CSU features.

Model 170 non-CSU features include:

e #2740 PCI Raid Disk Controller

e #2741 PCI Raid Disk Controller

» #2748 PCI Raid Disk Controller

e #7101 System Expansion Unit

e #7102 System Expansion Unit

« #8813 Optional Base 8.58 GB Disk Unit

e #8817 Optional Base 8.58 GB 10k rpm Disk Unit
» #8824 Optional Base 17.54 GB Disk Unit
e #9707 Base 4.19 G Disk Unit

e #9720/#9745 Base ECS/Console Options
o #9723/#9724/#9738 Base LAN Options

* #9728 Base Disk Controller

» Processor Upgrades

Main Storage

The Model 170 #2289, #2290, and #2291 processors ship with 64M of base main storage.
The #2292, #2385, #2386, and #2388 processors ship with 256M of base main storage.
There are six additional Dual Inline Memory Modules (DIMM) slots available to the #2289,
#2290, #2291, and #2292. There are 14 additional slots available to the #2385, #2386, and
#2388 processors. These additional slots are available for DIMMs of either 32M, 128M, and
256M up to a maximum of 832M for the #2289, #2290, and #2291 processors, a maximum of
1024M for the #2292 processor and a maximum of 3584M for the #2385, #2386, and #2388
processors. Memory on all processors of the Model 170 must be added in pairs. Therefore,
additional memory options are either 64M (2 x 32M DIMMSs), 256M (2 x 128M DIMMSs), or
512M (2 x 256M DIMMSs). There are no features to specify the base Main Storage.

There are no feature exchanges when swapping memory DIMMs.
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The following table shows the main storage options for the Model 170.

Main Storage Supported
Processor Options Additional Memory Cards Supported
(min M/max M) Base Feature Feature Feature Feature
#3001 #3002 #3003 #3004 Maximum
(32M) (128M) (256M) (256M)
#2289/#2290/#2291
(64-832) 64M 6 6 0 2 6
#2292
(256-1024) 256M 6 6 0 2 6
#2385/#2386/#2388
(256-3584) 256M 12 14 12 12 14

Note: Mixing of stacked (#3003) and unstacked (#3004) memory is not allowed within pairs
or quads and use of the same CCIN number is required. Once these rules are met, mixing of
guad “groupings” on the same riser card is allowed.

Workstation Controllers

The Model 170 supports only 5250-type workstations (excluding LAN attachments). The
default system console is an Operations Console. If a Twinaxial Console is needed, then this
feature must be selected in the configurator.

A 5250 twinaxial device or 5250 emulation adapter in a PC may support a single address,
multiple addresses, or shared sessions on a single address. Whenever a device is powered
on or when the 5250 emulation software is started on a PC, any addresses that are defined
respond to the workstation controller polls. Therefore, these addresses count as an active
address even though no device description may exist on the AS/400 (system value
QAUTOCEFG is set to *NO).

« When a device has multiple addresses defined for multiple sessions to support jump
screen or to support an attached printer, each session counts towards the maximum
active addresses supported by that workstation controller.

« When a device has a single address defined with shared sessions, then that device
counts as one of the maximum active addresses and up to four of the maximum
shared sessions.

The #2722/#2746 is an 8-port twinaxial workstation IOA with a 20-foot attachment cable for
attaching up to 40 5250-type displays and printers. Each port supports seven attached
addresses allowing for up to 56 attached addresses of which only 40 can be active. When the
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attached display supports address sharing, a maximum of 120 shared sessions are
supported. #2722/#2746 is specified when additional PCI twinaxial workstations controllers
are required.

There is a maximum of 300 shared sessions per IOP. See “Table 3: Summary of the AS/400e
server 720" on page 58 for system maximums.

When ordered, the Multifunction 1/O Processor, has a selection of features that determine
whether a 5250-type device (#9720), Operations Console or Client Access Console PC
(#9745) will be used as a console. If the #9745 is selected, then choose one of the following
cables:

e #0367 Operations Console Cable (requires V4R3 or higher)

Operations Console Cable attaches to the first port (port 0) of the #9745 Base
Multi-Protocol Communications Adapter. #0381 (Remote Control Panel Cable). Note that
the Remote Control Panel cable can be ordered with or without the #0367 Operations
Console Cable. The Operations Console Cable is mutually exclusive with #0362. For
Operations Console cable attachment instructions, refer to the Windows 95 or Windows
NT Client Access setup guide.

* #0362 Client Access Console Cable

Client Access Console Cable attaches to the second port (port 1) of the #9745 Base
Multi-Protocol Communications Adapter. It is mutually exclusive with #0367.

The following workstation controllers can be attached to the Model 170:

o #2746 PCI Twinaxial Workstation IOA
* #9720 Base PCl WAN/Twinaxial IOA

#2722 PCI Twinaxial Workstation IOA

The #2722 is an 8-port twinaxial workstation IOA with a 20-foot attachment cable for
attaching up to 40 5250-type displays and printers. Each port supports seven attached
addresses allowing for up to 56 attached addresses of which only 40 can be active. When the
attached display supports address sharing, a maximum of 120 shared sessions are
supported. #2722 is specified when additional PCI twinaxial workstation controllers are
required.

#2746 PCI Twinaxial Workstation IOA

The #2746 is an 8-port twinaxial workstation IOA with a 20-foot attachment cable for
attaching up to 40 5250-type displays and printers. Each port supports seven attached
addresses allowing for up to 56 attached addresses of which only 40 can be active. When the
attached display supports address sharing, a maximum of 120 shared sessions are
supported. The #2746 is specified when additional PCI twinaxial workstation controllers are
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required. This feature replaces #2722 PCI Twinaxial Workstation IOA. This feature, #2746,
requires V4R4 or later, and can be installed in either high and low speed slots.

#9720 Base PClI WAN/Twinaxial IOA

This combined twinaxial and communications adapter is a base option on the Model 170. A
cable with a 4-port expansion box comes with this adapter. Each port supports seven
attached addresses, for a total of 28 attached addresses per #9720. When the attached
display supports address sharing, a maximum of 112 shared sessions are supported. This
adapter also supports a single communication line. See “#9720 Base PCI WAN/Twinaxial
IOA” on page 117.

Multifunction I/O Processor (MFIOP)
A base MFIOP is standard on all Model 170s.

Note: Other IOP cards support several functions. Therefore, the term MFIOP is not limited to
designate the base MFIOP as on earlier models.

PCI Base Multifunction IOP

This MFIOP provides support for two low-speed PCI card slots and one high-speed PCI card
slot. It also drives one additional card, which is either an Integrated Netfinity Server or an
additional high-speed slot.

Low-speed PCI Slot (C09) Supports a #2745/#9745 PCI Two-Line WAN I0A, #2722 PCI
Twinaxial Workstation I0A, #2746 PCI Twinaxial Workstation,
or #9720 PCl WAN/Twinaxial IOA. If slot C0O3 is empty, C09
can also support a #2723/#9723 PCI Ethernet IOA or
#2724/#9724 PCI Token Ring I0A.

Low-speed PCI slot (C08) Supports #9745 Base PCI Two-Line WAN IOA or #9720 PCI
WAN/Twinaxial IOA.

High-speed slot (C07) Supports #9728 Base PCI Disk Unit controller, #2740 PCI
RAID Disk Unit controller, or #2741 PCI RAID Disk Controller,
or #2748 PCI RAID Disk Unit Controller (see notes below).

High-speed slot (C03) If no #2866 Integrated Netfinity Server is installed in slots
C02/C04, then C03 may be used for a #2723/#9723 PCI
Ethernet I0A, #2724/#9724 PCI Token-Ring 10A,
#2838/#9738 100/10 Mbps Ethernet I0A, #2750, #2751,
#2761 or the Low-speed ATM adapters #2811 (25 Mbps UTP),
#2812 (45 Mbps Coax T3/DS3), or #2819 (34 Mbps Coax E3).

Reserved Slots (C02/C04) The MFIOP supports #2866 Integrated NetfinityServer in slots
C02/C04 only if no card is installed in high-speed slot C03
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Notes: On processors #2289, #2290, #2291 and #2292, the PCI Disk controller is embedded
on the backplane.

Feature #2741 is supported only for migration purposes.

#2809 PCI LAN/WAN/Workstation IOP

This IOP is a feature I/O processor with 16MB of memory that supports LAN, WAN, Twinaxial
and tape IOAs installed in the System Expansion unit (#7101). It can only be installed in the
#7101 System Expansion Unit. One Base Controller (with no feature required) comes
standard in the #7101 installed in slot E10. A further PCI Feature Controller can be
purchased if needed for installation in slot EO7 of the #7101 System Expansion Unit.

» Expansion Unit Slot E10

The base controller (CCIN 2809) provides support for two low-speed PCI card slots (E13
and E14) and two high-speed PCI card slots (EO8 and EQ09). The following figure shows
the 10As supported in each slot.

— E14 #2721, #2722, #2745, #2746, #9745

— EI3 #2721, #2722, #2745, #2746, #9745
Empty if ATM IOA in E08

Slot E10_|
Base
c PC|” — EO09 #2718 or #2729 PCl Magnetic Media
© gl?\ltrSS?J;) Controller

#2723 PCI Ethernet I0A

#2724 PCI 16/4 Mbps Token-Ring IOA
#2745 PCI Two-Line WAN IOA

#281x PCl ATM IOA

#2838 PCI 100/10 Mbps Ethernet IOA

—— EO8
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« Expansion Unit Slot EQ7

The #2809 provides support for two low-speed PCI card slots and one high-speed PCI
card slot. The following figure shows the I0OAs supported in each card slot.

E12 Any two in any combination:
#2721, #2722, #2745, #2746, #9745
—— E11
Slot EO7 __| #2718 PCI Magnetic Media Controller
#2809 #2723 PCI Ethernet IOA
#2724 PCI 16/4 Mbps Token-Ring IOA
— E03 #2729 PCI Magnetic Media Controller
#2745 PCI Two-Line WAN IOA
#281x PCI ATM IOA
#2838 PCI 100/10 Mbps Ethernet IOA
P EO04 #2866 PCI Integrated Netfinity Server
: Processor Card
: E02 #2866 PCI Integrated Netfinity Server
Bridge Card
Note: The #2809 supports #2866 Integrated Netfinity Server in slots EO2/E04
but only if no card is installed in slot EO3

EO03 is available as a high-speed slot when E02/E04 is empty. A high-speed PCI card can
be installed in slot EO3 or a #2866 Integrated Netfinity Server can be installed in EO2/E04.
It is not allowed to have a cards in both E02/E04 and EO03.

Note that for best performance, no other features should be intermixed with a #2838 PCI
100/10 Mbps Ethernet IOA on a #2809 PCI LAN/WAN/Workstation 10P.

The number of PCI cards that can be supported in a Model 170 depends upon the
number of controllers in the system. Take care in the selection of the controllers. The
configuration rules should always be followed.

#2824 PCI LAN/WAN/Workstation IOP

This IOP is a feature 1/0O processor with 32MB of memory installed in the System Expansion
Unit (#7101 or #7102). It is the base controller in the #7102 System Expansion Unit. It
provides support for up two low-speed PCI card slots, two high-speed PCI card slots, and on
PCI SCSl/high-speed PCI card slot. The following installation restrictions apply.
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e #7101 Expansion Unit, Slot EQ7

In this location, the #2824 provides support for two low-speed PCI card slots and one
high-speed PCI card slot. This figure shows which cards are supported in each slot.

#2824

Slot EO7 __|

—— E12

—— El1

—— EO3

#2721, #2722, #2723, #2724, #2745
#2746, #2750, #2751, #2761, #9745

#2721, #2722, #2723, #2724, #2745
#2746, #2750, #2751, #2761, #9745

#2718, #2723, #2724, #2729, #2745, #2746,
#2750, #2751, #2761, #2811, #2812, #2815,
#2816, #2818, #2819, #2838, #4800, #9745

#2866 PCI Integrated Netfinity Server
Processor Card

#2866 PCI Integrated Netfinity Server

Bridge Card

Note: The #2824 supports #2866 Integrated Netfinity Server in slots E02/E04
but only if no card is installed in slot E03

e #7102 Expansion Unit, Slot E10
Base CCIN 2824 provides support for two low-speed PCI card slots, and two high-speed

PCI card slots. The following figure shows the adapters supported in each slot.

Slot E10
Base

PCI —
Controller

(CCIN 2824)

— El14

—— E13

—E09

— EO08

#2721, #2722, #2723, #2724, #2745, #2746

#2721, #2722, #2723, #2724, #2745, #2746
Empty if ATM IOA in E08

#2718, #2729, #2745, #2746, #2750,
#2751, #2761, #4800

#2723, #2724, #2745, #2746, #2750, #2751,
#2761, #2811, #2812, #2815, #2816, #2818,
#2819, #2838, #4800
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e #7102 Expansion Unit, Slot EQ7

The #2824 feature code provides support for two low-speed PCI cards and one
high-speed PCI card slot. The following figure shows the IOAs supported in each slot.

E12 Any two in any combination:
#2723, #2724, #2745, #2746, #2750,
—— E11 #2751, #2761
SlotEO7 |
#2824
I EO3 #2723, #2724, #2729, #2745, #2746,

#2750, #2751, #2761, #2811, #2812,

#2815, #2816, #2818, #2819, #2838,

#4800

A second tape controller for external

tapes #2729 or #2718 can be installed.
~~~~~~~~~~~~ E04 #2866 PCI Integrated Netfinity Server
Processor Card

#2866 PCI Integrated Netfinity Server
Bridge Card

Note: The #2824 supports #2866 Integrated Netfinity Server in slots E02/E04
but only if no card is installed in slot EO3

The number of PCI cards that can be supported in a Model 170 depends on the humber of
controllers in the system. Care must be taken in the selection of the controllers, and the
configuration rules should always be followed.

Communications

Model Maximum Communications Lines

System Unit System Expansion Unit

170 12 18

Note: See “Table 2: Summary of the AS/400e server 170" on page 56.

The following adapters support communications on the Model 170:

o #2721 PCI Two-Line WAN IOA (supported but not orderable on new systems after
February 1999)

e #2745 PCI Two-Line WAN IOA

e #2750 PCI ISDN BRI U IOA

e #2751 PCI ISDN BRI S/T IOA

e #2761 Integrated Analog Modem
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» #9720 Base PClI WAN/Twinaxial IOA

* #9745 Base PCI Two-Line WAN IOA

* #9721 Base PCI Two-Line WAN IOA (supported but not orderable on new systems after
February 1999)

#2745 PCIl Two-Line WAN I0A

Supports up to two multiple protocol communications ports when one of two (in any
combination) of the following cables are attached:

» #0348 V.24/EIA232 20ft/6m PCI Cable
» #0349 V.24/EIA232 50ft/15m PCI Cable
» #0353 V.35 20ft/6m PCI Cable

» #0354 V.35 50ft/15m PCI Cable

» #0355 V.35 80ft/24m PCI Cable

» #0356 V.36 20ft/6m PCI Cable

» #0358 V.36 150ft/45m PCI Cable

» #0359 X.21 20ft/6m PCI Cable

» #0360 X.21 50ft/15m PCI Cable

* #0362 20ft/6m Communications Console Cable
» #0367 Operations Console Cable*

» #0365 V.24/EIA232 80ft/24m PCI Cable

*Only one #0367 Operations Console cable is allowed per #2745.

#2750 PCI ISDN BRI U IOA

#2750 is a 4-port (8-channel) ISDN BRI (basic rate interface) full-sized PCI card. Based on
the latest DSP technology, #2750 allows connections to fax or data modems connected to the
telephone network with analog phone lines as well as to other IDSN devices. Each port
consists of 2B+D configuration. #2750 is the “U”-bus (2 wire) version 10A.

« For data mode support, B-channel supports digital data at 64 kbps.
e For modem mode support, B-channel supports V.90 and lesser modulations.

A wrap cable/plug and four 30Ft RJ-45 to RJ-45 network cables are shipped with each card.
The #2750 I0A supports full duplex mode. It supports the SLIP/PPP, IDLC and Fax protocols.

It is allowed both in the Base System Unit and the System Expansion Unit. A #2824 |OP is
required. There is a maximum of one #2750 per IOP. Requires V4R4 with PTFs. This feature
requires country certification / homologation.
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#2751 PCI ISDN BRI S/T IOA

The #2751 is a 4-port (8-channel) ISDN BRI (basic rate interface) full-size PCI card. Based
on the latest DSP technology, the #2751 allows connections to fax or data modems
connected to the telephone network with analog phone lines, as well as to other IDSN
devices. Each port consists of 2B+D configuration. The #2751 is the “S/T"-bus (4 wire)
version |OA.

« For data mode support, the B-channel supports digital data at 64 kbps.
* For modem mode support, the B-channel supports V.90 and lesser modulations.

A wrap cable and plug and four 30-foot RJ-45 to RJ-45 network cables are shipped with each
card.

The #2751 10A supports full duplex mode. It supports the SLIP/PPP, IDLC, and Fax
protocols. It is allowed both in the Base System Unit and the System Expansion Unit. A
#2824 I0P is required to support the #2751. A maximum of one #2751 is allowed per IOP.
The #2751 requires V4R4 with PTFs. This feature requires country certification or
homologation.

#2761 Integrated Analog Modem

Based on the latest DSP technology, #2761 allows the modem function to be integrated into
the I0A and supports multiple analog modem ports (8-phone lines). Each line supports V.90
and lesser modulations. The #2761 IOA supports full duplex mode.

A wrap cable/plug and eight 30-foot UTP phone cables are shipped with each card.

This feature supports the SLIP/PPP, SDLC, and Fax protocols. An asynchronous line
description is required which can only be used for Fax. The #2761 is configured as a single
IOA with eight individual resources available.

There is a maximum of one #2761 per IOP. The #2761 requires V4R4 with PTFs, and country
certification or homologation.

#9720 Base PClI WAN/Twinaxial IOA

Feature provided on base MFIOP to support ECS on communications adapter. The cable
required for ECS is #0348 V.24/E1A232 20ft/6m PCI Cable.

The #9720 also supports Twinaxial Workstation Controllers (see “Workstation Controllers” on
page 70). The #9720 is mutually exclusive with the #9745.

#9745 Base PCI| Two-Line WAN IOA

This feature attaches to the MFIOP and supports up to two multiple protocol communication
ports for ECS and a PC Console. Two cables must be specified for these functions:
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#0348 V.24/EIA232 20ft/6m PCI
#0367 Operations Console PCI Cable 20ft/6m (not required if #2746 is ordered)

The #9745 is mutually exclusive with #9720.

Communication WAN Restrictions

Restrictions may apply when using any of the following communications functions on a PCI
system.

Frame Relay protocol

IPX protocol

X.25 with more than 16 virtual circuits per line

SDLC protocol if used to connect to more than 64 remote sites

Communications line speeds greater than 64 Kbps and up to 2.048 Mbps for the SDLC
or Frame Relay protocols (Bisync is always limited to a maximum of 64 Kbps)

Asynchronous communications or Asynchronous PPP line speeds greater than 115.2
Kbps.

Non-Asynchronous Communications line speeds greater than 64 Kbps and up to 640
Kbps for X.25

No high speed communication line allowed when a feature code #2750, #2751, or
#2761 is installed under the same IOP.

V.25 Autocall cable not supported.

Select standby mode not supported

In particular, this applies when using #2745 PCI Two-Line WAN I0A or the IPX protocol (IPX
is used over LAN adapters, ATM adapters, or over frame relay).

Additional information is available in the file called AS4CNFG PACKAGE on Marketing Tools.
This is a comprehensive document with details on communications restrictions, which apply
in a number of different circumstances. This document should be consulted for full details on
what these restrictions are. Customers should be able to obtain this document from their local
IBM sales office. Business Partners may find this document in the AS/400lib section of
BPLibrary.

Encryption

#4800 PCI Crypto Coprocessor

This feature provides a rich cryptography function and secure storage of cryptographic keys.
It requires OS/400 V4R4, BOSS option 35, and Cryptographic Service Provider APls. The
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level of the cryptographic function is determined by the Cryptographic Access Provider
Licensed Program, which is downloaded to the adapter.

It can be installed in the System Expansion Unit (#7101) with PCI LAN/WAN/Workstation IOP
feature #2824 and in the System Expansion Unit (#7102). On new systems from the plant,
#4800 will be shipped with the system, but not installed.

Local Area Networks and Asynchronous Transfer Mode

The following adapters and controllers support LAN attachment on the Model 170.

One of the following base LAN adapters is included at no charge:

» #9723 PCI Ethernet IOA
e #9724 PCI 16/4 Mbps Token-Ring IOA
« #9738 PCI 100/10 Mbps Ethernet IOA

Other adapters supporting LAN attachments are:

» #2723 PCI Ethernet IOA

o #2724 PCI 16/4 Mbps Token-Ring IOA

« #2838 PCI 100/10 Mbps Ethernet IOA

» #2815 PCIl 155 Mbps UTP OC3 ATM IOA
» #2816 PCI 155 Mbps MMF ATM IOA

» #2818 PCI 155 Mbps SMF OC3 ATM I0A
» #2866 PCI Integrated Netfinity Server

The following table identifies the maximum number of LAN ports allowed. This table does not
define the maximum number of the individual features allowed by the model. The individual
LAN card description should be viewed for that information.

Model System Maximum of LAN Ports

System Unit System Expansion Unit

170 3 4

Note: See “Table 2: Summary of the AS/400e server 170" on page 56.

The ATM adapters are not available in all countries and are also subject to country
requirements, which may also limit availability.

The following table shows the maximum number of communication lines, given the
combination of LAN lines with 0 through 228 twinaxial devices.
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Number of Twinaxial Devices (Note 2)
0 28 40 68 80 108 120 148 160 188 200 228

Number 6 10 9 8 7 6 5 4 3 2 1
of LANs
(Note 1) 5 12 11 10 9 8 7 6 5 4 3 2 1

3to4 14 13 12 11 100 9 8 7 6 5 4 3

lto2 16 15 14 13 12 1 10 9 8 7 6 5

0 18 17 16 15 14 13 12 11 10 9 8 7
Note 1: Includes LANs under Integrated Netfinity Server
Note 2: Refer to workstation controller section for determining devices, addresses, and shared sessions.

#2838/#9738 PCI 100/10 Mbps Ethernet IOA
The #9738 is a base LAN option on the Model 170.

The 100/10 Mbps Ethernet PCI adapter feature allows the AS/400 to attach to standardized
100 Mbps high-speed Ethernet LANs and also allows attachment to existing 10 Mbps
Ethernet LANs. This adapter comes with an RJ45 connector for attachment to UTP-5 media.
It requires one high-speed PCI card slot. If placed in the System Unit, it can be supported in
slot C03 by the MFIOP or in slot C05 by the #2866 Integrated Netfinity Server. The Ethernet
/IEEE 802.3 IOA is capable of operating in half or full duplex mode.

If #2838/#9738 100/10 Mbps Ethernet is selected to be run on an Integrated Netfinity Server,
then one Specify feature #0222 (100/10Mbps Ethernet on Integrated Netfinity Server) is
required for each #2838/#9738 ordered.

Model 170 Maximum Number of #2838/#9738

#2838/#9738 3

The #9738 is mutually exclusive with #9723 and #9724 as a base LAN controller.

#2724/#9724 PCIl 16/4 Mbps Token-Ring IOA
The #9724 is a base LAN option on the Model 170.

This feature provides a single attachment to either 16 Mbps or a 4 Mbps Token-Ring. The
feature consists of an IOA card, internal code which supplies IEEE 802.5 Media Access
Control (MAC), and IEEE 802.2 Logical Link Control (LCC) functions. The I0A is capable of
operating in half or full duplex mode.
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The #2724/#9724 comes with an 2.44m Token-Ring cable, or a separately purchased
twisted-pair cable to the RJ45 connection on the IOA may be attached. It occupies one PCI
card slot.

If #2724/#9724 16/4 Mbps Token-Ring LAN IOA is installed on an #2866 Integrated Netfinity
Server, then one Specify #0220 (Token-Ring on Integrated Netfinity Server) is required for
each #2724/#9724 ordered.

The #9724 is mutually exclusive with #9723 and #9738 as a base LAN controller.

#2723/#9723 PCI Ethernet IOA (10 Mbps)
The #9723 is a base LAN option on the Model 170.

This feature provides a single attachment to one Carrier Sense Multiple Access/Collision
Detect Local Area Network. It consists of an adapter card and internal code, which supplies
Ethernet Version 2 and IEEE 802.3 Media Access Control (MAC) plus 802.2 Logical Link
Control (LLC) functions. The Ethernet/IEEE 802.3 IOA is capable of operating in half or full
duplex mode.

The #2723/#9723 has an RJ45 connector and a 15-pin D-shell connector for attachment of
customer-supplied cabling. A vendor AUI Ethernet cable or RJ45 twisted-pair cable must be
ordered separately. It occupies one PCI card slot.

If #2723/#9723 Ethernet IOA is selected to be run on an #2866 Integrated Netfinity Server,
then one Specify #0221 (Ethernet on Integrated Netfinity Server) is required for each
#2723/#9723 ordered.

The #9723 is mutually exclusive with #9724 and #9738 as a base LAN controller.

#2815 PCI 155 Mbps Unshielded Twisted Pair ATM I0A

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Unshielded Twisted Pair (UTP-5) interface. This interface is intended for
connection to both local area switches and direct connection to service provider equipment.
The #2815 is typically used where 155 Mbps speeds are required over distances of less than
100 meters. It uses one high-speed slot, but cannot be placed in the Base System Unit. It
attaches in slot E08 and slot EO3 (where #2809/#2824 is a prerequisite) of the System
Expansion Unit (#7101/#7102). Maximum: two.

#2816 PCIl 155 Mbps Multi-Mode Fiber OC3 ATM I0A

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Multi-Mode Fiber (MMF) 62.5 micron interface. This interface is intended
for connection to both local area switches and direct connection to service provider
equipment. The #2816 is typically used where 155 Mbps speeds are required over distances
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of less than 2 Km. It uses one high-speed slot but cannot be placed in the Base System Unit.
It attaches in slot EO8 and E03 (where #2809/#2824 is a prerequisite) of the System
Expansion Unit (#7101/#7102). Maximum: two.

#2818 PCI 155 Mbps Single-Mode Fiber OC3 ATM I0A

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Single-Mode Fiber (SMF) 9 micron interface. This interface is intended
primarily for direct connection to service provider equipment but can be used for local area
switches. #2818 is typically used where 155 Mbps speeds are required over distances from
16 to 40 Km. It uses one high-speed slot, but cannot be placed in the Base System Unit. It
can attach in slots EO8 and E03 (where #2809/#2824 is a prerequisite) of the System
Expansion Unit (#7101/#7102). Maximum: two.

#2866 PCI Integrated Netfinity Server

The Integrated Netfinity Server contains an Intel 333 MHz Pentium Il Processor, four main
storage slots, and two LAN IOA slots. The adapter requires two reserved PCI card positions,
one for the processor card and the second for the bridge card to interface the processor card
to the AS/400 system. A maximum of two #2866 Integrated Netfinity Servers are supported,
one in the Base System Unit and one in the System Expansion Unit (#7101/#7102).

The Integrated Netfinity Server provides high-performance LAN serving to LAN-attached
PCs. 0OS/2 Warp Server for AS/400, Novell IntraNetWare, Lotus Domino, Flowmark, Firewall
for AS/400, or Microsoft Windows NT server is supported on the Integrated Netfinity Server.

The Integrated Netfinity Server comes with no base main memory and supports up to four of
the following features:

e #2861 32M IOP Memory Card
e #2862 128M IOP Memory Card
e #2867 256M IOP Memory Card

Each LAN slot can contain either a Token-Ring or an Ethernet IOA from the following list:

o #2723/#9723 PCI Ethernet IOA
o #2724/#9724 PCI 16/4 Mbps Token Ring IOA
* #2838/#9738 PCI 100/10 Mbps Ethernet IOA

There can only be one #2838/#9738 on each #2866 Integrated Netfinity Server. An external
cable is included to enable connectivity to Integrated Netfinity Server hardware (keyboard,
mouse), which also allows for optional use of parallel and serial ports.

If running Microsoft Windows NT on the Integrated Netfinity Server, these additional features
are required:
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#0325 IPCS Extension Cable for Windows NT (orderable)

#1700 IPCS Keyboard/Mouse for Windows NT (default in some countries and orderable
in others)

« A display unit must be connected to the Integrated Netfinity Server to support NT

¢ A minimum of 64M IOP memory on the Integrated Netfinity Server

For keyboard/mouse and display support in countries outside the USA, consult the Internet
at: http://www as400. i bm com

Migrated Features
The following features are also supported on the Model 170, but only for migration:

o #2722 PCI Twinaxial Workstation I0OA
#2811 PCI 25Mbps UTP ATM IOA

#2812 PCI 45Mbps Coax T3/DS3 ATM IOA
#2819 PCI 34Mbps Coax E3 ATM I0A
#2857 Integrated PC Server

9406 Model 170 System Unit

Power and Packaging

The Base System Unit supports four disk units, one tape unit, and one CD-ROM. It also
includes a PCI controller (MFIOP) and further slots as illustrated in the following figure.
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Card Layout (processors #2385, #2386, #2388)
D02 CD-ROM — MFIOP
*% DO1 Tape
PROCESSOR C09 4—‘ LAN/WAN/Twinax IOA ‘
Base Memory Base Memory MFIOP OP Panel
WAN/Twinax IOA #9720 or
N co8 2-Line WAN IOA #9721/#9745
Memory Riser Cards * M02 Disk Unit Lo1
* MO02 Riser Cards is only for processors Disk Unit L02 4{ . ‘
#2385, #2386, #2388. #2408, #2409 - co7 Disk Controller #9728/#2740/#2741
*% Memory DIMMSs plug directly to the planar Disk unit Lo3
on processors #2289, #2290, #2291, Disk Unit LO4 ‘
#2292, #2407 Co6 d Netfinity Server IOA #2723 / #2724 ‘
PCI Cards Slots ‘
PCI Card coo co5 ‘ Integrated Netfinity Server IOA
ECS & Console #9720/#9745 | cos | #2723 42724 1 42838
Disk Ctir #2740/#2741/#9728/#9748 co7
Integrated Netfinity Server LAN Card Co6 Co4 :l l(':;eszzl:di Netfinity Server Bridge Slot #2866
Integrated Netfinity Server LAN Card Co5
Integrated Netfinity Server Bridge co4 -
High Speed Slot co3 co3 — High Speed LAN / WAN / Low Speed ATM Slot
Integrated Netfinity Server Processor Co2 C02 Integrated Netfinity Server Proc Slot #2866
Card Layout (processors #2289, #2290, #2291, #2292) .
Shot For full power and UPS details, see the
oo 4 ANAN T OA ‘ Physical Planning Quick Reference on the
Web at: http://www as400. i bm cond t st udi of
WAN/Twinax I0A #9720 or pl anni ng/ i ndex_rf.htm
cos 2-Line WAN IOA #9745 -
% ‘ Slots C02/C04 are reserved for the #2866
co7 Feature Disk Controller #2740/#2748 .
Integrated Netfinity Server. The LAN IOAs for
\ ‘ the Integrated Netfinity Server must be placed
C06 Integrated Netfinity Server IOA #2723 / #2724 . .
Isiaskitiostindio in CO5 or CO6. If there is no Integrated
o [ msgrated Netity Server IO ‘ N.etflmty Server, slot CO3 can be used for any
| #2723 27241 #2838 high speed WAN or low-speed ATM. If there is
co4 Integrated Netfinity Server Bridge Slot #2866 an Integrated Netflnlty Server’ then SIOt C03
(reserved) must be empty. When an Integrated Netfinity
Server is installed and a #2723 or #2724 is
€03 | | "= High Speed LAN/WAN/ Low Speed ATM Siot installed in C09, a maximum of 64 stations
Cc02 Integrated Netfinity Server Processor Slot #2866 can be ConflgUFEd to run on the IOA II'I Cog
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System Expansion Unit Schematics

#7101 System Expansion Unit
Power and Packaging

The System Expansion Unit supports six disk units and includes a PCI feature controller
(MFIOP) and further slots as illustrated in the following figure.

Card Layout

Disk Unit F11
350 Watt Power Suppl!

Disk Unit F12 s

Disk Unit F13

Disk Unit F14

Disk Unit F15 PCI Cards

Disk Unit F16 | Low Speed PCI Slot El4
Low Speed PCI Slot E13
Low Speed PCI Slot E12
Low Speed PCI Slot E11l
Base Controller (CCIN 2809) E10
Tape Controller #2729/#2718 E09
LAN/ATM Adapter EO8
Feat. Controller #2809/#2824 EO7
Integrated Netfinity Server LAN Slot E06
Integrated Netfinity Server LAN Slot EO05
Integrated Netfinity Server #2866 EO4
High Speed PClI Slot EO3
Integrated Netfinity Server Bridge Card | | EO2

Slot
El4

E13

E12

E1l1

E10

E09

E08

EO07

EO06

EO5

E04
EO03

E02

— | Slow Speed PCI Slot

— | Slow Speed PCI Slot

Slow Speed PCI Slot

Slow Speed PCI Slot

—| Base Controller (CCIN 2809)

== | Tape Controller #2729#2718

'—= | High Speed LAN / ATM Adapter

—| Feature Controller Slot #2809

—| Integrated Netfinity Server LAN IOA #2723/ #2724

| Integrated Netfinity Server IOA #2723 / #2724 | #2838

Integrated Netfinity Server Processor Card #2866

High Speed LAN / ATM or Tape Controller

L — | Integrated Netfinity Server Bridge Card (reserved)

If any ATM is in slot EQ8, then slot E13 must be empty. Slots E02/E04 are reserved for the

#2866 Integrated Netfinity Server. The LAN I0As for the Integrated Netfinity Server must be

placed in EQ5 (#2723/#9723, 2724/#9724 or #2838) or EQ6 (#2723/#9723, 2724/#9724). If
there is no Integrated Netfinity Server, then slot EO3 can be used for any LAN, high speed
WAN, ATM, or #2729/#2718 Magnetic Media Controller. If there is an Integrated Netfinity
Server, then slot EO3 must be empty. If ATM is in Slot E08, then E13 must be empty.

#7102 System Expansion Unit

Power and Packaging

The System Expansion Unit supports six disk units and includes a PCI feature controller
(MFIOP) and further slots as illustrated in the following figure.

86  AS/400e System Handbook: February 2000 Update




Card Layout
" - Slot
Disk Unit F11 El4 — | Low Speed PCI Slot
" " 350 Watt Power Supply
Disk Unit F12 E13 —=| Low Speed PCI Slot
Disk Unit F13
Disk Unit F14 E12 | Low Speed PCI Slot |
Disk Unit F15 PCI Cards E11 [ Low speed pcisior |
Disk Unit F16
Low Speed PCI Slot E E1l0 —| Base Controller (CCIN 2824) |
Low Speed PCI Slot E13
Low Speed PCI Slot E12 E09 | = | #2718, #2729, #2750, #2751, #2761, #4800
Low Speed PCI Slot | E11] Eos L | #2723, #2724, #2745, #2746, #2838, #281x, #2750,
Base Controller (CCIN 2824) E10 #2751, #2761, #4800
Tape Controller #2729/#2718 ﬂ EO7 Feature Controller Slot #2824
LAN/ATM Adapter E08
Feat. Controller #2824 EO7 EO06 ——= | Integrated Netfinity Server LAN Slot
Integrated Netfinity Server LAN Slot E06 EO5 —=| Integrated Netfinity Server LAN Slot
Integrated Netfinity Server LAN Slot EO05 —
Imegraled Nelfinity Server #2866 E04 E04 Integrated Netfinity Server Processor Card Slot #2866
- — #2718, #2723, #2724, #2729, #2745, #2746, #2750,
High Speed PCI Slot EO03 E03 #2751, #2761, #281x, #2838, #4800
ini i E02
Integrated Netfinity Server Bridge Card E— EO02 L & | Integrated Netfinity Server Bridge Card Slot (reserved) |

If any ATM is in slot EQ8, then slot E13 must be empty. Slots E02/E04 are reserved for the
#2866 Integrated Netfinity Server. The LAN I0As for the Integrated Netfinity Server must be
placed in EO5 (#2723/#9723, 2724/#9724 or #2838/#9738) or E06 (#2723/#9723,
2724/#9724). If there is no Integrated Netfinity Server, then slot EO3 can be used for feature
cards as indicated in the above diagram. If there is an Integrated Netfinity Server, then slot
EO03 must be empty. If ATM is in Slot E08, then E13 must be empty.

Internal Expansion Features

#7101 System Expansion Unit

For a diagram, see “#7101 System Expansion Unit” on page 86. This feature allows the
addition of PCI cards and disk units. It includes one base controller (CCIN 2809) card in slot
E10.

It supports six disks with concurrent maintenance. The disk controller for these six disk units
resides in the system unit. However, concurrent maintenance is only supported when RAID-5
or mirroring disk protection is enabled. #2740, #2741 or #2748 support concurrent
maintenance only when protection is active. #7101 also supports nine PCl adapter cards and
three high-speed cards driven by two PCI feature controllers and one #2866 Integrated
Netfinity Server although configuration restrictions apply. It also supports the #2729 Magnetic
Media Controller for external tape and optical drive support, the #2718 Magnetic Media
Controller for external tape #7207 and the high-speed (155 Mbps) ATM cards #2815, #2816,
and #2818, which require a System Expansion Unit (#7101/#7102).
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This feature requires its own power cord. There is a maximum of one #7101 per system. This
feature is mutually exclusive with #7102. The #7101 is not allowed with processor feature
#2289.

#7102 System Expansion Unit

For a diagram, see “#7102 System Expansion Unit” on page 86. This feature provides greater
flexibility through the combinations of PCI cards supported. The #7102 is supported on
processor features #2290, #2291, #2292, #2385, #2386, and #2388 only.

It supports up to six additional disk units with concurrent maintenance. The controller of these
disk units resides in the base system. However, concurrent maintenance is only supported
when RAID-5 or mirroring disk protection is enabled. The #2740, #2741, or #2748 features
support concurrent maintenance only when protection is active. The #7102 also supports
nine PCI adapter cards and three high-speed cards driven by two PCI feature controllers and
one #2866 Integrated Netfinity Server although configuration restrictions apply.

It also supports the:

e #2729 Magnetic Media Controller for external tape and optical drive support

e #2718 Magnetic Media Controller for external tape #7207

o #2750/#2751 PCI ISDN BRI cards

e #2761 Integrated Analog Modem

e #4800 Crypto Coprocessor

« High-speed (155 Mbps) ATM cards #2815, #2816, and #2818, which require a System
Expansion Unit (#7101/#7102)

A maximum of one remote access adapter (#2750, #2751 or #2761) is allowed per PCI
controller card (CCIN 2824).

One PCI controller card (CCIN 2824) with 32 Mb of memory and a 350-watt power supply is
included with the #7102. This feature requires its own power cord.

There is a maximum of one #7102 per system. This feature is mutually exclusive with #7101.
V4R4 or later is required. The feature is not allowed with processor feature #2289.

Continuously Powered Main Store (CPM)

The Model 170 uses the Continuously Powered Main Store (CPM) feature in conjunction with
specific UPS. The UPS protects the AS/400e from spikes, power surges, and burnouts.
Power outages of up to 15 minutes are supported by the battery backup. After this time, if the
power has not been restored to the AS/400e, the data currently in memory in the AS/400
system is put into sleep mode. CPM sleep mode maintains memory data for up to 48 hours or
until power has been restored. When power is restored, CPM allows the Model 170 to go into
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an orderly shutdown so an IPL can be completed in the shortest time possible after a long

power outage.

Both CPM/UPS models include an extra tray for batteries to extend run time. AS/400
CPM/UPS offers user-replaceable and hot-swappable battery trays which allow the batteries
to be easily replaced at any time, even during a blackout. The models are shown in the

following table.

Model Battery Additional Voltage Frequency VA Watts
Trays Battery
Tray
9910-080 1 1 100-240V 50-60Hz 800 800
*9910-140* 2 1 100V 50-60Hz 1000 1000
120-127V 50-60Hz 1200 1200
200-240V 50-60Hz 1400 1400

Note: The watts and volt amperes (VA) are different depending on the voltage for the 9910 Model 140.

Disk Units

There is a maximum of ten disk units supported on the Model 170.

There is no support for an external disk on the Model 170. Nor can previous models of
internal disk be migrated to the Model 170.

#6831 1.6Gb Read Cache Device

Read Cache Device feature #6831 (CCIN 6731) is a solid state disk device that provides the
Large Read Cache function required by high-performance disk unit controllers. See
“Extended Adaptive Cache” on page 36 for more information. There is a maximum of one per
#2748 PCI RAID Disk Unit Controller IOA. Extended Adaptive Cache cannot be used with
compression on the same #2748 PCI RAID Disk Unit Controller IOA. The #2748 I0A is
shipped with compression disabled. Compression is enabled by moving a jumper on the IOA.
Refer to “PCI Disk Units” on page 197 for detailed information.

The following table contains the maximum number of supported disk units for the Model 170.
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Feature Size RPM Maximum

#6807 4.19G 7200 9
#6813 8.58G 7200 9
#6817* 8.58G 10000 9
#6824 17.54G 7200 9
#8813 8.58G 7200 1
#8817* 8,58G 10000 1
#8824 17.54G 7200 1
#9707 4.19G 7200 1
* Requires PCI RAID Disk Unit Controller #2748.

For disk unit descriptions, refer to “PClI Disk Units” on page 197.

Magnetic Media Controllers

#2729 PCIl Magnetic Media Controller SCSI

The #2729 PCI Magnetic Media Controller SCSI provides for the attachment of tape and
optical devices. See “Magnetic Media Controllers” on page 251.

#2718 PCI Magnetic Media Controller

#2718 is a SCSI Tape IOA that provides attachment capabilities for the IBM 7207 Model QIC
External Tape Drive. #2718 can attach one tape drive.

Prerequisite: VAR2 or later and System Unit Expansion #7101 or #7102.

#2740 PCI RAID Disk Unit Controller
See “Magnetic Media Controllers” on page 251.

#2741 PCI RAID Disk Unit Compression Controller
See “Magnetic Media Controllers” on page 251.

#2748 PCI RAID Disk Unit Compression Controller
See “Magnetic Media Controllers” on page 251.
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#9728 Base PCI Disk Unit Controller Ultra SCSI
See “Magnetic Media Controllers” on page 251.

Internal Tape, CD-ROM, and Diskette Units

Tape unit migrations from previous model AS/400s are not supported. Internal tapes cannot
be installed in the #7101 System Expansion Unit.

For more information, refer to “Internal Tape” on page 210.

Base CD-ROM Drive
Refer to “Internal CD-ROM Drives” on page 220.

Diskette Drive Support
There is no diskette support on the Model 170.
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AS/400e Dedicated Server for Domino

The AS/400e Dedicated Server for Domino is specifically designed to deliver outstanding
price performance and value when serving a variety of Lotus Domino workloads on a single
server. Because the AS/400e server 170 is used as the base model, the AS/400e dedicated
Server for Domino is fully configured with all of the same expandability currently available on
the AS/400e server 170.

This chapter describes the features unique to the Dedicated Server. All other features are

common to the AS/400 server 170. Their descriptions can be found in “AS/400e server 170"
on page 67.

v

AS/400e Dedicated Server for Domino System Unit

The AS/400e Dedicated Server for Domino uses the AS/400e server 170 as the base model.
It is a PCl-only based unit and has a base configuration of:

» Processor (one must be specified):

V4R4 is required for the following processors. Processor or interactive performance CPW
is provided.

— #2407 processor with 256M memory (30/10 CPW / 1300 Simple Mail Users)
— #2408 processor with 512M memory (60/15 CPW / 2300 Simple Mail Users)
— #2409 processor with 512M memory (120/20 CPW / 4300 Simple Mail Users)

Relative performance measurements (described in the following list) are derived by
performing various monitored and measured workloads on AS/400e servers. The results
(reported values) can be used to compare relative performance characteristics of
processor features offered for AS/400e servers.
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Note: Estimated number of users and performance in customer environments varies. To
achieve estimated Simple Mail Users requires a fully configured server including
additional memory and disk.

— Simple Mail Users (SMU) — This relative performance measurement is derived by
performing high-volume Lotus Domino mail workloads on Dedicated Domino
processors. Simple Mail Users are representative of mail applications, particularly
those that do not perform any database-related tasks. Simple Mail Users represent
the number of concurrent light mail users for the Dedicated Domino processors.
These reported values reflect 70% processor utilization to allow for peak loads in
excess of customer workload estimates.

— Commercial Processing Workload (CPW) — This relative performance
measurement is derived by performing commercial processing workloads on
Dedicated Domino processors. Commercial Processing Workloads are representative
of commercial applications, particularly those that do significant database processing
in conjunction with journaling and commitment control. The reported values for CPW
do not represent a guaranteed level of capacity to perform non-Domino workloads.
The reported CPW may be used by System Resource activities and Domino Resource
extensions (for example, database accesses, external program calls, and so on). The
amount of CPW consumed will reduce the available capacity to perform Simple Mail
Users (SMU).

— Processor CPW is an approximate value reflecting the maximum amount of
non-Domino workload (10 to 15% of CPU) that can be supported.

— Interactive CPW is an approximate value reflecting the portion of Processor CPW that
can be used for workloads performing interactive-based tasks (5250).

Multifunction I/O Processor (MFIOP)

— For the #2407 processor, the MFIOP (CCIN 675A) and the processor are combined
on the planar board.

— For the #2408 and #2409 processors, the MFIOP (CCIN 6757) plugs on the processor
card.

#9740 Base RAID PCI Disk Unit controller
One 4.19G Disk Unit

Three additional internal disk slots

One LAN Adapter

One CD-ROM unit

One console attachment:

— #9720 Twinaxial/WAN IOA for Twinaxial Console and ECS
— #9745 WAN for Operations Console or Client Access Console and ECS
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» Six additional PCI card slots
* No battery backup
e Uninterruptable Power Supply (UPS)/CPM (optional)

PCI Card Technology

The AS/400e Dedicated Server for Domino uses the Model 170 as the base model. This
makes it a Peripheral Component Interconnect (PCl)-based technology system. SPD cards
do not attach to the Model 170.

The fundamental bus architecture of the AS/400 system remains unchanged with the
implementation of PCI adapters. The AS/400 IOP architecture continues to off-load cycles
from the main processor, isolate the host from adapter and network errors, and manage,
configure, and service the adapters. PCI architecture continues to offer advantages over
other system structures.

There are several types of PCI cards, each of which require a specialized slot on the AS/400
backplane:

e Low-Speed PCI Adapter Cards

These require a PCI card slot and require a PCI controller to drive them. This PCI
controller can either be included on the backplane or be a separate PCI card that
attaches to the backplane.

» High-Speed PCI Adapter Cards

High-speed PCI cards require a higher bandwidth connection to the PCI controllers than a
low-speed PCI card does. The PCI controller can either be included on the backplane or
be a separate PCI card that attaches to the backplane.

* Low-Speed/High-Speed PCI Adapter Cards
These PCI cards can be installed in either a low-speed slot or high-speed slot.
* PCI Controller Cards

PCI controller cards support a number of low-speed PCI card slots and a humber of
high-speed PCI card slots depending on how the backplane is wired. They require a
controller position on the backplane.

» Integrated Netfinity Server Controller Cards

A variant of the PCI controller cards, the Integrated Netfinity Server, supports a number of
PCI card slots and requires a PCI controller to drive them. The Integrated Netfinity Server
occupies a special reserved two-slot controller position on the backplane. One slot is for
the Integrated Netfinity Server processor card, and the other slot is for the Integrated
Netfinity Server Bridge card.
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PCI cards allow the implementation of Customer Setup Features (CSU). On the Model 170,
this means that main storage, disk units, PCI features, removable media devices, and
external cables are all customer installable. Orders for these devices alone are installable by
the customer. If the customer wants IBM Customer Engineer (CE) to install these CSU, this is
a billable service. Orders for non-CSU features, such as upgrades and the #7102 System
Expansion Unit, will still be installable by an IBM CE. With orders that contain a mix of CSU
and non-CSU, the customer has the choice of installing the CSU products themselves or to
let the IBM CE install them when the CE installs non-CSU features.

AS/400e Dedicated Server for Domino non-CSU features include:

» #2748 PCI Raid Disk Controller

e #7102 System Expansion Unit

» #8813 Optional Base 8.58G Disk Unit

» #8824 Optional Base 17.54GB Disk Unit
e #9707 Base 4.19G Disk Unit

e #9720/#9745 Base ECS/Console Options
o #9723/#9724/#9738 Base LAN Options

* #9740 Base Disk Controller

» Processor Upgrades

Main Storage

The #2407 processor ships with 256M of base main storage. The #2408 and #2409
processors ship with 512M of base main storage. There are six additional DIMM* slots
available to the #2407 and 14 additional slots available to the #2408 and #2409 processors.
These additional slots are available for DIMMs of either 32M, 128M, and 256M up to a
maximum of 768M for the #2407 processor, a maximum of 3584M for the #2408 and #2409
processors. Memory on all processors of the Model 170 must be added in pairs (or quads on
the #2408 and #2409 when more than 8 memory features are installed). There are no feature
exchanges when swapping memory Dual Inline Memory Modules (DIMMSs).

The table on the following page shows the main storage options for the Dedicated Domino
servers.
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Main Storage Supported

Processor ..
Options Additional Memory Cards Supported
(min M/max M) Base Feature Feature Feature Feature Maximum
#3001 (32M) | #3002 (128M) | #3003 (256M) | #3004 (256M)
256M
#2407 CCIN 3002 6 6 0 2 6
512M
#2408 / #2409 CCIN 3004 12 12 0 14 14

Note: Mixing of stacked (#3003) and unstacked (#3004) memory is not allowed within pairs
or quads, and using the same CCIN number is required. Once these rules are met, mixing
guad “groupings” on the same riser card is allowed.

#9740 Base PCI RAID Disk Unit Controller

The #9740 Base RAID PCI Disk Unit Controller will support up to 10 Internal Disk Units, 1
Internal Tape, and 1 Internal CD-ROM. Priced feature #2740 is not supported on any Domino
Server Processor. Priced feature #2748 is a High Performance RAID Disk Unit Controller with
compression that can be substituted (without credit) for the Base RAID Disk Unit Controller
#9740. #9740 is included with all Domino Server processors #2407, #2408, and #2409.
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AS/400e server 720

AS/400e server 720 System Unit

The Model 720 System Unit has a base configuration of:
» Processor (one must be specified):

#2061 processor (240 CPW)

#2062 processor (420 CPW)

#2063 2-way processor (810 CPW) supports LPAR
#2064 4-way processor (1600 CPW) supports LPAR

e #1500 Interactive Card (35 CPW)

¢ Base 256M memory

e Multifunction 1/O Processor (MFIOP)

* LAN Adapter

e One 4.19GB Disk Unit

« Base System Unit Expansion

» Nine additional internal disk slots

* One CD-ROM unit

« Console attachment (one must be specified):

— #9720 (Twinaxial/WAN) for Twinaxial console and ECS
— #9745 (WAN) for Operations Console or Client Access Console and ECS

« Eight additional PCI card slots in the system unit
« Fourteen additional PCI card slots or six SPD card slots in the System Unit Expansion
» Internal Battery Backup and continuously powered main storage (CPM)

« Concurrent repair capability
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Card Technology

The AS/400e server 720 supports Peripheral Component Interconnect (known as PCI) card
technology. PCl is an industry-standard format that allows the AS/400e servers to choose
from a wide range of devices to be integrated into the system. The Model 720 has the ability
to use both PCI cards and SPD technology cards. SPD cards use the same technology as
implemented on previous AS/400 systems. They are known as SPD because they are
designed to fit on a bus designed by the System Products Division (SPD) of IBM.

Most functions supported with SPD cards have equivalent function cards in PCI format. The
following functions are supported with SPD technology cards only (they do not have
equivalent function PCI cards for the Model 720):

« ASCII Adapter
* V.25 Autocall cable
» Select standby mode

PCI adapters also do not support X.21 switched WAN dialup or Shorthold Mode WAN.

The fundamental bus architecture of the AS/400 is unchanged when using PCI adapters. The
AS/400 I0P continues to off load the main processor; isolate the host from adapter and
network errors; and manage, configure, and service the adapters. PCI architecture offers
advantages in flexibility over non-AS/400 system structures.

Interactive Features

The Model 720 supports various levels of interactive performance through the installation of
various interactive features. For a discussion of how these features influence system
performance, see “IBM Workload Estimator for AS/400” on page 16.

Processor Interactive Features CPW
Feature CPW #1500 #1501 #1502 #1503 #1504 #1505
#2061 240 35 70 120
#2062 420 35 70 120 240
#2063 810 35 120 240 560
#2064 1600 35 120 240 560 1050

A feature cross-reference table (see the following page) can be used to relate the Processor
Feature Code to the Processor and Interactive features visible in the AS/400 configurator.
The Processor Feature Code is found by displaying the QPRCFEAT system value or in the
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rack configuration. The Processor Feature Code is used when ordering software license
keys. The corresponding Processor/Interactive features can be found by displaying the
QGPL/QWCORDFEAT data area. The necessary PTFs can be found in info APARs 1111757
for VAR3 and 1111838 for V4R4.

Processor Feature Interactive Feature Processor Feature Code*
#1500 #206A
#2061 #1501 #206B
#1502 #206C
#1500 #206D
#1501 #206E
#2062
#1502 #206F
#1503 #207A
#1500 #207B
#1502 #207C
#2063
#1503 #207D
#1504 #207E
#1500 #207F
#1502 #208A
#2064 #1503 #208B
#1504 #208C
#1505 #208D

* Previously known as System Feature Code

Main Storage

The Model 720 ships with 256M of base main storage. There are 14 slots available for
additional DIMMs of 32M, 128M, or 256M, which must always be added in pairs.
Consequently, the minimum increase of main storage is 64M. There are no feature codes to
specify the base memory.

The configurator seeks to minimize the DIMMs used. IBM may offer feature exchanges on a
megabyte-for-megabyte basis to reach a precise memory requirement.
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For processor #2062, a Main Storage Expansion riser card (#2830) may be installed that
provides 16 sockets for additional memory DIMMs.

For processors #2063 and #2064, two Main Storage Expansions (#2830) may be installed
that provide 32 sockets for additional memory cards. Memory must be installed in pairs.
However, if memory is installed on the second #2830 Memory Expansion, quad rules apply.
And, the memory must be installed in the same capacity (and feature code) as the equivalent
position on the base riser card (#2830).

The following table shows the main storage options for the Model 720.

Main Storage Supported
Processor Options Quantity of Additional DIMMs Supported
(min MB/max MB) Base Feature Feature Feature Maximumm
#3001 #3002 #3004 Quantit
(32M) (128M) (256M) Y
#2061
(256-2048) 256MB 14 14 6 14
#2062
(256-4096) 256MB 28 30 14 30
#2063/#2064
(256-8192) 256MB 44 46 30 46

Power and Packaging

Every Model 720 has built-in batteries and power control electronics which have CPM
capabilities. If power to the Model 720 is lost, the internal batteries (BBU) will provide power
to the Model 720 for approximately 30 seconds before alerting OS/400 to go into CPM mode.
To keep the system running longer than 30 seconds and to support external devices such as
a console or tape drive, an external UPS is recommended.

The #5153 Redundant Power Supply feature consists of two power supplies. It provides
redundancy for the power supplies in the System Unit and the System Unit Expansion.
Protecting the power supplies improves system availability by allowing a Model 720 to
continue running with one failed power supply until down time is scheduled to replace it.

Since this feature physically resides in the #5064/#9364 System Unit Expansion, the
prerequisite is a #5064 or #9364. It is not available on the Model 720 processor #2061.
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Marketing configurator defaults to a #5153 on the initial order Model 720s and model
upgrades into Model 720s, where #5153 is offered. The #5153 is recommended on larger 720
systems and any 720 system after the disk units are protected.

One power supply is an 845-Watt (re-rated to 970 at V4R3), and the other is a 650-Watt
(re-rated to 700 at V4R3).

Workstation Controllers

The Model 720 supports both 5250-type and ASCII workstations. See “Table 3: Summary of
the AS/400e server 720" on page 58 for the maximums. The Model 720 does not support
system console specify codes.

The default system console is an Operation Console. If a Twinax Console is needed, then
this feature must be selected in the configurator.

A 5250 twinax device or 5250 emulation adapter in a PC may support a single address,
multiple addresses, or shared sessions on a single address. Whenever a device is powered
on or when the 5250 emulation software is started on a PC, any addresses defined respond
to the workstation controller polls. These addresses count as an active address even though
no device description may exist on the AS/400 (system value QAUTOCFG is set to *NO).

* When a device has multiple addresses defined for multiple sessions to support jump
screen or to support an attached printer, each session counts toward the maximum active
addresses supported by that workstation controller.

« When a device has a single address defined with shared sessions, then that device
counts as one of the maximum active addresses and up to four of the maximum
shared sessions.

There is a maximum of 300 shared sessions per IOP.

When ordered, the Multifunction 1/O Processor, has a choice of features that determine
whether a 5250-type device (#9720) or a PC (#9745) is to be used as a console. If #9745 is
selected, then choose one of the following cables:

* #0367 Operations Console Cable (requires V4R3 or higher)

Operations Console Cable attaches to the first port (port 0) of the #9745 Base
Multi-Protocol Communications Adapter. To enable use of the Remote Control Panel
function with Operations Console, order feature #0381 (Remote Control Panel Cable).
Note that the Remote Control Panel cable can be ordered with or without the #0367
Operations Console Cable. It is mutually exclusive with #0362. For cable attachment
instructions, refer to the Windows 95 or Windows NT Client Access setup guide.

* #0362 Client Access Console Cable
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Client Access Console Cable attaches to the second port (port 1) of the #9745 Base
Multi-Protocol Communications Adapter. It is mutually exclusive with #0367.

The following additional workstation controllers can be attached to the Model 720:

* #9720 Base PCI WAN/Twinaxial IOA
o #2722 PCI Twinaxial Workstation IOA
* #6180 SPD Twinaxial Workstation IOA

#2720/#9720 PClI WAN/Twinaxial IOA

The #9720 is the Base PCI WAN/Twinaxial IOA for the Model 720. This combined
twinaxial/communication adapter supports 28 active twinaxial addresses. It ships with a cable
and a 4-port expansion box, with each port supporting seven attached addresses. When the
attached display supports address sharing, a maximum of 112 shared sessions are
supported. It also supports a single communications line. See “Communications” on

page 115 for a discussion of the communications capabilities of this adapter. The #9720
cannot be installed on the same system as a #2720. When the attached display supports
address sharing, a maximum of 112 shared sessions are supported.

#2722 PCI Twinaxial Workstation I0A

The #2722 is an 8-port twinaxial workstation IOA with a 20 foot attachment cable for
attaching up to 40 5250-type displays and printers. Each port supports seven attached
addresses. This allows up to 56 attached addresses of which only 40 can be active. When
the attached display supports address sharing, a maximum of 120 shared sessions are
supported. #2722 is specified when additional PCI twinaxial workstations controllers are
required.

#2746 PCIl Twinaxial Workstation IOA

The #2746 is an 8-port twinaxial workstation IOA with a 20-foot attachment cable for
attaching up to 40 5250-type displays and printers. Each port supports seven attached
addresses and allows up to 56 attached addresses of which only 40 can be active. When the
attached display supports address sharing, a maximum of 120 shared sessions are
supported. #2746 is specified when additional PCI twinaxial workstation controllers are
required. This IOA is a direct replacement for the #2722. Feature #2746 requires V4R4 or
later, and can be installed in either high or low speed slots.

#6180 SPD Twinaxial Workstation IOA

The #6180 is an 8-port twinaxial workstation IOA with a 20 foot attachment cable for
attaching up to 40 5250-type displays and printers. Each port supports seven attached
addresses. This allows up to 56 attached addresses, of which only 40 can be active. When
the attached display supports address sharing, a maximum of 120 shared sessions are
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supported. The #6180 feature requires a #2629 LAN/WAN/Workstation SPD IOP as a
prerequisite.

Migration Features
The following features are supported on the 720 Server as migration features only:

* #6050 Twinaxial Workstation Controller

* #6140 Twinaxial Workstation Controller

e #6141 ASCII Workstation Controller

e #6142 ASCII 12-Port Workstation Expansion

Multifunction I/O Processor (MFIOP)
A base MFIOP comes standard on all Model 720s.

Note: Other IOP cards support several functions, since the term MFIOP is not limited to
designate a base MFIOP as on earlier models.

PCI Base Multifunction IOP (MFIOP)

The base MFIOP (CCIN 9164) supports four PCI card slots, one of which is the high-speed
PCI card slot used for the disk controller. It also drives one Integrated PC Server. The slots in
the MFIOP are different speeds and consequently support different features.

High-speed slot (C11) PCI Disk Unit Controller (#2726, #2740, #27410r #2748)
or Base PCI Disk Unit Controller (#9728)
Low-speed slot (C09) PCl WAN/Twinaxial IOA (#9720) or PCIl Two-Line WAN

|OA (#9721 or #9745)

Low-speed slots (C08 and C10) PCI Two-Line WAN IOA (#2721)
PCI WAN / Twinaxial IOA (#2720)
PCI Twinaxial Workstation 10A (#2722)
PCI Twinaxial Workstation I0A (#2746)
PCI 10 Mbps Ethernet IOA (#2723 / #9723)
PCIl 16/4 Mbps Token-Ring IOA (#2724 | #9724)
PCI Two-Line WAN IOA (#2745)

Integrated Netfinity Server (#2685) slots (C06 and C07 )
The MFIOP does not support two LAN adapters in slots
C08 and C10. When an Integrated Netfinity Server
(#2865) is installed in C06/C07, a Twinaxial IOA (#2720,
#2722 or #2746) is not allowed in slot C08 and no LAN
cards are allowed in slots C08 or C10.
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#2629 SPD LAN/WAN/Workstation IOP
This adapter uses one SPD slot. It supports up to three of the following IOAs:

* #2699 Two-Line WAN IOA

e #6149 16/4 Mbps Token-Ring IOA
» #6180 Twinaxial Workstation IOA
» #6181 Ethernet/IEEE 802.3 IOA

One #2629 supports any combination of adapters with one restriction. There is a maximum of
two LAN IOAs.

Up to seven #2629s can be placed into each 1063 Mbps System Unit Expansion Tower
#5072. #2629 is not allowed in slot 14 of the #5072 tower. No restrictions apply when using
#2629 with a #5073 tower.

#2824 PCI LAN/WAN/Workstation IOP

The #2824 PCI LAN/WAN/Workstation IOP can be used for attaching DASD, tape, LAN,
WAN, and workstation I0As to the system. This IOP supports different combinations of cards
depending on where the IOP is installed in the system unit: #9364 System Unit Expansion or
#5065 Storage/PCI Expansion Tower. See the #5065 figure on page 159.

« System Unit Slot C03

The #2824 supports PCI features installed in system unit positions C01, C02, C04, and
CO05. In high-speed slot C01, it supports the PCI 100/10M Ethernet IOA (#2838/#9738), or
one of the PCI ATM IOAs (#281x).

In the C02 high-speed slot, it supports one of these options:

#2718 PCI Magnetic Media Controller
#2729 PCI Magnetic Media Controller
#2750 PCI ISDN IOA

#2751 PCI ISDN IOA

#2761 PCI Integrated Analog Modem
#4800 PCI Cryptographic Coprocessor

In low-speed slots C04 and CO05, it supports:

#2721 PCI Two-Line WAN IOA
#2722 PCI Twinax Workstation I0OA
#2723 PCI Ethernet IOA

#2724 PCIl 16/4M Token-Ring IOA
#2750 PCI ISDN IOA

#2751 PCI ISDN IOA

#2745 PCI Two-Line WAN IOA
#2746 PCI Twinax Workstation I0A
#2761 PCI Integrated Analog Modem
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However, if the #2838 100/10M Ethernet or any #28xx ATM card is installed on this
#2824, then only features #2745 or #2721 may be installed in slots C04 and CO05. Also, if
the #2865 PCI Integrated Netfinity Server is installed in slots C06 and C07, then the IPCS
or Netfinity Server controls C04 and C05. There is a maximum of one #4800 per #2824.
There is a maximum of one remote access card (#2750, #2751, or #2761) per #2824.
This is illustrated by the following figure.

One or two cards
—— CO05 — )
#2721 PCl Two-Line WAN

#2722 PCI Twinaxial Workstation

#2723 PCI Ethernet

#2724 PCI 16/4M Token-Ring

#2745 PCI Two-Line WAN

#2746 PCI Twinaxial Workstation

#2750 PCI ISDN IOA

#2751 PCI ISDN IOA

Slot CO3 | #2761 PCI Int. Analog Modem
#2824 |

——C04

#2729 PCI Magnetic Media Controller
#2718 PCI Magnetic Media Controller
#2750 PCI ISDN I0A
— co2 —| #2751 PCI ISDN IOA
#2761 PCI Integrated Analog Modem
#4800 PCI Crypto Co-processor

col | #2838PCl 100/10M Ethernet
| #281x PCI ATM IOA

e #9330 System Unit Expansion (SUE) Position E15

A base PCI LAN/WAN/Workstation IOP comes standard with the PCI Integrated
Expansion Unit #9330 and is located in slot E15. There is no feature required to identify
this card (it will appear in a rack configuration list as CCIN 2824). It provides support for
three PCI card slots, one high-speed PCI card slot (which is reserved solely for the SUE
disk controller) and one Integrated PC Server/Netfinity Server.

In the high-speed slot E16, it supports only the #2726, #2741 or #2748 PCI Disk Unit
Controller. In slots E12, E13, and E14 it supports any three of the following adapters (with
a maximum of two LAN cards):

#2721 PCI Two-Line WAN IOA (supported but cannot be ordered for new systems
after February 9, 1999)
#2722 PCI Twinaxial Workstation I0A
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#2723 PCI Ethernet IOA

#2724 PCI 16/4M Token-Ring I0A
#2745 PCI Two-Line WAN I0OA
#2746 PCI Twinaxial Workstation IOA
#2750 PCI ISDN IOA

#2751 PCI ISDN IOA

#2761 PCI Integrated Analog modem

When a #2865 Integrated Netfinity Server is installed in SUE slots E19/E20, no LAN IOAs
are allowed in slots E12, E13, and E14.

Additional restrictions for adapters supported in slots E12, E13 and E14 are:

— A maximum of two LAN (#2723 and/or #2724) adapters
— A maximum of one remote access adapter (#2750, #2751 or #2761)
— Any combination of WAN and Twinax adapters

This is illustrated by the following figure.

—— E20
#2865 PCI Integrated Netfinity Server
—— E19
Slot E15
Base —— E16 #2726, #2741 or #2748 PCI Disk Unit
PCl __| Controller
Controller
(CCIN 2824) N\ Any 3 (with a maximum of 1 LAN card)
——E14

#2721 PCI Two-Line WAN

#2722 PCI Twinaxial Workstation
#2723 PCI Ethernet

- E13 #2724 PCIl 16/4M Token-Ring

#2745 PCI Two-Line WAN

#2746 PCIl Twinaxial Workstation
#2750 PCI ISDN IOA

—— E12 #2751 PCI ISDN IOA

#2761 PCI Integrated Analog Modem

* #9330 System Unit Expansion (SUE) Slot EO5 or E10

The #2824 PCI feature controller provides support for three PCI card slots and one
high-speed PCI card slot.

In the high-speed slot (E06 or E11), it supports one of these options:

#2718 PCI Magnetic Media Controller
#2729 PCI Magnetic Media Controller
#2838 PCI 100/10Mbps Ethernet IOA
#9738 PCI 100/10Mbps Ethernet IOA
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#2745
#2746
#281x
#2750
#2751
#2761
#4800

PCI Two-Line WAN IOA

PCI Twinax Workstation I0A
PCI ATM IOA

PCI ISDN IOA

PCI ISDN IOA

PCI Integrated Analog Modem
PCI Crypto Coprocessor

In the low-speed slots (E02, E03, E04 / EQ7, E08, EQ9), it supports:

#2721
#2722
#2723
#9723
#2724
#9724
#2750
#2751
#2745
#2746
#2761

PCI Two-Line WAN I0OA

PCI Twinax Workstation I0OA
PCI Ethernet IOA

PCI Ethernet IOA

PCI 16/4M Token-Ring IOA
PCIl 16/4M Token-Ring IOA
PCI ISDN IOA

PCI ISDN IOA

PCI Two-Line WAN IOA

PCI Twinax Workstation I0OA
PCI Integrated Analog Modem

The following restrictions apply:

— There is a maximum of one remote access card (#2750, #2751, or #2761) per #2824.
— There is a maximum of one high-speed LAN (#2838/#9738) or one ATM feature per

#2824.

— If a high speed LAN or ATM feature is present, low speed LAN (#2723/#2724) is not
allowed on this #2824.

— There is a maximum of two low-speed LANs (#2723 and/or #2724) per #2824.
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Slot
EO05/E10—
#2824

— #2721 PCI Two-Line WAN I0A

- #2751 PCIISDN IOA

3\ #2838/#9738 PCI 100/10M Ethernet
#281x PCI ATM IOA

#2729 PCIl Magnetic Media Controller
#2718 PCIl Magnetic Media Controller
#2745 PCIl Two-Line WAN I0A
#2746 PCI Twinax Workstation
#2750 PCI ISDN IOA

#2751 PCI ISDN IOA

y #2761 PCI Integrated Analog Modem
#4800 PCI Crypto Co-processor

E11,
E06

—

E09, Any 3 (with a maximum of 2 LAN cards)
E04 #2722 PCI Twinax Workstation
#2723/#9723 PCI Ethernet

EO08, #2724/#9724 PCI 16/4M Token-Ring
EO03 #2745 PCl Two-Line WAN

#2746 PCI Twinax Workstation

E07, #2750 PCIISDN IOA

E02

y #2761 PCI Integrated Analog Modem

The #2824 PCI feature controller requires one PCI card position. There is a maximum of
one in the system unit and two in the #9330 PCI Integrated Expansion Unit, plus the Base
LAN/WAN/Workstation IOP included as standard with #9330.

e #2824 in #9329 System Unit Expansion (SUE) Slot EO5 or E10

The #2824 PCI feature controller provides support for three PCI card slots and one
high-speed PCI card slot.

In the high-speed slot (E06 or E11), it supports one of the following options:

#2718
#2729
#2838
#9738
#281x
#2750
#2751
#2761
#4800

PCI Magnetic Media Controller
PCI Magnetic Media Controller
PCI1100/10Mbps Ethernet IOA
PCI 100/10Mbps Ethernet IOA
PCI ATM IOA

PCI ISDN IOA

PCI ISDN IOA

PCI Integrated Analog Modem
PCI Crypto Coprocessor

In the low speed slots (E02, EO3, EO4 / EO7, EO8, EQ9), it supports:

#2721
#2722
#2723
#9723

PCI Two-Line WAN IOA

PCI Twinax Workstation I0A
PCI Ethernet IOA

PCI Ethernet IOA
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#2724 PCI 16/4M Token-Ring IOA
#9724 PCI 16/4M Token-Ring I0A
#2750 PCI ISDN IOA

#2751 PCI ISDN I0A

#2745 PCI Two-Line WAN IOA
#2746 PCI Twinax Workstation |IOA
#2761 PCI Integrated Analog Modem

However, if the #2838 100/10M Ethernet or any #28xx ATM card is installed in EO6 or
E11, then only features #2745 or #2721 may be installed in slots E03, EO4 or EO08, E09.
EO07 cannot be used. The following additional restrictions apply:

— There is a maximum of one remote access card (#2750, #2751 or #2761) per #2824.

— When a #2729 PCI Magnetic Media Controller is installed in E06 or E11, only one LAN
is allowed in EO3, EO4 or E08, E09.

— There is a maximum of two low speed LANs (#2723 and/or #2724) per #2824

This is illustrated by the following figure.

#2838/#9738 PCI 100/10M Ethernet
#281x PCI ATM IOA
#2729 PCI Magnetic Media Controller
E11, #2718 PCI Magnetic Media Controller
E06 #2750 PCI ISDN I0A

Slot #2751 PCIISDN IOA
EO05/E10— #2761 PCI Integrated Analog Modem
#2824 #4800 PCI Crypto Co-processor

7

E09, Any 3 (with a maximum of 2 LAN cards)
E04 #2721 PCI Two-Line WAN IOA
#2722 PCI Twinax Workstation
#2723/#9723 PCI Ethernet

EO08, #2724/#9724 PCI 16/4M Token-Ring
EO03 #2745 PCI Two-Line WAN

#2746 PCIl Twinax Workstation
#2750 PCIISDN IOA

EO7, #2751 PCIISDN IOA

E02 Y #2761 PCI Integrated Analog Modem

#2809 PCIlI LAN/WAN/Workstation IOP

This feature controller IOP can be used for attaching PCI LAN, WAN, and Workstation IOAs
to the system. The #2809 supports different combinations of cards depending on where it is
installed in the system unit or #9364 System Unit Expansion.
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System Unit Slot C03

The #2809 supports PCI features installed in system unit positions C01, C02, C04, and
CO05. In high-speed slot C01, it supports the PCI 100/10M Ethernet I0A (#2838) or one of
the PCI ATM IOAs (#281x). In the C02 high-speed slot, it supports a PCI Magnetic Media
Controller (#2729 or #2718). In slots C04 and CO05, it supports any one or two of these
options:

#2721 PCI Two-Line WAN IOA
#2722 PCI Twinaxial Workstation IOA
#2723 PCI Ethernet IOA

#2724 PCI 16/4M Token-Ring I0A
#2745 PCI Two-Line WAN IOA
#2746 PCI Twinaxial Workstation IOA

However, if the 100/10M Ethernet card is installed on this #2809, then only features
#2745 or #2721 may be installed in slots C04 and CO05. Also, if the #2865 PCI Integrated
Netfinity Server is installed in slots C06 and C07, then the IPCS or Netfinity Server
controls C04 and CO05.

This is illustrated by the following figure.

One or two cards
T CO05 [ #2721 PCI Two-Line WAN
#2722 PCI Twinaxial Workstation
—— #2723 PCI Ethernet
#2724 PCI 16/4M Token-Ring
#2745 PCI Two-Line WAN

co4 #2746 PCI Twinaxial Workstation
Slot C03 -
#2809 o
#2729 PCI Magnetic Media Controller
—— C02 | yo718 PCI Magnetic Media Controller
co1 — #2838 PCI 100/10M Ethernet

#281x PCI ATM IOA
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#9329 System Unit Expansion (SUE) Position E15

A base PCI LAN/WAN/Workstation IOP comes standard with the PCI Integrated
Expansion Unit #9329 and is located in slot E15. There is no feature required to identify
this card. It will appear in a rack configuration list such as CCIN 2809. It provides support
for three PCI card slots: one high-speed PCI card slot (which is reserved solely for the
SUE disk controller) and one Integrated PC Server/Netfinity Server.

In the high-speed slot E16, it supports only the #2726 or #2741 PCI Disk Unit Controller.
In slots E12, E13, and E14 it supports any three of the following PCI adapters (with a
maximum of one LAN card):
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#2721 PCI Two-Line WAN IOA (supported but cannot be ordered for new systems
after February 9, 1999)

#2722 PCI Twinaxial Workstation IOA

#2723 PCI Ethernet IOA

#2724 PCI 16/4M Token-Ring I0A

#2745 PCI Two-Line WAN IOA

#2746 PCI Twinaxial Workstation IOA

When a #2865 Integrated Netfinity Server is installed in SUE slots E19/E20, no LAN IOAs
are allowed in slots E12, E13, and E14.

This is illustrated by the following figure.

— E20
#2865 PCI Integrated Netfinity Server
slotEls [ E19
Base
PCl L E16 —— #2726 or #2741 PCI Disk Unit Controller
Controller
(CCIN 2809) Any 3 (with a maximum of 1 LAN card)
—— E14 #2721 PCl Two-Line WAN
#2722 PCIl Twinaxial Workstation
— E13 #2723 PCI Ethernet
#2724 PCIl 16/4M Token-Ring
L E12 #2745 PCIl Two-Line WAN
#2746 PCl Twinaxial Workstation

#9329 System Unit Expansion (SUE) Slot EO5 or E10

The #2809 PCI feature controller provides support for three PCI card slots and one
high-speed PCI card slot.

In the high-speed card slot (E06 or E11), it supports either a #2838 PCI 100/10M Ethernet
IOA, a #281x PCI ATM IOA, a #2729 PCI Magnetic Media Controller, or a #2718 Magnetic
Media Controller.

In the PCI card slots (E02, E03, EO4 or EO7, E08, EQ9), three of the following options are
supported (only two may be LAN cards):

#2721 PCI Two-Line WAN IOA
#2722 PCI Twinaxial Workstation IOA
#2723 PCI Ethernet IOA

#2724 PCI 16/4M Token-Ring I0A
#2745 PCI Two-Line WAN IOA
#2746 PCI Twinaxial Workstation IOA
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However, if #2838 PCI 100/10 Mbps Ethernet IOA or any ATM feature is installed in E06
or E11, then the first slot (EO2, E07) becomes unavailable. Only the #2721/#2745 PCI
Two-Line WAN IOA is allowed in the remaining slots.

If the #2729 or #2718 PCI Magnetic Media Controller is installed in E06/E11, then only
one LAN card is allowed, and not in positions E02/EOQ7.

This is subject to the restrictions mentioned above, as illustrated by the following figure.

#2838 PCI 100/10M Ethernet
—— E06,E11— | #281x PCIATM IOA
Slot #2729 PCI Magnetic Media Controller
EO5/E10 — #2718 PCIl Magnetic Media Controller

#2809 . .
Any 3 (with a maximum of 2 LAN cards)

— EO04, E09 #2722 PCI Twinax Workstation
L #2723 PCI Ethernet
E03, E08 #2724 PCI 16/4M Token-Ring
#2745 PCI Two-Line WAN
— E02, EO7

#2746 PCI Twinax Workstation

The #2809 PCI feature controller requires one PCI card position. There is a maximum of one
in the system unit and two in the #9329 PCI Integrated Expansion Unit, plus the Base
LAN/WAN/Workstation IOP included as standard with #9329.

There may be performance implications in intermixing other communication features on a
#2809 when a #2838 PCI 100/10Mbps Ethernet is installed, and therefore this should be
avoided.

—— Important

The numbers of PCI cards used in the system depend on the numbers of controllers. Take
care in the selection of the controllers. Configuration rules should always be followed.
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Communications

Server Total Communications Lines

720 127t

Notes:
*  This total does not include ECS or PC Console.
t  An ISDN Adapter (#2605) is counted as two lines.

The following controller and adapters support WAN communications on the Model 720:

#2699 SPD Two-Line WAN I0A

#2620 SPD Cryptographic Processor

#2628 SPD Cryptographic Processor-Commercial

#2664 SPD Integrated Fax Adapter

#2721 PCI Two-Line WAN IOA (supported, but cannot be ordered on new systems after
February 9, 1999)

#2745 PCI Two-Line WAN IOA

#2750 PCI ISDN BRI U IOA

#2751 PCI ISDN BRI S/T I0A

#2761 PCI Integrated Analog Modem

#9720 PCI Base WAN/Twinaxial IOA

#9745 PCI Base Two-Line WAN IOA

#2699 SPD Two-Line WAN IOA

The #2699 supports up to two multiple protocol communications ports where one or two (in
any combination) of the cable features shown in the following table are attached.

Attachment
Cable Length
EIA232/V.24 V.35 EIA449/V.36 X.21
20ft/6m #0330 #0338 #0335 #0341
50ft/15m #0331 #0339 #0336 #0342
80ft/24m N/A #0340 N/A N/A
150ft/45m N/A N/A #0337 N/A

On the #2629, neither the V.25 Autocall cable nor the Select Standby mode are supported.

The #2629 LAN/WAN/Workstation IOP is a prerequisite for the #2699. The #2699 takes up
one of the three slots on the #2629.

115




#2720 PCI WAN/Twinaxial IOA

This combined twinaxial/communication adapter (mutually exclusive with #9720) will support
one multiple protocol communications port. One of the cables in the following table must be
selected.

Attachment
Cable Length
EIA232/V.24 V.35 EIA449/V.36 X.21
20ft/6m #0348 #0353 #0356 #0359
50ft/15m #0349 #0354 N/A #0360
80ft/24m #0365 #0355 N/A N/A
150ft/45m N/A N/A #0358 N/A

This adapter also supports twinaxial workstations. See “Power and Packaging” on page 102

for more information.

#2745 PCIl Two-Line I0A

This adapter attaches using a #2809 or base MFIOP. It supports up to two multiple protocol
communications ports when one or two of the cables in the following table are selected.

Attachment
Cable Length
EIA232/V.24 V.35 EIA449/V.36 X.21
20ft/6m #0348 #0353 #0356 #0359
50ft/15m #0349 #0354 N/A #0360
80ft/24m #0365 #0355 N/A N/A
150ft/45m N/A N/A #0358 N/A

#2750 PCI ISDN BRI U IOA

#2750 is a 4-port (8-channel) ISDN BRI (basic rate interface) full-sized PCI card. Based on
the latest DSP technology, #2750 allows connections to fax or data modems connected to the
telephone network with analog phone lines, as well as to other IDSN devices. Each port

consists of 2B+D configuration. The #2750 is the “U”-bus (2 wire) version 10A.

« For data mode support, B-channel supports digital data at 64 kbps

« For modem mode support, B-channel supports V.90 and lesser modulations.
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A wrap cable/plug and four 30Ft RJ-45 to RJ-45 network cables are shipped with each card.
The #2750 IOA supports full duplex mode. It supports the SLIP/PPP, IDLC and Fax protocols.
It supports the SLIP/PPP, IDLC and Fax protocols. There is a maximum of one per IOP. It
requires V4R4 with PTFs, as well as country certification or homologation.

#2751 PCI ISDN BRI S/T I0A

The #2751 is a 4-port (8-channel) ISDN BRI (basic rate interface) full-sized PCI card. Based
on the latest DSP technology, the #2751 allows connections to fax or data modems
connected to the telephone network with analog phone lines, as well as to other IDSN
devices. Each port consists of 2B+D configuration. The #2751 is the “S/T"-bus (4 wire)
version 10A.

« For data mode support, B-channel supports digital data at 64 Kbps
« For modem mode support, B-channel supports V.90 and lesser modulations.

The #2751 IOA supports full duplex mode. It supports the SLIP/PPP, IDLC and Fax protocols.
A wrap cable/plug and four 30Ft RJ-45 to RJ-45 network cables are shipped with each card.
It supports the SLIP/PPP, IDLC and Fax protocols. There is a maximum of one per IOP. It
requires V4R4 with PTFs, as well as country certification or homologation.

#2761 PCI Integrated Analog Modem

Based on the latest DSP technology, the #2761 allows the modem function to be integrated
into the IOA and supports multiple analog modem ports (8-phone lines). Each line supports
V.90 and lesser modulations. The #2761 IOA supports full duplex mode.

A wrap cable/plug and eight 30-ft. UTP phone cables are shipped with each card.

This feature supports the SLIP/PPP, SDLC and Fax protocols. An asynchronous line
description is required that can only be used for fax. The #2761 is configured as a single IOA
with eight individual resources available.

There is a maximum of one per IOP. It requires V4R4 with PTFs, as well as country
certification or homologation.

#9720 Base PClI WAN/Twinaxial IOA

The #9720 feature is on the base MFIOP (mutually exclusive with #9721). It is included to
support ECS on the communication adapter. The ECS cable is not a base component and
should be ordered separately if required. One of the cables in the following table must be
selected.
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Attachment
Cable Length
EIA232/V.24 V.35 EIA449/V.36 X.21
20ft/6m #0348 N/A N/A N/A
50ft/15m #0349 N/A N/A N/A
80ft/24m #0365 N/A N/A N/A

This adapter also supports twinaxial workstations. See “Power and Packaging” on page 102
for more information.

#9745 Base PCI| Two-Line WAN IOA

This feature is on the base MFIOP (mutually exclusive with #9720). It supports ECS and a PC
Console on its two communication ports. One of the cables in the following table must be

selected.

Attachment
Cable Length
EIA232/V.24 V.35 EIA449/V.36 X.21
20ft/6m #0348 #0353 #0356 #0359
50ft/15m #0349 #0354 N/A #0360
80ft/24m #0365 #0355 N/A N/A
150ft/45m N/A N/A #0358 N/A

One of the following console cables may also be selected:

» #0367 Operations Console PC Cable - Default but not required if #2746 is ordered.
» To enable use of the Remote Control Panel function with Operations Console, order
feature #0381 (Remote Control Panel Cable).

» #0362 Client Access Console Cable

PCI card slots required:

* Low speed slot only in system unit or in #9329

« High or low speed slot in #9330 or #5065
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Communication Restrictions
When using any of the following communications functions, restrictions may apply:
« Frame Relay protocol
e IPX protocol
* X.25 with more than 16 virtual circuits per line
» SDLC protocol if used to connect to more than 64 remote sites

« Communications line speeds greater than 64 Kbps and up to 2.048 Mbps for the SDLC
or Frame Relay protocols (Bisync is always limited to a maximum of 64 Kbps)

« Asynchronous communications or Asynchronous PPP line speeds greater than 115.2
Kbps.

* Non-Asynchronous Communications line speeds greater than 64 Kbps and up to 640
Kbps for X.25

* No high speed communication line allowed when a feature code #2750, #2751, or
#2761 is installed under the same I0P.

Additional information is available in the file called AS4CNFG PACKAGE on Marketing Tools.
This is a comprehensive document with details on communications restrictions which apply in
a number of different circumstances. This document should be consulted for full details on
what these restrictions are. Customers should be able to obtain this document from their local
IBM sales office. Business Partners may find this document in the AS/400lib section of
BPLibrary.

Other Communications Adapters Available
The following optional communications adapters can be added to the Model 720:

#2620 Cryptographic Processor

Requires one SPD slot. For a full description, see “#2620 Cryptographic Processor” on
page 149.

#2628 Cryptographic Processor—-Commercial

Requires one SPD slot. For a full description, see “#2628 Cryptographic Processor —
Commercial” on page 149.

#4800 PCI Crypto Coprocessor

This feature is a hardware cryptography solution based on the IBM 4758 card. The #4800 is a
half length PCI card which offers rich cryptography function, secure storage of cryptographic
keys and 12Mbps performance (at the card level) for bulk data encryption. It requires a high
speed PCI slot. As the feature is temperature sensitive, it will be shipped separately in a
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specially designed, insulated container. There is a maximum of three per system and the
#2824 is a pre-requisite.

#2664 Integrated Fax Adapter

Requires one SPD slot. For full a description, see “#2664 Integrated Fax Adapter” on
page 149.

WAN Migration Features

The following are supported in the Model 720 as migration features from eligible systems
only:

* #2623 Six Line Communications Controller

#2666 High-Speed Communications Adapter

#26xx Adapters attached to #2623 Six-Line Communications Controller
#2721 Two-line WAN I0A

#9721 Base Two-line WAN IOA

Local Area Networks and Asynchronous Transfer Mode
The following adapters and controllers support LAN and ATM attachment on the Model 720.

» #2723 PCI Ethernet IOA

e #2724 PCI 16/4 Mbps Token-Ring I0A

» #2815 PCI 155 Mbps UTP OC3 ATM IOA
» #2816 PCI 155 Mbps MMF ATM I0A

* #2818 PCI 155 Mbps SMF OC3 ATM IOA
« #2838 PCI 100/10 Mbps Ethernet IOA

» #2865 PCI Integrated Netfinity Server

e #6149 PCI 16/4 Mbps Token-Ring I0A

» #6181 PCI Ethernet IOA

* #6618 SPD Integrated Netfinity Server

The ATM adapters are not available in all countries. They are also subject to country
requirements, which may also limit availability.

The following tables identify the maximum number of LAN and ATM ports allowed.

120  AS/400e System Handbook: February 2000 Update



Server System Maximum
of LAN and ATM Ports
720 24
Usage Maximum Number of ATM I0As

#281x ATM IOA on #2810 (SPD)
#281x ATM IOA on #2809 (PCI)
#281x ATM IOA on #2824 (PCI)

24

3
11

Valid adapter combinations of ATM/LAN/Tape per controller are shown in the following table.

System Unit Low Speed LAN High Speed LAN Netfinity Server External Magnetic
or ATM Adapters Media Controller
MFIOP 0 1 2 1
1 1 0 1
3 0 0 1
Expansion Unit #5364/#9364 with #9329/#9330
Base Controller 0 0 2 0
1 0 0 0
Feature 0 1 (Note 1) 0 1
Controller 1
2 0 0 0
1 0 0 1
Feature 0 1 (Note 2) 0 1
Controller 2
2 0 0 0
1 0 0 1

Note 1 Only #2721 / #2745 IOA allowed in E09 or E08
Note 2 Only #2721 / #2745 allowed in EO4 or EO3

IPX for each Integrated Netfinity server is limited to 2000 routes and 2000 services. IPX
supported on LAN that is not controlled by Integrated Netfinity Server is limited to 1400

routes and 1400 services. Refer to AS4CNFG Package for additional rules.
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#2723/#9723 PCI Ethernet IOA (10 Mbps)
The #9723 is a base LAN option on the model 7xx.

The #2723 provides a single attachment to one Carrier Sense Multiple Access/Collision
Detect Local Area Network. It consists of an adapter card and internal code which supplies
Ethernet Version2 and IEEE 802.3 Media Access Control (MAC). It also includes 802.2
Logical Link Control (LLC) functions. The Ethernet/IEEE 802.3 IOA is capable of operating in
half or full duplex mode. It takes one PCI card slot. It has an RJ45 connector and a 15-pin
D-shell connector for attachment of customer-supplied cabling. A vendor AUI Ethernet cable
or RJ45 twisted-pair cable must be ordered separately.

If #2723/#9723 Ethernet IOA is selected to run on an #2866 Integrated Netfinity Server, one
Specify #0221 (Ethernet on Integrated Netfinity Server) is required for each #2723/#9723
ordered.

The #9723 is mutually exclusively with #9724 and #9738 as a base LAN controller.

#2724/#9724 PCIl 16/4 Mbps Token-Ring IOA
The #9724 is a base LAN option on the Model 7xx.

The #2724/#9724 provides a single attachment to either a 16 Mbps or a 4 Mbps Token-Ring.
The feature consists of an IOA card, internal code which supplies IEEE 802.5 Media Access
Control (MAC), and IEEE 802.2 Logical Link Control (LCC) functions. The IOA is capable of
operating in half or full duplex mode.

The #2724/#9724 comes with an 8ft/2.44m Token-Ring cable. Or, a separately purchased
twisted-pair cable to the RJ45 connection on the IOA may be attached. It occupies one PCI
card slot.

The #2724/#9724 can also be driven by the #2865 or #6618 Integrated Netfinity Servers. See
the descriptions of these features for more details.

#2815 PCI 155 Mbps Unshielded Twisted Pair ATM I0A

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Unshielded Twisted Pair (UTP-5) interface. It is intended for connection to
both local area switches and to service provider equipment. The #2815 is typically used
where 155 Mbps speeds are required over distances of less than 100 meters. It requires one
high-speed PCI card slot. The PCI LAN/WAN/Workstation IOP #2809 or #2824 is a
prerequisite. The #2815 can also be used on the Model 720 when attached to a #2810 SPD
LAN/WAN IOP (see “#2810 LAN/WAN IOP” on page 151).
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#2816 PCIl 155 Mbps Multi-Mode Fiber OC3 ATM IOA

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Multi-Mode Fiber (MMF) 62.5 micron interface. It is intended for connection
to both local area switches and for direct connection to service provider equipment. The
#2816 is typically used where 155Mbps speeds are required over distances of less than 2
kilometers. It requires one high-speed PCI card slot. The PCI LAN/WAN/Workstation IOP
#2809 or #2824 is a prerequisite. The #2816 can also be used on the Model 720 when
attached to a #2810 SPD LAN/WAN IOP (see “#2810 LAN/WAN IOP” on page 151).

#2818 PCI 155 Mbps Single-Mode Fiber OC3 ATM I0A

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Single-Mode Fiber (SMF) 9 micron interface. This interface is intended
primarily for direct connection to service provider equipment, but can be used for local area
switches. The #2818 is typically used where 155 Mbps speeds are required over distances
from 16 to 40 kilometers. It requires one high-speed PCI card slot. The PCI
LAN/WAN/Workstation IOP #2809 or #2824 is a prerequisite. The #2818 can also be used on
the Model 720 when attached to a #2810 SPD LAN/WAN IOP (see “#2810 LAN/WAN IOP” on
page 151).

#2838/#9738 PCI 100/10 Mbps Ethernet IOA
The #9738 is a base LAN option on the Model 7xx.

The 100 Base-X Ethernet PCI adapter feature allows the AS/400 to attach to standardized
100 Mbps high-speed Ethernet LANs and also allows attachment to existing 10Mbps
Ethernet LANs. The adapter comes with an RJ45 connector for attachment to UTP-5 media.
The PCI 100/10 Mbps Ethernet I0OA is capable of operating in half or full duplex mode. It
requires one high-speed PCI card slot. The #2838 requires a #2809, #2810, #2824 or a
#6618/#2865 as a prerequisite.

The #9738 is mutually exclusive with #9723 and #9724 as a base LAN controller.

Usage Maximum Number of #2838
#2838/#9738 on #2810 (SPD) 24
#2838/#9738 on #2809 (PCI) 3
#2838/#9738 on #2824 (PCI) 11
#2838/#9738 on #2865 (PCI) 2
#2838/#9738 on #6618 (SPD) 24

Total 24
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#2865 PCI Integrated Netfinity Server

The Integrated Netfinity Server contains an Intel 333MHz Pentium Il processor, four main
storage slots, and two LAN IOA slots. The Integrated Netfinity Server provides high
performance serving to LAN attached PCs. OS/2 Warp Server for AS/400, Novell
IntraNetWare, Lotus Domino, Flowmark, Firewall for AS/400, and Microsoft Windows NT
Server are supported on the Integrated Netfinity Server. The 333MHz Integrated Netfinity
Server is supported on any RISC AS/400 (170, 7xx, 6xx, 5xX, 4xx, Sxx, 150). This adapter
requires two (reserved) PCI card positions. One is for the processor card, and one for a
bridge card which acts as the interface to the system. The IPCS also comes with a special
cable, which allows for a connection on the back of the bridge card to industry-standard
keyboard, mouse, serial, and parallel connectors. Between one and four of the following
memory features must be installed in the Integrated Netfinity Server and allows between 32M
and 512M of main storage:

e #2861 — 32 MB IOP Memory
e #2862 — 128 MB IOP Memory
e #2867 — 256 MB IOP Memory

When running Novell Netware, a maximum of 256 MB IOP memory is supported. When
running 0S/2, a maximum of 512 MB IOP memory is supported.

One or two of the following LAN IOA features must be installed in the Integrated Netfinity
Server:

» #2723 — PCI Ethernet IOA
o #2724 — PCI 16/4 Mbps Token-Ring I0A
e #2838 — PCI 100/10 Mbps Ethernet IOA

Only one of the LAN I0OAs can be a #2838 100/10 Mbps Ethernet IOA. If #2838 is run on the
#2865 Integrated Netfinity Server, #0222 100/10 Mbps Ethernet on IPCS is required.

If Windows NT is running on the #2865 Integrated Netfinity Server, the following
considerations apply to the Integrated Netfinity Server:

* #0325 IPCS Extension Cable for Windows NT (required)

e #1700 IPCS Keyboard/Mouse for Windows NT (default in certain countries)
« A display must be connected to the IPCS to support NT

¢ A minimum of 64M IOP memory on the Integrated Netfinity Server

For keyboard/mouse and display support in countries outside of the USA, consult the Web
site at: http://ww as400. i bm com

Reserved slot positions exist in the Model 720 System Unit and in the #9329/#9330 PCI
Integrated Expansion Unit for the #2865 Integrated Netfinity Server.
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SPD LAN Features

The following are LAN features for the Model 720 that are available in SPD architecture.

#2810 LAN/WAN IOP

This IOP is used in SPD cages for attaching the #2838 PCI 100/10 Mbps Ethernet IOA or one
of the #281x PCI ATM IOAs. It is a high workload IOP and has configuration limitations.

#6149 16/4 Mbps Token-Ring I0A

Uses the #2629 LAN/WAN/Workstation IOP (the #2629 requires one SPD slot) or the #6616
IPCS (which requires two contiguous SPD slots). The IOA is capable of operating in half or
full duplex mode. For a full description, see “#6149/#9249 16/4 Mbps Token-Ring IOA” on
page 152.

#6181 Ethernet/IEEE 802.3 I0A (10 Mbps)

Uses the #2629 LAN/WAN/Workstation IOP (one #2629 requires one SPD slot) or the #6616
IPCS (which requires two contiguous SPD slots). The I0A is capable of operating in half or
full duplex mode. For a full description, see “#6181/#9381 Ethernet/IEEE 802.3 IOA (10
Mbps)” on page 153.

#6618 Integrated Netfinity Server

Requires three contiguous SPD slots. For full a description, see “#6618 Integrated Netfinity
Server” on page 153.

LAN Migration Features

The following features are also supported on the Model 720 but only for migration from
eligible systems:

e #2617 Ethernet Adapter/HP

» #2618 Fiber Distributed Data Interface Adapter

* #2619 Token-Ring Adapter/HP

* #2626 Token-Ring Adapter/A

e #2665 SDDI Adapter

» #2668 Wireless LAN Adapter

« #6516/7/8/9 Integrated PC Server (formerly known as FSIOP)
» #6526/7/8/9 Integrated PC Server (formerly known as FSIOP)
» #2811 PCI 25Mbps UTP ATM IOA

» #2812 PCIl 45Mbps Coax T3/DS3 ATM IOA

» #2819 PCI 34Mbps Coax E3 ATM IOA

« #2851 Integrated PC Server

» #2854 Integrated PC Server
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» #6616 Integrated PC Server (formerly known as FSIOP)
e #6617 Integrated PC Server

#4331/#6831 1.6 Gb Read Cache Device

The Read Cache Device feature #6831 (CCIN 6731) is a solid state disk device that provides
the Large Read Cache function required by high-performance disk unit controllers. There is a
maximum of one per #2748 PCI RAID Disk Unit Controller IOA. The Read Cache Device can
not be used with compression on the same #2748 PCI RAID Disk Unit Controller IOA. The
#2748 10A is shipped with compression disabled. Compression is enabled by moving a jumper
on the IOA. See “Extended Adaptive Cache” on page 36.

Power and Packaging

Power and packaging diagrams for the Model 720 system unit and expansion units are
shown in the following figures. For full power and UPS details, see the Physical Planning
Quick Reference, which is available on the Web at:

htt p: //waw as400. i bm cond t st udi o/ pl anni ng/ i ndex_rf. ht m
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9406 Model 720 System Unit

PCI Slot
MFIOP PCI Cards (NOTEL) Slot
L ASD CTL \ c11 | D02| CD-ROM |
2726/#2740/#2741/#2748/#9728 — _ Tape/CD
PCI Slot C10 Cage
ECS & Console #9720/#9721/#9745 | [C09 <Z: | po1 | TAPE |
| w
PCI Slot #9723/#9724 (Note 3) cos oP Panel
co7 —
Integrated Netfinity Server #2865 —| OP Panel
Co6 -
> PCI Slot Cco5
z
PCI Slot Cco4 E
Controller Slot IOP #2809/#2824 co3 I [T [
Tape Controller co2 T e Disk Unit DISKSLOTS
#2718/#2729 (Note 5) Cage
100 Ethernet #2838 or ATM co1 — LO1*| LO2 |LO3| LO4 | LO5
#281x (Note 5)
Processor/Main Store <Z: | | | |
. = DISK SLOTS
Main Storage MO5 — Disk Unit
Cage #7128
Main Storage Expn #2830 (Note 6) Mo4 — FO1| FO2 | FO3 FO4| FO5
| 480 Watt Power Supply (Note 1) |
T T T T
950 Watt Power Supply (Note 1)
| | Disk Unit DISK SLOTS
| | Cage #7128 (Note 2)
Note 2
_ (Note 2) F11 | F12 |F13| F14| F15
Batteries
UPS Electronics | UPS Electronics |
Left Front

* Load Source Unit

Notes:

1. Processor #2061 has a 480 Watt Power Supply. All other 720 models use the 950 Watt
Power Supply (previously rated as 845 watts). The layout of the #2061 Processor/Main
Storage compartment differs from this drawing.

2. The third (lower) Disk Unit Cage is not available on 720 #2061.

Base LAN card may be placed in C04 or C05, instead of CO08, if Integrated Netfinity
Server is installed. Configuration rules apply.

4. The base disk controller #9728 does not support RAID-5 or integrated hardware disk
compression and only supports 5 disks. If there is intention to install more than 5 disks in
the base system unit or to implement RAID-5 later. Then the #9728 should be changed for
a #2726/#2740/#2741/#2748. If the intention is to install more than five disks, implement
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RAID-5, or implement disk compression at a later date, the #9728 should be changed for a
#2741/#2748.

5. 100/10 Mbps Ethernet #2838/#9738 is normally located in slot CO1. However, if driven by
#2865 Integrated Netfinity Server, one #2838/#9738 will be located in C04. Slots C01 and
CO02 support additional cards when #2824 is in C03.

Main Storage Expansion #2830 is not supported on processor #2061. One #2830 is

supported on processor #2062. Two #2830s are supported on processors #2063 and
#2064.

#9364 Expansion Unit

Front of #9364 or #5064

Back of #9364 or #5064

Back of #9364 or #5064

w

D13 | REM.MEDIA | @

(@]

o<

D12 | REM. MEDIA | & O
~

* =

D11 | REM. MEDIA E

01 |02 |03|04| 05
DISK SLOTS

Fa1 | Fa2 |F33| Faa | Fas |

06 | 07 |08| 09| 10
DISK SLOTS
Fa1 ‘F42 ‘F43‘ F44‘ F45

E20
E19

E18
E17

E1l

o

E15
E14
E13
E12
Ell
E10
E09
EO08
EO7
E06
EO05
E04
EO3
E02

Integrated Netfinity Server
#2865

PCI Slot

PCI Slot

High Speed Slot Disk Ctl
#2726 | #2741

Base Controller (CCIN 2809)

PCI Slot

PCI Slot

PCI Slot

#2838 | #2729 | #2718 | #281x

Controller Slot #2809 / #2824

PCI Slot

PCI Slot

PCI Slot

#2838 [ #2729 | #2718 | #281x

Controller Slot #2809 / #2824

PCI Slot

PCI Slot

PCI Slot

EENENINEEREE T

EO01A [OLP Slot ][ OLP Slot

[Eo1B

F F F|F F F R
E E E E E E =
A A A A A A S
T T T T T T E
u u u u u u R
R R R R R R \%
E E E E E E E
D
I | | I | |
o ] [ ] o o
Pl PP P
o] [e]
R R —
o | 1 S
I N %)
S T 4
K | E 3
R [i3]
u N o
N A =
e © |
T
T kel
I A %]
o e ®
P E o
(e}
\ fis]
o 5
P O
Slot| Slot|Slot|Slot| Slot [ Slot|Slot
S01[S02[S03[{S04{S05|S06|S07,

11 | 12 |13| 14| 15
DISK SLOTS
F51 ‘F52 ‘FSS‘F54‘ F55

950 Watt Power Supply

700 Watt Power Supply

700 Watt Power Supply

950 Watt Power Supply

700 Watt Power Supply

700 Watt Power Supply

Front with #9331 or #9329
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#9364 Expansion Unit

Front of #9364 or #5064 Back of #9364 or #5064
E20 | Integrated Netfinity Server -
D13 | REM. MEDIA E19 | #2865 ]
#7130 E18 | PCI Slot -
D12 | REM. MEDIA | REM E171 PCl Stot -
CAGE £16 | Disk Ctlr #2626 / #2741 | #2748 |-
D11 | REM. MEDIA E15 | Base Controller (CCIN 2824)
E14| PCI Slot -
E13| PCI Slot -
E12| PCI Slot -
E11 | High Speed Slot  (Note) -
E10 | Controller Slot #2824 —
01 | 02 |03| 04 | 05 | s -
E08 | PCI Slot -
DISK SLOTS E07 | PCI Slot -
F31 | F32 |F33| F34| F35 | E06 | High Speed Slot  (Note) -
EO05 | Controller Slot #2824 —
06 | 07 |08| 09 | 10 Eo4| PCI Stot -
DISK SLOTS E03 | PCI Slot -
‘ ‘ ‘ ‘ E02 | PCI Slot -
F41 | F42 |F43|F44 | F45
E01A [OLP St | [OLP Slot ] E01B
11 | 12 |13| 14 | 15 950 Watt Power Supply

DISK SLOTS
700 Watt Power Supply

F51 ‘ F52 ‘F53‘ F54‘ F55

700 Watt Power Supply

Front with #9331 or #9329 Back with #9330

Note:

« In high speed PCI slots E06 and E11, the #2824 supports #2718, #2729, #2745,
#2746, #2750, #2751, #2761, #281x, #2838/#9738, #4800.

« When the #2865 Integrated Netfinity Server is installed in E19/E20, then E17 supports
#2723/#9723, #2724/#9724, or 2838/#9738, and E18 supports #2723 or #2724.
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Base System Unit

The base system supports five disk units, one tape unit, and one CD-ROM. It supports
concurrent maintenance of the disk units. The base system unit includes a PCI controller
(MFIOP) and additional slots as illustrated in the following figure. Card slots C04 and C05
have special characteristics and are capable of being controlled from two slots. If an
Integrated Netfinity Server is in slots C06 and CO07, it drives C04 and C05. However, if there
is no Integrated Netfinity Server in its reserved position, the controller in slot CO3 drives C04
and CO5.

MFIOP PCI Cards Slot
L - DASD CTL #2726/#2740/#2741/#2748/#9728 C11
™| PCI Slot #2722, #2723, #2724, #2745, #2746 C10
—® | ECS & Console #9720/#9721/#9745 C09
— | PCI Slot #2722, #2723, #2724, #2745, #2746 Co8
- Co07
Integrated Netfinity Server #2865 06

»—| PCI Slot Co5
#—| PCI Slot co4
LAN/WAN/Twinax I0P #2824 Co3

% | #2718, #2729, #2750, #2751, #2761, #4800 co2
— | #2838/#9738, #281x co1

Refer to “PCI Base Multifunction IOP (MFIOP)” on page 105 for rules governing the
placement of cards in PCI slots C08 and C10.

Internal Expansion Features

#9364 System Unit Expansion (SUE)

For a diagram of the #9364, see “#9364 Expansion Unit” on page 128. This feature includes a
standard DASD cage supporting up to five disks. It also allows the addition of either an SPD
or PCI Card Expansion Unit (#9331 or #9329/#9330 respectively), a #7130 Expansion Unit
Tape/Cage to support up to three additional tape units, and up to two #7128 DASD Expansion
Units to support up to a total of 15 disk units. It comes as standard with a Model 720 and
must be ordered with either the PCI card unit (#9329/#9330) or the SPD card unit (#9331).
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#7128 DASD Expansion Unit

This feature allows the addition of five disk units to either the System Unit or the #9364
System Unit Expansion. It supports concurrent maintenance of these disks. Disks supported
by the #7128 are identified in “PCI Disk Units” on page 197.

Maximum Processor/Feature
1 Model 720 #2061
2 Model 720 #2062, #2063, #2064
2 #9364 System Unit Expansion

#7130 Expansion Unit Tape/Cage

This feature allows the addition of three internal tape/CD-ROM units to the #5064/#9364. A
tape controller is required to support these devices.

Tape Feature Migrated Tape Media PCI Controller SPD Controller
Feature
#1349 1.2G QIC
#1350 25GQIC
#6480 #1380 2.5GQIC
#6481 - 2.5GQIC
#2726
#6482 - 4G QIC #9728
#2740 #6513
#6483 - 16G QIC #2741
#2748
#6485 #1355 13G QIC
#6486 - 25G QIC
#1360 7G 8mm
#6490 7G 8mm

Only two-byte tape devices (the #1355, #6485 or #6486) are supported in the third position.

#9329 PCI Integrated Expansion Unit

This feature allows the addition of up to 14 PCI adapter cards (using 11 PCI card slots and
three high-speed PCI card slots) driven by three PCI controllers and one Integrated Netfinity
Server. It also includes two Optical Link Processor card slots to support up to four external
towers. A Base PCI LAN/WAN/Workstation IOP controller is included in slot E15 with the
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#9329. This is the same as #2809 but no feature is required since it is standard on all #9329
PCI Integrated Expansion Units. The positioning of certain cards in particular slots can
restrict further card placement. For details, see“#2809 PCI LAN/WAN/Workstation IOP” on
page 111. For a diagram of the layout of #9329, see “#9364 Expansion Unit” on page 128.

#9330 PCI Integrated Expansion Unit

This feature allows the addition of up to 14 PCI adapter cards (11 PCI card slots and 3 high
speed PCI card slots) driven by three PCI controllers and one Integrated Netfinity Server. It
also allows up to two Optical Link Processor (OLP) cards to support up to four external
towers. A base PCI LAN/WAN/Workstation IOP with CCIN 2824 is included in slot E15.
Feature conversion from a #9331 to a #9330 is allowed. For a diagram of the #9330, see
“#9364 Expansion Unit” on page 129. For card placement details, see “#2824 PCI
LAN/WAN/Workstation IOP” on page 106.

#9331 Expansion Unit for SPD Cards

This feature allows the addition of up to six SPD cards and up to two Optical Link Processor
cards (to support up to four external towers). An SPD controller card drives these cards and
is included with the #9331. For a diagram of the layout of #9331, see “#9364 Expansion Unit”
on page 128. CD-ROM is not supported.

External Towers
The following Expansion Towers and Units can attach to the #9329/#9330 or #9331.

Feature Description Prerequisites
#5043 Prlmary rack converted to secondary rack _
(migrated)
#5044 System Unit Expansion Rack Optical Link Processor (OLP)
(migrated) Card #2686

#5143 and #5072 pr #5082 and
#5052 Storage Expansion Unit one of #6502, #6512, #6530,
#6532, #6533

#5073 or #5083 and
#5058 Storage Expansion Unit one of #6502, #6512, #6530,
#6532, #6533

One port on OLP card #2688 in

#5065 Storage/PCI Expansion Tower System Unit Expansion #9364
#5072 1063M System Unit Expansion One port on OLP card #2688 in
Tower System Unit Expansion #9364
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#5073 1063M System Unit Expansion One port on OLP card #2688 in
Tower System Unit Expansion #9364
One of #6502, #6512, #6530,
#5082 1063M System Unit Expansion #6532, #6533 and
Tower One port on OLP card #2688 in
System Unit Expansion # 9364
#5083 1063M System Unit Expansion See #5082

Full details on these racks and towers can be found beginning with “#5073 System Unit
Expansion Tower” on page 162 and in “IBM 9309 Rack Enclosures” on page 227.

Expansion Tower I/O Features

#2686 Optical Link Processor (266Mps)

This feature is used for attaching #5044. One #2686 is required per #5044. It requires an
Optical Link Processor position in the #9329 or #9331.

#2688 Optical Link Processor (1063Mps)

This feature is used for attaching #5065, #5072, #5082, #5073, and #5083 Expansion
Towers. One can attach two towers. It requires an Optical Link Processor position on the
#9329/#9330 or #9331.

Disk Units
Refer to “PCI Disk Units” on page 197.

Magnetic Media Controllers

#2624 Storage Device Controller SPD
See “#2624 Storage Device Controller SPD” on page 255.

#2740 PCI RAID Disk Unit Controller
See “#2740 PCI RAID Disk Unit Controller” on page 263.

#2741 PCI RAID Disk Unit Compression Controller
See “#2741 PCI RAID Disk Unit Compression Controller” on page 264.

#2748 PCI RAID Disk Unit Compression Controller
See “#2748 PCI RAID Disk Unit Compression Controller” on page 264.
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#6513 Internal Tape Device Controller SPD
See “#6513 Internal Tape Device Controller SPD” on page 258.

#6532 RAID Disk Unit Controller (4M Cache) Ultra SCSI SPD
See “#6532 RAID Disk Unit Controller (4M Cache) Ultra SCSI SPD” on page 258.

#6533 RAID Disk Unit Controller (4M Cache) Ultra SCSI Compression SPD

See “#6533 RAID Disk Unit Controller (4M Cache) Ultra SCSI Compression SPD” on
page 259.

#6534 Magnetic Media Controller SCSI SPD
See “#6534 Magnetic Media Controller SCSI SPD” on page 260.

#9728 Base PCI Disk Unit Controller Ultra SCSI
See “#9728 Base PCI Disk Unit Controller Ultra SCSI” on page 264.

#2718 PCI Magnetic Media Controller
See “#2718 PCI Magnetic Media Controller” on page 261.

#2729 PCI Magnetic Media Controller SCSI PCI
See “#2729 PCI Magnetic Media Controller SCSI PCI” on page 262.

Internal Tape, CD-ROM, and Diskette Units

Refer to “Internal Tape” on page 210.

The #5073 System Unit Expansion Tower can accommodate up to four internal tape or
CD-ROM units. They are supported by either a #2624 Storage Device Controller or a #6513
Internal Tape Device Controller. The #2624 supports up to three tape or CD-ROM units and

one diskette device with the addition of a #6146 IOA. The #6513 supports a maximum of four
internal tape units. #6513 is the default.

Concurrent maintenance of tape and CD-ROM is supported in the 7xx System Units only.
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The current internal CD-ROM drives that are supported include:

Base CD-ROM Drive
Refer to “Internal CD-ROM Drives” on page 220.

#6425 CD-ROM
Refer to “CD-ROM” on page 220.

#6325 CD-ROM
Refer to “CD-ROM” on page 220.

#4425 CD-ROM
Refer to “CD-ROM” on page 220.

135



136  AS/400e System Handbook: February 2000 Update



AS/400e servers 730 and 740
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AS/400e servers 730 and 740

AS/400e server 730 System Unit

The Model 730 System Unit has a base configuration of:
» Processor (one must be specified):

#2065 processor with 512M memory (560 CPW)

#2066 2-Way processor with 512M memory (1050 CPW) supports LPAR
#2067 4-Way processor with 512M memory (2000 CPW) supports LPAR
— #2068 8-Way processor with 1024M memory (2890 CPW) supports LPAR

e #1506 Interactive card (70 CPW)
« Ten additional main storage slots (eight additional for the #2068 processor)
* One 4.19G Disk Unit

» 11 additional internal disk slots

¢ One CD-ROM unit

* Workstation controller

« One base communications adapter for ECS
« One base LAN adapter

» Three feature card slots

e Multifunction 1/O Processor (MFIOP)

- Battery backup

« Bus adapter

© Copyright IBM Corp. 2000
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AS/400e server 740 System Unit

The Model 740 System Unit has a base configuration of:
* Model 740 processor (one must be specified):

— #2069 8-Way processor with 1024M memory (3660 CPW) supports LPAR
— #2070 12-Way processor with 1024M memory (4550 CPW) supports LPAR

e #1514 Interactive card (120 CPW)

» 16 additional main storage slots

* One 4.19G Disk Unit

* Three additional internal disk slots

* One CD-ROM unit

» Workstation controller

« One base LAN adapter

« One base communications adapter for ECS
* Three feature card slots

e Multifunction 1/O Processor (MFIOP)
« Battery backup

* Bus adapter
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Card Technology

With the August 1997 announcement of the AS/400e server, an industry standard card
technology known as Peripheral Component Interconnect (PCI) was introduced for the first
time in the AS/400 range outside of the AS/400 Model 150. However, the Models 730 and
740 continue to support the System Product Division (SPD) technology cards that have been
used in the AS/400 for a number of years. Therefore, throughout the rest of this chapter,
there is reference to both PCIl and SPD. All I/O processor cards used in the Models 730 and
740 system units are SPD. Some of these support PCI technology cards as I/O Adapter
cards. For example, the Integrated Netfinity Server #6618 supports the #2723, #2724, or
#2838 PCI LAN IOAs. However, in all cases on these models, the base card that plugs into
the bus is SPD technology.

Interactive Features

The Models 730 and 740 support various levels of interactive performance through the
installation of various interactive features. For a discussion of how these features affect
system performance, see “IBM Workload Estimator for AS/400” on page 16.

Processor Interactive Feature CPW
Feature CPW #1506 #1507 #1508 #1509 #1510 #1511 #1512 #1513 #1514
#2065 560 70(1) 120 240 560
#2066 1050 70(1) 120 240 560 1050
#2067 2000 70(1) 240 560 1050 2000
#2068 2890 70(1) 240 560 1050 2000
#2069 3660 1050 2000 3660 120(1)
#2070 4550 1050 2000 3660 4550 120(1)

1. Base interactive feature

A feature cross-reference table (see table on the following page) can be used to relate the
Processor Feature Code to the Processor and Interactive features visible in the AS/400
configurator. The Processor Feature Code is found by displaying the QPRCFEAT system
value or in the rack configuration. The Processor Feature Code is used when ordering
software license keys. The corresponding Processor/Interactive features can be found by
displaying the QGPL/QWCORDFEAT data area. The necessary PTFs can be found in
Informational APARs 1111757 for VAR3 and 1111838 for V4R4.
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Processor Processor
Processor Interactive Feature Processor Interactive Feature
Model Feature Feature Code* Model Feature Feature Code*
#1506 #2A6A
#1514 #2D6B
#1507 #2A6B
#2065
#1508 #2A6C
#1510 #2D6C
#1509 #2A6D
#2069
#1506 #2A6E
#1511 #2D6D
#1507 #2A6F
#2066 #1508 #2B6A
#1512 #2D6E
#1509 #2B6B
#1510 #2B6C
740 #1514 #2EBA
730 #1506 #2B6D
#1508 #2B6E
#1510 #2E6B
#2067 #1509 #2B6F
#1510 #2C6A
#2070 #1511 #2E6C
#1511 #2C6B
#1506 #2C6C
#1512 #2E6D
#1508 #2C6D
#2068 #1509 #2C6E
#1513 #2EGE
#1510 #2C6F
#1511 #2D6A

*  Previously known as System Feature Code

Main Storage

Main storage options for the Models 730 and 740 are described in this section.

Model 730 Main Storage

The Model 730 has two base, and ten additional, main storage slots for the 1-2-4 way
processor features and four base and eight additional main storage slots for the 8-way
processor features.
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Main storage features for the 8-way processor features must be added in sets of four (quads)
of equal capacity. The #2730 Programmable Regulator is required when five or more main
storage cards are installed.

Model 740 Main Storage

The Model 740 has four base and 16 additional main storage slots. Main storage features for
the 8-way processors must be added in sets of four (quads) of equal capacity. The #2730
Programmable Regulator is required when five or more main storage cards are installed.

The following table shows the main storage options for the Models 730 and 740.

Model Processor Options Minimum Maximum Memory Cards Supported

730 #2065/#2066/#2067 512MB 24GB #3179/#9179 256M
#3180/#8180 512M

730 #2068 1024MB 24GB #3189 128M
. #3190/9190 256M

740 #2069/#2070 1024MB 40GB #3191/#8191 512M
#3192/#8192 1024M

#3193/#8193 2048M

Memory cards of equal capacity, but with different feature numbers, cannot be mixed in a pair
or groups of four on the Model 730 and 740. For example, #3179 and #3190 cannot be
combined into a pair or group of four.

Continuously Powered Main Storage (CPM)

Models 730 and 740 include an internal battery backup capable of maintaining the CPM on
16G of main storage for at least 24 hours. The #5150 Battery Back-up (External) is required
when the main storage size exceeds 16G on the Models 730 and 740. The #5150 can also be
purchased to increase the CPM time over that of the internal battery backup (to at least 48
hours).

#9754 Multifunction I/O Processor

A #9754 Multifunction I/O Processor (MFIOP) comes standard on all Models 730 and 740.
The MFIOP can control 20 disk units, one tape unit, and one CD-ROM unit. It also has three
IOA slots for controlling LANSs, twinaxial workstations, and communications controllers. It
occupies two consecutive 1/O slots.

The MFIOP contains an Ultra SCSI Controller with a 4M cache that provides RAID-5
protection for up to 20 disks. A minimum of four disk units of equal capacity are required to
implement RAID-5 protection. A maximum of four arrays are allowed on the MFIOP with a
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maximum of ten drives allowed per array. Parity information can be spread across four or
eight drives.

On the Model 730, the MFIOP supports disks 1 through 12 without prerequisites. For disks 13

through 20, the #5055 Storage Expansion Unit is required.

On the Model 740, the MFIOP supports disks 1 through 4 without prerequisites. For disks 5
through 20, the #5057 Storage Expansion Unit is required.

The three 10A slots in the MFIOP support the following adapters:

* IOA slot A is reserved for attaching:

— One Communications IOA #2699
— One LAN IOA #6149
— One LAN IOA #6181

* IOA slot B is reserved for attaching the Base Multi-Protocol Communications Adapter
#9699 (with ECS line)

* IOA slot C is reserved for attaching:
— One Communications IOA #2699
— One Twinaxial IOA #6180/#9280

For more information on these IOAs, see “Communications” on page 145, “LAN and
Asynchronous Transfer” on page 150, and “Workstation Controllers” on page 143.

The Base MFIOP with RAID (#9751) supports migration on the Models 730 and 740, but
cannot be ordered.

#2629 LAN/WAN/Workstation IOP

The LAN/WAN/Workstation IOP supports up to three of the following IOAs with a maximum of

two LAN [IOAs:

* #2699 Two-Line WAN IOA

e #6149 16/4 Mbps Token-Ring I0OA

» #6180 Twinaxial Workstation I0A

» #6181 Ethernet/IEEE 802.3 IOA

e #9249 16/4Mbps Token-Ring I0OA

* #9280 Base Twinaxial Workstation IOA
» #9381 Ethernet/IEEE 802.3 IOA

On the #2699, neither the V.25 Autocall cable nor Select Standby Mode is supported.
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One feature 1/O card slot is required to support #2629. No more than seven #2629s can be
placed in a #5073 System Unit Expansion Tower. Also, the #2629 is not allowed in slot 14 of
a #5073.

For more information on these IOAs, see “Communications” on page 145, “LAN and
Asynchronous Transfer” on page 150, and “Workstation Controllers” on page 143.

Workstation Controllers

The Models 730 and 740 support 5250-type twinaxial and ASCII workstations, up to a
maximum of 175 workstation controllers in total.

A system console must be selected on each new order. One and only one Workstation
Controller/Adapter is required on a new system order to drive the system console. These
specify codes do not mean that the relevant system console device is included with the order.
The system console still needs to be separately ordered.

A 5250 twinax device or 5250 emulation adapter in a PC may support a single address,
multiple addresses, or shared sessions on a single address. Whenever a device is powered
on or when the 5250 emulation software is started on a PC, any addresses defined respond
to the workstation controller polls, therefore counting as an active address even though no
device description may exist on the AS/400 (system value QAUTOCFG is set to *NO).

« When a device has multiple addresses defined for multiple sessions to support jump
screen and/or to support an attached printer, each session counts towards the
maximum active addresses supported by that workstation controller.

« When a device has a single address defined with shared sessions, then that device
counts as one of the maximum active addresses and up to 4 of the maximum shared
sessions.

There is a maximum of 300 shared sessions per IOP.

System Console specify codes are:
* #5540 System Console attached to Twinaxial Workstation Controller/Adapter

Specifies that the Twinaxial Workstation System Console attaches to a #6180 or #9280
Twinaxial Workstation 10A.

e #5543 Client Access/400 Console

Specifies a PC System Console Feature. A #0344 Cable (6m) for attaching Client Access
Console must also be ordered. This attaches to the second port (port 1) of the #9699
Base Multi-Protocol Communications Adapter. For further information, see “#2699/#9699
Two-Line WAN IOA” on page 146. The #5543 is mutually exclusive with #0328.
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» #5544 System Console on Operations Console

Specifies that a PC running Operations Console will be used as the system console. This
feature also provides the capability to use the Remote Control Panel function within
Operations Console.

The appropriate cables (shown in the following list) must be ordered for Operations
Console:

— #0328 (required) Operations Console Cable. Attaches to the first port (Port 0) of the
#9699 Base Multiprotocol Communications Adapter. For further information on #9699,
see “#2699/#9699 Two-Line WAN IOA” on page 146. It is mutually exclusive with
#0344. For cable attachment instructions, refer to the Windows 95 or Windows NT
Client Access setup guide.

— #0380 (optional) Remote Control Panel Cable. If used, it attaches directly to the
control panel of the system.

#2746 PCIl Twinaxial Workstation IOA

The #2746 is an 8-port twinaxial workstation IOA with a 20 foot attachment cable for
attaching up to 40 5250-type displays and printers. Each port supports seven attached
addresses allowing for up to 56 attached addresses of which only 40 can be active. When the
attached display supports address sharing, a maximum of 120 shared sessions are
supported. #2746 is specified when additional PCI twinaxial workstations controllers are
required. #2746 is specified when additional PCI twinaxial workstations controllers are
required. See “#5065 Storage/PCl Expansion Tower” on page 158.

#6180/#9280 Twinaxial Workstation IOA

The #9280 is the Base Twinaxial Workstation IOA. It is specified on a new order when a
twinaxial workstation is required and a #9141 is not specified.

#6180/#9280 is an 8-port twinaxial workstation IOA with a 20-foot attachment cable for up to
40 5250-type displays and printers. Each port supports seven attached addresses allowing
for up to 56 attached addresses of which only 40 can be active. When the attached display
supports address sharing, a maximum of 120 shared sessions are supported. One
#6180/#9280 is allowed in slot C of the MFIOP unless the system console is ASCII. All other
twinaxial workstation IOAs must be placed into a #2629 LAN/WAN/Workstation IOP. One IOA
slot is required to support #6180/#9280.

The table on the following page shows the feature requirements at the initial order stage.
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Workstations Required Minimum Shipped Feature Codes Other
System Feature Codes
Twinaxial ASCII Cs%rz:?flf MFIOP Ch,:\(r)ge Rev?lus"ced ngss?:ti%r:]s
WSC Required

Yes No #5540 #9754 #9280 #6180
Yes Yes #5541 #9754 #9141 #6180 #6141, #6180
No No #5543 #9754 1)

Yes or No Yes #5543 #9754 #9141 Q) #6141, #6180
Yes No #5543 #9754 #9280 1) #6180
No No #5544 #9754 2)

Yes or No Yes #5544 #9754 #9141 2) #6141, #6180
Yes No #5544 #9754 #9280 2) #6180

1. When Client Access Console is selected a #0344 cable for Attaching Client Access Console (6m) must also
be ordered.

2. When Operations Console is selected a #0328 Operations Console Cable (6m) must also be ordered.

Migration Features
The following migration features are supported on the Model 730 and 740:

e #6141/#9141 ASCII Workstation Controller
e #6142 ASCII 12-Port Workstation Expansion

Communications

Model Total Communications Lines
730 250*
740 300*

The following controllers and adapters support communications on the Model 730 and 740:

e #2620 Cryptographic Processor

e #2628 Cryptographic Processor — Commercial
» #2664 Integrated FAX Adapter

e #2699 Two-Line WAN IOA
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#2699/#9699 Two-Line WAN I0A

The Two-Line WAN IOA supports up to two multiple protocol communications ports when one
or two (in any combination) of the cable features shown in the following table are attached.

Attachment
Cable Length EIA232 EIA449/ V35 21
V.24 V.36
20ft/6m #0330 #0335 #0338 #0341
50ft/15m #0331 #0336 #0339 #0342
80ft/24m N/A N/A #0340 N/A
150ft/45m N/A #0337 N/A N/A

The #0328 20ft/6m Operations Console Cable is also supported, but on #9699 only. V4R3
required. If #0328 is selected, #0380 Remote Control Panel Cable can also be installed.

The #0344 20ft/6m Client Access Console Cable is also supported, but on #9699 only.
The #2699/#9699 does not support the V.25 Autocall cable or Select Standby mode.

The #2699 Two-Line WAN IOA requires an unused slot on a #2629 LAN/WAN/Workstation
IOP (see “#2629 LAN/WAN/Workstation IOP” on page 142) or a #9754 MFIOP (see “#9754
Multifunction I/O Processor” on page 141) as a prerequisite. The #9699 is the Base
Multi-Protocol Communications Adapter and occupies Slot B of the #9754 MFIOP. On the
#9699, at least one of the #0329, #0330, or #0331 cables must be ordered to support
Electronic Customer Support (ECS).

#2745 PCIl Two-Line WAN IOA

Supports up to two multiple protocol communications ports when one of two (in any
combination) of the following cables are attached:

» #0348 V.24/EIA232 20ft/6m PCI Cable

» #0349 V.24/EIA232 50ft/15m PCI Cable

» #0353 V.35 20ft/6m PCI Cable

» #0354 V.35 50ft/15m PCI Cable

» #0355 V.35 80ft/24m PCI Cable

» #0356 V.36 20ft/6m PCI Cable

» #0358 V.36 150ft/45m PCI Cable

» #0359 X.21 20ft/6m PCI Cable

» #0360 X.21 50ft/15m PCI Cable

» #0362 20ft/6m Communications Console Cable
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» #0367 Operations Console Cable*
« #0365 V.24/EIA232 80ft/24m PCI Cable

*Only one #0367 Operations Console cable is allowed per #2745.

See “#5065 Storage/PCIl Expansion Tower” on page 158.

#2750 PCI ISDN BRI U IOA

#2750 is a 4-port (8-channel) ISDN BRI (basic rate interface) full-sized PCI card. Based on
the latest DSP technology, #2750 allows connections to fax or data modems connected to the
telephone network with analog phone lines as well as to other IDSN devices. Each port
consists of 2B+D configuration. #2750 is the “U"-bus (two wire) version IOA.

« For data mode support, B-channel supports digital data at 64 kbps.
« For modem mode support, B-channel supports V.90 and lesser modulations.

A wrap cable/plug and four 30-foot RJ-45 to RJ-45 network cables are shipped with each
card.

The #2750 I0A supports full duplex mode. It supports the SLIP/PPP, IDLC and Fax
protocols.It supports the SLIP/PPP, IDLC, and Fax protocols.

There is a maximum of one per IOP. It requires V4R4 with PTFs, as well as country
certification or homologation. A pre-requisite of #5065 Storage/PCI Expansion Tower and
#2824 PCI LAN/WAN/Workstation IOP are required. See “#5065 Storage/PCIl Expansion
Tower” on page 158.

#2751 PCI ISDN BRI S/T IOA

#2751 is a 4-port (8-channel) ISDN BRI (basic rate interface) full-sized PCI card. Based on
the latest DSP technology, the #2751 allows connections to fax or data modems connected to
the telephone network with analog phone lines as well as to other IDSN devices. Each port
consists of 2B+D configuration. The #2751 is the “S/T"-bus (4 wire) version |0A.

« For data mode support, B-channel supports digital data at 64 kbps.
« For modem mode support, B-channel supports V.90 and lesser modulations.

A wrap cable/plug and four 30-foot RJ-45 to RJ-45 network cables are shipped with each
card.

The #2751 IOA supports full duplex mode. It supports the SLIP/PPP, IDLC and Fax protocols.
It supports the SLIP/PPP, IDLC and Fax protocols. There is a maximum of one per IOP. It
requires V4R4 with PTFs, as well as country certification or homologation. #5065
Storage/PCIl Expansion Tower and #2824 PCl LAN/WAN/Workstation IOP are required as a
prerequisite. See “#5065 Storage/PCIl Expansion Tower” on page 158.

147



#2761 PCI Integrated Analog Modem

Based on the latest DSP technology, the #2761 allows the modem function to be integrated
into the IOA and supports multiple analog modem ports (8-phone lines).

Each line supports V.90 and lesser modulations. A wrap cable/plug and eight 30-foot UTP
phone cables are shipped with each card.

The #2761 IOA supports full duplex mode. It supports the SLIP/PPP, IDLC and Fax protocols.
This feature supports the SLP/PPP, SDLC and Fax protocols. An asynchronous line
description is required which can only be used for Fax. #2761 is configured as a single IOA
with eight individual resources available.

There is a maximum of one per IOP. It requires V4R4 with PTFs, as well as country
certification or homologation. There is a prerequisite of #5065 Storage/PCl Expansion Tower
and #2824 PCI LAN/WAN/Workstation IOP. See “#5065 Storage/PCIl Expansion Tower” on
page 158.

Communications Restrictions

If using any of the following communications functions, restrictions may apply. IPX is used
over LAN adapters, ATM adapters, or over frame relay.

« Frame Relay protocol

e IPX protocol

e X.25 with more than 16 virtual circuits per line

« SDLC protocol if used to connect to more than 64 remote sites

« Communications line speeds greater than 64 Kbps and up to 2.048 Mbps for the SDLC
or Frame Relay protocols (Bisync is always limited to a maximum of 64 Kbps)

« Asynchronous communications or Asynchronous PPP line speeds greater than 115.2
Kbps.

* Non-Asynchronous Communications line speeds greater than 64 Kbps and up to 640
Kbps for X.25

* No high speed communication line allowed when a feature code #2750, #2751, or
#2761 is installed under the same IOP.

Additional information is available in the file called AS4CNFG PACKAGE on Marketing Tools.
This is a comprehensive document with details on communications restrictions which apply in
a number of different circumstances. This document should be consulted for full details on
what these restrictions are. Customers should be able to obtain this document from their local
IBM sales office. Business Partners may find this document in the AS/400lib section of
BPLibrary.
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#2620 Cryptographic Processor

The Cryptographic Processor #2620 performs cryptographic functions based on a hardware
implementation of the ANSI Data Encryption Standard (DES), and the Rivest, Shamir, and
Adleman (RSA) Public Key Algorithm. Functions provided include encryption and decryption
of data, authentication and verification of messages and data, creation and management of
financial personal identification numbers (PINs), and management of cryptographic keys.
Distribution of #2620 is restricted for security reasons by U.S. Government export regulations
when shipped to countries outside the USA or Canada.

One 1/O feature card slot is required to support this adapter.

#2628 Cryptographic Processor — Commercial

This feature provides the same functions as #2620 with the exception of DES (Data
Encryption Standard) based data scrambling. Instead, the #2628 uses the Commercial Data
Masking Facility (CDMF) for data scrambling. The #2628 is useful for providing assurance of
data authentication and integrity. It is not subject to the export regulations of #2620.

One 1/O feature card slot is required to support this adapter.

#4800 PCI Cryptographic Coprocessor

This feature is a hardware cryptography solution based on the IBM 4758 card. The #4800 is a
half length PCI card which offers rich cryptography function, secure storage of cryptographic
keys and 12Mbps performance (at the card level) for bulk data encryption. It requires a high
speed PCI slot. Since the feature is temperature sensitive, it will be shipped separately in a
specially designed, insulated container. There is a maximum of three per system. There is a
prerequisite of the #5065 Storage/PCIl Expansion Tower and #2824 PCI
LAN/WAN/Workstation I0P. See “#5065 Storage/PCI Expansion Tower” on page 158.

#2664 Integrated Fax Adapter

This feature provides the AS/400 with two ports capable of transmission and receipt of
facsimile data to or from a Group 3 capable fax machine, another AS/400 with an Integrated
Fax Adapter, or PCs with appropriately programmed fax adapters. The #2664 consists of a
card, a wrap cable (one per machine), two country-unique attachment couplers, telephone
cables, and Licensed Internal Code.

The #2664 can simultaneously support two send or two receive, or one send and one receive
operation. Any output that can be printed on an AS/400 Intelligent Printer Datastream (IPDS)
printer can be faxed using the #2664.

The #2664 supports facsimile protocols defined in CCITT Blue Book Volume VII, Facsimile
VIl.3 Recommendations T.4 and T.30. This adapter requires one I/O feature card slot and the
Facsimile Support/400 licensed program.
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Migration Features
The following features are supported on the Model 730 and 740 as migration features:

#2609 EIA 232/V.24 Two Line Adapter

#2610 X.21 Two-Line Adapter

#2612 EIA 232/V.24 One-Line Adapter

#2613 V.35 One-Line Adapter

#2614 X.21 One-Line Adapter

#2623 Six Line Communications Controller

#26xx Adapters attached to #2623 Six-Line Communications Controller

LAN and Asynchronous Transfer

The following adapters and controllers support LAN and ATM attachment on the Models 730

and

740:

#2723/#9723 PCI Ethernet IOA (10Mbps)
#2724 16/4 Mbps Token Ring IOA

#2815 155 Mbps UTP OC3 ATM IOA
#2816 155 Mbps MMF ATM IOA

#2818 155 Mbps SMF OC3 ATM IOA
#2838 100/10 Mbps Ethernet IOA

#6149 16/4 Mbps Token Ring IOA

#6181 Ethernet/IEEE 802.3 IOA

#6618 Integrated Netfinity Server

The ATM adapters listed here are not available in all countries and are also subject to country
requirements, which may limit availability.

The maximum number of LAN and ATM features supported are shown in the following table.

Maximum Supported
Feature
Model 730 Model 740
#2723 48 72
#2724 48 72
#2815, #2816, #2818 48 72
#2838 48 72
#6149, #6181 48 72
#6618 16 16
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#2723/#9723 PCI Ethernet IOA (10 Mbps)
Provides a single attachment to one Carrier Sense Multiple Access/Collision Detect Local
Area Network. It consists of an adapter card and internal code which supplies Ethernet

Version 2 and IEEE 802.3 Media Access Control (MAC) plus 802.2 Logical Link Control (LLC)
functions. The Ethernet/IEEE 802.3 IOA is capable of operating in half or full duplex mode.

It has an RJ45 connector and a 15-pin D-shell connector for attachment of customer supplied
cabling. A vendor AUI Ethernet cable or RJ45 twisted-pair cable must be ordered separately.

The #2723/#9723 provides one LAN attachment for the #6618 Integrated Netfinity Server.
The #6618 is a prerequisite for the #2723/#9723 and it uses one LAN IOA slot in the #6618.

The #2723/#9723 is also supported in the #5065 Storage/PCIl Expansion Tower. See “#5065
Storage/PCIl Expansion Tower” on page 158.

#2724/#9724 PCIl 16/4 Mbps Token-Ring IOA
This feature provides a single attachment to either 16Mbps or a 4Mbps Token-Ring. The
feature consists of an IOA card, internal code, which supplies IEEE 802.5 Media Access

Control (MAC), and IEEE 802.2 Logical Link Control (LCC) functions. The IOA is capable of
operating in half or full duplex mode.

The #2724/#9724 comes standard with an 8ft/2.44m Token-Ring cable. An alternately or a
separately purchased twisted-pair cable to the RJ45 connection on the IOA may be attached.

The #2724/#9724 provides one LAN attachment for the #6618 Integrated Netfinity Server.
The #6618 is a prerequisite for the #2724/#9724, and it uses one LAN IOA slot in the #6618.

The #2724/#9724 is also supported in the #5065 Storage/PCIl Expansion Tower. See “#5065
Storage/PCIl Expansion Tower” on page 158.

#2810 LAN/WAN IOP

This feature provides the hardware base for one PCI ATM IOA #2815/#2816/#2818 or the
PCI1 100/10 Mbps Ethernet IOA #2838. It is a prerequisite for these features and takes up one
I/O feature card slot.

#2815 PCI 155 Mbps Unshielded Twisted Pair ATM I0A

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Unshielded Twisted Pair (UTP-5) interface. It is intended for connection to
both local area switches and to service provider equipment. The #2815 is typically used
where 155 Mbps speeds are required over distances of less than 100 meters.
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The #2810 LAN/WAN IOP is a prerequisite for #2815. The #2815 is also supported in the
#5065 Storage/PCI Expansion Tower. See“#5065 Storage/PCIl Expansion Tower” on
page 158.

#2816 PCIl 155 Mbps Multi-Mode Fiber OC3 ATM IOA

This feature allows the AS/400 to be attached to an Asynchronous Transfer Mode (ATM)
network using the Multi-Mode Fiber (MMF) 62.5 micron interface. It is intended for connection
to both local area switches and for direct connection to service provider equipment. The
#2816 is typically used where 155 Mbps speeds are required over distances of less than 2
kilometers.

The #2810 LAN/WAN IOP is a prerequisite for #2816. The #2816 is also supported in the
#5065 Storage/PCI Expansion Tower. See “#5065 Storage/PCIl Expansion Tower” on
page 158.

#2818 PCI 155 Mbps Single-Mode Fiber OC3 ATM I0A

This feature allows the AS/400 system to be attached to an Asynchronous Transfer Mode
(ATM) network using the Single-Mode Fiber (SMF) 9 micron interface. This interface is
intended primarily for a direct connection to service provider equipment, but can be used for
local area switches. The #2818 is typically used where 155 Mbps speeds are required over
distances from 16 to 40 kilometers.

The #2810 LAN/WAN IOP is a prerequisite for #2818. The #2810 is also supported in the
#5065 Storage/PCI Expansion Tower. See “#5065 Storage/PCIl Expansion Tower” on
page 158.

#2838/#9738 PCI 100/10 Mbps Ethernet IOA

This feature allows the AS/400 to attach to a standardized 100 Mbps high-speed Ethernet
LAN. It also allows attachment to existing 10 Mbps Ethernet LANs. The adapter comes with
an RJ45 connector for attachment to UTP-5 media. The Ethernet/IEEE 802.3 I0A is capable
of operating in half or full duplex mode.

The #2810 LAN/WAN IOP or #6618 Integrated Netfinity Server is a prerequisite for #2838. It
is also supported in the #5065 Storage/PCl Expansion Tower. See “#5065 Storage/PClI
Expansion Tower” on page 158

#6149/#9249 16/4 Mbps Token-Ring IOA

This feature provides a single attachment to either a 16 Mbps or a 4 Mbps IBM Token-Ring
Network. The feature consists of an adapter card, internal code which supplies IEEE 802.5
Media Access Control (MAC) and IEEE 802.2 Logical Link Control (LLC) functions, and an 8
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ft/2.44m Token-Ring cable. The 16/4 Mbps Token-Ring IOA is capable of operating in half or
full duplex mode.

The #6149/#9249 comes standard with an 2.44 meter Token-Ring cable. Alternatively, the
customer can attach a separately purchased twisted pair cable to the RJ45 connection on the
IOA.

The #2629 LAN/WAN/Workstation IOP or #9754 MFIOP is a prerequisite for the #6149. It
uses one IOA slot and no I/O card slots.

#6181/#9381 Ethernet/IEEE 802.3 IOA (10 Mbps)

This feature provides a single attachment to one Carrier Sense Multiple Access/Collision
Detect Local Area Network. It consists of an adapter card and internal code, which supplies
Ethernet Version 2 and IEEE 802.3 Media Access Control (MAC), plus IEEE 802.2 Logical
Link Control (LLC) functions. The #6181/#9381 is capable of operating in half or full duplex
mode at a speed of 10 Mbps.

This #6181/#9381 has an RJ45 connector and a 15 pin D-shell connector for attachment of
customer supplied cabling. An AUI Ethernet cable or RJ45 twisted pair cable must be ordered
separately.

The #2629 LAN/WAN/Workstation IOP or #9754 MFIOP is a prerequisite for the #6181. It
uses one IOA slot and no I/O card slots.

#6618 Integrated Netfinity Server

The Integrated Netfinity Server contains an Intel 333MHz Pentium Il processor, four main
storage slots, and three LAN IOA slots. The IPCS provides high-performance LAN serving to
LAN-attached PCs. OS/2 Warp Server for AS/400, Novell IntraNetWare, Lotus Domino,
Flowmark, Firewall for AS/400, and Windows NT server are supported on the Integrated
Netfinity Server.

The #6618 Integrated Netfinity Server requires three IOP slots. It comes with no base main
memory and supports up to four of the following memory features allowing between 32M and
1024M of memory. Memory restrictions apply. Refer to the AS/400 System Builder,
SG24-2155, for details.

e #2861 32MB IOP Memory Card
» #2862 128MB IOP Memory Card
* #2867 256MB IOP Memory Card

When running Novell Netware, the memory maximum is 256 MB. When running OS/2, the
memory maximum is 512 MB.
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Each LAN slot can contain either a Token-Ring or an Ethernet IOA from the following list up to
a maximum of three. At least one I0A feature is required:

o #2723/#9723 PCI Ethernet IOA (10Mbps)
o #2724/#9724 PCI 16/4 Mbps Token Ring I0A
« #2838/#9738 PCI 100/10 Mbps Ethernet IOA

If the #2724/#9724 is selected, a #0220 (Token-Ring on IPCS) is required for each
#2724/#9724 selected to run on the #6618. If the #2723/#9723 is selected, a #0221 (Ethernet
on IPCS) is required for each #2723/#9723 selected to run on the #6618. If the #2838/#9738
is selected, a #0222 (100/10 Mbps Ethernet on IPCS) is required for each #2838/#9738
selected to run on the #6618.

All three PCI slots can be used for the Integrated Netfinity Server with only two of the three
slots supporting native AS/400 functions. A maximum of two #2838/#9738 can be used on
each Integrated Netfinity Server: one native and one Windows NT dedicated. The #6618
cannot be placed in #5044.

An external cable is included to enable connectivity to IPCS hardware (keyboard or mouse),
which also allows for optional use of parallel and serial ports. If running Windows NT on the
#6618, the following considerations apply:

» #0325 IPCS Extension Cable for Windows NT (can be ordered)

e #1700 IPCS Keyboard/Mouse for Windows NT (default in certain countries and ordable)
« A display must be connected to the IPCS to support Windows NT

¢ A minimum of 64M IOP memory on the Integrated Netfinity Server

For keyboard or mouse and display support in countries outside the USA, consult the Web
site at: http://ww as400. i bm com

Migrated Features
The following features are supported on the Model 730 and 740 as migration features:

e #2617 Ethernet Adapter/HP

» #2618 Fiber Distributed Data Interface Adapter

e #2619 16/4 Mbps Token-Ring Adapter/HP

e #2626 16/4 Mbps Token-Ring Adapter/A

e #2665 SDDI Adapter

» #2668 Wireless LAN Adapter

e #6516/7/8/9 One-Port Integrated PC Server (formerly FSIOP)
* #6526/7/8/9 Two-Port Integrated PC Server (formerly FSIOP)
e #6520 Upgrade One-Port (#6516/7/8/9) Integrated PC Server to Two-Port
* #6509 Additional 16M Integrated PC Server (#65xx) Memory
* #6616 Integrated PC Server (formerly known as FSIOP)

e #6617 Integrated PC Server (formerly known as FSIOP)
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Power and Packaging

Power and packaging diagrams for the Models 730 and 740 system units and 1/O towers are
shown in the following figures. For full power and UPS details, see the Physical Planning
Quick Reference at: http://ww as400. i bm cond t st udi of pl anni ng/ i ndex_rf. ht m

9406 Model 730 System Unit

The following schematic diagram shows the system layout for the Model 730.
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9406 Model 740 System Unit
The following schematic diagram shows the system layout for the Model 740.

FRONT

CLOCK CARD

TDOMWmHMOOXTTT
DOLWLMOOXT

O O O ORIOPORTS
[
N

MO01 TO M06 Mo7 MO8 (M09| M10 TO M15

MAIN STORAGE MAIN STORAGE

POWER REGULATORS
R0O1 TO R10

BLOWERS

BULKS P01 TO P06

Model 740 System Unit

156

AS/400e System Handbook: February 2000 Update

REAR

TOOLLMOOXTT

w

QO OO

RIO PORTS

M16 TO M19 M20 M21 TO M24

MAIN STORAGE MAIN STORAGE

POWER REGULATORS
R11 TO R20

SPCN
CARD

BLOWERS

CHARGER /
BATTERY PACK /
AC BOX




#9251 Model 740 Base |/O Tower

The #9251 includes four feature SPD IOP slots, space for four disk units, and four removable
media devices (tape, CD-ROM), two battery backups, one 400-watt base power supply, two
500-watt power supplies, three I/O regulators, one MFIOP, and one optical bus adapter.

Feature #5057 can be added to increase the number of disk units supported from 4 to 20.
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* One byte disks cannot be installed in these slots

157



#5065 Storage/PCIl Expansion Tower

5

e

#5065 Storage/PCI Expansion Tower

This #5065 Storage/PCl Expansion Tower is available on Models 720, 730, 740, and SB1.
The #5065 tower enables the connection of PCI cards to SPD systems. The #5065 has
redundant, hot-swappable power supplies. It provides support for three
LAN/WAN/Workstation controllers, 12 PCI IOA adapter cards, two removable media, and
space for up to 45 slots for 1-inch disk units and up to three Extended Adaptive Cache
features. The #5065 Storage Expansion Unit/Tower supports Ultra2 SCSI disk units. The
#5065 is a customer setup feature (CSU). Refer to the above figure for a diagram of the
#5065 Storage/PCIl Expansion Tower.

The base #5065 includes an operator panel, base planar that supports the 1063 Mbps optical
bus receiver, base LAN/WAN/Workstation controller (CCIN 2824), support for 15 DASD,
support for two removable media, two 700-watt power supplies, and four battery units.

The planar supports two additional LAN/WAN/Workstation controllers #2824. Each #2824
supports a high-speed slot, SCSI or high-speed slot, and two low-speed PCI slots. The
Integrated Netfinity Server #2865 is not supported.

#2824 LAN/WAN/Workstation controller
This feature is a prerequisite for all DASD, Tape, and IOA features in this tower.

For details of Disk Units supported by this feature, refer to “PCI Disk Units” on page 197. For
details of the tape drives supported by this feature, refer to “Internal Tape, CD-ROM, and
Diskette Units” on page 168.
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#5101 30 Disk Expansion Feature

The #5101 includes two 15 disk unit enclosures, a 700-watt power supply, backplanes, and
cables. One #2748 PCI Disk Unit Controller is required to support the 15 disk units in each of
the 2 disk unit enclosures included with #5101.

Expansion feature #5101 supports 30 additional DASD and includes an additional 700-watt
power supply.

#4331 1.6 Gb Read Cache Device

The #4331 installs in slots Dx1 or Dx6 when the supporting #2748 PCI RAID Disk Unit
Controller IOA is installed. There is a maximum of one per #2748 PCI RAID Disk Unit
Controller IOA and a maximum of three per #5065. Extended Adaptive Cache cannot be used
with compression on the same #2748 PCI RAID Disk Unit Controller IOA. The #2748 10A is
shipped with compression disabled. Compression is enabled by moving a jumper on the IOA.
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#5065 Storage/PCI Expansion Tower Unit
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Rear View of the #5065 Storage/PCI Expansion Tower Planar

The base LAN/WAN/Workstation controller (CCIN 2824) is installed in slot C03. It supports
four PCI adapter cards in slots C01, C02, C04, and CO05.

Slots C08 and C13 are for the two additional LAN/WAN/Workstation controllers #2824. The
#2824 in slot C08 supports four PCl adapters in slots C06, C07, C09, and C10. The #2824 in
slot C13 supports four PCI adapters in slots C11, C12, C14, and C15.

The feature cards supported in slots C01, C02, C06, C07, C11, and C12 are:

« #2723 PCI Ethernet IOA (10 Mbps)

e #2724 PCI 16/4 Mbps Token-Ring IOA

e #2745 PCI Two-line WAN IOA

o #2746 PCI Twinaxial Workstation I0OA

e #2750 PCI ISDN BRI U IOA (two wire)

e #2751 PCI ISDN BRI S/T IOA (four wire)

o #2761 PCI Integrated Analog Modem

» #9723 Base PCI Ethernet IOA (CCIN 2723)

* #9724 Base PCI Token-Ring IOA (CCIN 2724)

The feature cards supported in slots C04, C09, and C14 are:

« #2718 PCI Magnetic Media Controller
o #2723 PCI Ethernet IOA (10 Mbps)
o #2724 PCI 16/4Mbps Token-Ring IOA

160  AS/400e System Handbook: February 2000 Update



o #2729 PCI Magnetic Media Controller

e #2745 PCIl Two-Line Wan IOA

« #2746 PCI Twinaxial Workstation controller
o #2748 PCI RAID Disk Unit Controller

e #2750 PCI ISDN BRI U IOA (two wire)

e #2751 PCI ISDN BRI S/T IOA (four wire)

o #2761 PCI Integrated Analog Modem

e #4800 PCI Crypto Coprocessor

* #9723 Base PCI Ethernet IOA

« #9724 Base PCI Token-Ring I0OA

The feature cards supported in slot C05, C10, and C15 are:

« #2815 PCl ATM 155 Mbps UTP OC3

« #2816 PCl ATM 155 Mbps MMF

« #2818 PCl ATM 155 Mbps SMF OC3

« #2838 PCI 100/10 Mbps Ethernet IOA

e #9738 Base PCI 100/10 Mbps Ethernet (CCIN 2838)

The communications restrictions include:
* A maximum of one of the following IOAs may be plugged under a #2824 |0P:

#2750 PCI ISDN BRI U IOA (two wire)
#2751 PCI ISDN BRI S/T IOA (four wire)
#2761 PCI Integrated Analog Modem
#4800 PCI Crypto Coprocessor I0OA

« A maximum of two of the following IOAs in any combination may be plugged under a
#2824 10P:

— #2723 PCI Ethernet IOA

— #2724 PCI 16/4Mbps Token-Ring IOA

— #9723 Base PCI Ethernet IOA

— #9724 Base PCI Token-Ring I0OA

— If a #2815, #2816, #2818, #2838 or #9738 (CCIN 2838) is plugged in a high speed
PClI slot (C05, C10, or C15) under a #2824 0P, then a #2723, #2724, #9723 or #9724
are not supported under that same #2824 |0P.

#5066 1.8M 1/O Tower

The #5066 1.8 1/0O Tower is available on Models 620, 640, 650, S20, S30, S40, 720, 730, and
740. It includes two 1063 Mbps optical bus cards, various cables (including optical cables),
and the 1.8M 1/O Tower. The #5066 provides 24 PCI I0A slots, space for 90 disk units, space
for four removable media devices, battery backup, redundant/hot swap power supplies, and
two PCI LAN/WAN/Workstation IOPs (CCIN #2824). The #5066 supports Ultra2 SCSI disk
units. The #5066 is a customer installed feature (CSU).
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The 24 PCI I0OA slots are in groups of four slots, with each group of four slots supported by a
#2824 PCI/LAN/WAN/Workstation 10P. In each group of four slots, two slots are low speed
PCI slots, one slot is a high speed PCI slot, and one slot is a PCI SCSI slot/high speed PCI
slot. Two #2824s are base in the #5066. The remaining #2824s are features.

The 90 disk unit positions are in groups of 15, each group of 15 disk units is controlled by a
#2748 Disk Unit Adapter. Each group of 15 disk units is further divided into three groups of
five disk units, with each group of five disk units supported on a separate Ultra2 SCSI
(LVD-SCSI) bus from a #2748 Disk Unit Adapter. The mounting for all 90 disk units is
included in the #5066 (base). The #5066 can have up to six #2748 Disk Unit Adapters, and
they must be installed in the PCI SCSI card slots.

The #5066 also supports up to four removable media devices (internal tape or CD-ROM).
These removable media devices are supported by the first #2748. The #2718 PCl Magnetic
Media Controller and the #2729 PCI Magnetic Media Controller may also be installed in the
PCI SCSI card slots to support external tape devices.

The #5066 is actually two #5065 Storage/PCIl Expansion Towers installed in a #5066 1.8M
I/0 Tower. It reports to the system as two #5065s and requires two line cords. The usable
length of the line cord for the top/upper enclosure (#5065) is reduced because this line cord
must be routed inside the #5066 to the top/upper enclosure.

For details of Disk Units supported, refer to “PCI Disk Units” on page 197. For details of the
tape drives supported, refer to “Internal Tape, CD-ROM, and Diskette Units” on page 168.

#5073 System Unit Expansion Tower

#5073 System Unit Expansion Tower
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The System Unit Expansion Tower #5073 is a 13 card slot expansion unit available for
Models 730 and 740. It provides an additional bus to the system and includes a 1063 Mbps
optical bus card and optical cable for attachment.

The #5073 can support up to four additional internal tape units, which require a #2624
Storage Device Controller or #6513 Internal Tape Device Controller as a prerequisite. The
tower also includes one battery backup unit, one 400-watt base power supply, and two 500
watt additional power supplies for higher availability. A #5058 Storage Expansion Unit is
supported on the system unit expansion tower. It is also attached on top of the tower
providing space for up to 16 additional feature disk units. The #5058 contains a battery
backup unit and can support the new Ultra SCSI disk units (#6906, #6907, #6713, and
#6714).

To attach the #5073, a #2695 Optical Bus Adapter card is required in the System Unit. The
#2695 card allows for the addition of up to six optical buses. A maximum of two #2695s are
supported on Models 730 and 740. The Model 730 and 740 System Units include a base
#2695 Optical Bus Adapter. For the maximum number of buses supported on a system, see
“Table 4: Summary of the AS/400e server 730" on page 60 and “Table 5: Summary of the
AS/400e server 740" on page 62.

The #2695 requires a daughter card to attach the optical buses. This daughter card is #2688
Optical Link Processor (1063 Mbps), which supports the attachment of the #5073 and #5083
Storage Expansion Towers in any combination up to a maximum of two. A maximum of three
#2688 are supported on an #2695.

The #2686 Optical Link Processor (266 Mbps), which is also a daughter card of the #2695,
supports the #5044 System Unit Expansion Rack. Only one #5044 is supported per #2686,
and no other expansion towers can be attached to the same #5044.

The #5072 System Unit Expansion Tower, which attaches to the 9406 Model 530, is
supported on the 730 and 740 for migration only. New orders include the #5073 and not the
#5072.

Specify code #0086 can be used to indicate to the configurators that a #5073 is being
dedicated for the attachment of a 3590 Magnetic Tape Subsystem to achieve maximum
performance. Only the IOP used to connect the 3590 is placed in the #5073.

Feature #5602 may be used to indicate to the configurators that a #5073 is being used as an
OptiConnect hub. This allows only features related to OptiConnect to be placed in the #5073.

The following diagram shows the #5072/#5073 System Unit Expansion Towers and
#5052/#5058 Storage Expansion Unit.

163



#5072 / #5073 FRONT

#5072 / #5073 REAR

@ DISK SLOTS #5052/#5058

1l2|sfals]e]7]

ko1|ko2 [ ko3| ko4| ko5 |Kko6 [K07 KO8

tttttt

?

koo|K10]| k11 [k12|k13|Kk14|K15]K16
DISK SLOTS #5052/#5058

* * * * * * * *
9 | 10|11 |12 |13 |14]15]16

P 1

!

Pttt

y L]
REM. MED.|D04|REM. MED.|D02
REM. MED. DO3|REM. MED.|DO1
i |
Y v
I
(o)
B I P
R | R ulo Fg
E E 5 P
| | | | | | G G / ’\'i é é O| O|
[e] o [e] (e] [¢] [e] .
plPp P |P]|P]|P E E g ? y PlP|P|P
A A A S E
T T P K D
(0] (o] T | !
R | R Eflo | A
R P |
(o)
P
9 10 11 12 13 14 15 16 1 2 3 4 5 6 7 8
Slot 1 Is occupied by the fiber-optic bus adapter card.
Slot 2 Can be occupied by a feature 1/0 card or by the disk unit controller card if
#5058 attached.
Slot 3 Can be occupied by a feature 1/0 card or by the internal tape Storage

Device Controller (#2624 or #6513) to support the internal tapes in the
#5073. The #2624 supports up to three tape units. #6513 supports up to

four tape units in the #5073.
Slots 4 to 14 Are for feature 1/O cards.

Slots 15 & 16 Are occupied by power regulator cards.

The four internal tape units in the #5073 can be a ¥-inch cartridge tape unit or 8mm cartridge

tape unit.

The #5058 Storage Expansion Unit can be mounted on the #5073 System Unit Expansion
Tower and provides space for up to 16 additional disk units. The disk units installed in the
#5058 are supported by a disk unit controller (#6502, #6512, #6530, #6532, or #6533).
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The #5058 Storage Expansion Unit supports the concurrent maintenance of all internal disk
units in RAID-5 protection or mirrored environment.

#5083 Storage Expansion Tower

#5083 Storage Expansion Tower

The #5083 Storage Expansion Tower is available on Models 730 and 740 for adding up to 16
2-byte SCSI disk units. It provides an additional bus to the system. If necessary, it includes a
#2688 and/or #2695 card and optical cable for attachment.

The #5083 includes two IOP feature slots available for disk unit controller (#6532 or #6533).
Disk unit controllers #6502, #6512, and #6530 are also supported if upgrading. One of these
supports the 16 disk units in the tower, and the other supports disk units in a #5058. The
#5058 can be attached to the #5083 to provide a total of up to 32 disk units.

The storage expansion tower includes one battery backup, one 400-watt base power supply,
two 500-volt power supplies, and a regulator. The #5058 contains a battery backup unit.

A #5083 should be specified as an alternative to the #5073 System Unit Expansion Tower
when adding disk units and no additional IOP feature cards are required. The #5083 and
#5058 support the Ultra SCSI disk units #6906, #6907, #6713, and #6714. See “#5073
System Unit Expansion Tower” on page 162 for information about the #2695 Optical Bus
Adapter. Attachment requirements of the #5083 are the same as the #5073.

The #5082 Storage Expansion Tower, which attaches to the Model 530, is supported on the
Models 730 and 740 for migration only. New orders are for the #5083 Storage Expansion
Tower, and not the #5082.

The following diagram shows a #5082/#5083 Storage Expansion Tower with a #5052/#5058
Storage Expansion Unit attached.
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#5083 Storage Expansion Tower and #5058 Storage Expansion Unit

The slots in the Storage Expansion Tower are occupied as follows:

Slot 1 Is occupied by a power regulator.

Slot 2 Is occupied by the Fiber-optic Bus Adapter card.

Slot 3 Is for the disk unit controllers #6502, #6512, #6530, #6532, or #6533 controlling
the disk units installed in the #5083.

Slot 4 Is for the disk unit controllers #6502, #6512, #6530, #6532, or #6533 controlling

the disk units installed in the #5058.

The #5058 can be mounted on the #5083 and provides space for up to 16 additional disk
units. The disk units installed in the #5058 are supported by a disk unit controller #6502,
#6512, #6530, #6532, or #6533.

The #5083 and #5058 support concurrent maintenance of all internal disk units in RAID-5
protection or mirrored environment.
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Internal Disk Units

The System Unit of the Model 730 supports up to 12 disk units. With the addition of the #5055
Storage Expansion Unit, a further eight disks may be supported, for a total of 20 disks. All 20
disks are supported by the #9754 MFIOP.

The System Unit of the Model 740 supports up to four disk units. With the addition of the
#5057 Storage Expansion Unit, an additional 16 disks may be added, for a total of 20 disks.
All 20 disks are supported by the #9754 MFIOP.

For the maximum internal and external disk capacity and number of disk unit controllers,
please refer to “Table 4: Summary of the AS/400e server 730" on page 60, and “Table 5:
Summary of the AS/400e server 740" on page 62.

Refer to “Internal Magnetic Media” on page 197 for details.
#4331 1.6Gb Read Cache Device

Feature #4331 (CCIN 6731) is a solid state disk device that provides the Large Read Cache
function required by high-performance disk unit controllers. The #4331 installs in slots Dx1 or
Dx6 when the supporting #2748 PCI RAID Disk Unit Controller IOA is installed. There is a
maximum of one per #2748 PCI RAID Disk Unit Controller IOA and a maximum of three per
#5065. Extended Adaptive Cache cannot be used with compression on the same #2748 PCI
RAID Disk Unit Controller IOA. The #2748 I0A is shipped with compression disabled.
Compression is enabled by moving a jumper on the IOA. See “Extended Adaptive Cache” on
page 36.

Disk Performance

The #5065 Storage/PCl Expansion Tower supports Ultra2 SCSI. Although some Ultra2 SCSI
disks may be installed in other towers or storage expansion units, they only operate at the
speed supported by the tower and disk I0OP.

For best performance, the Ultra SCSI disk units should be installed either attached to the
#9754 MFIOP or the #6532/6533 Ultra SCSI RAID Disk Unit Controller.

The internal disk units in the #5058 Storage Expansion Unit and the #5083 Storage
Expansion Tower are supported by one of the following disk unit controllers:

« #6533 Ultra SCSI Disk Unit Controller — 4M Cache (RAID/Mirrored/Unprotected)
e #6532 Ultra SCSI Disk Unit Controller — 4M Cache (RAID/Mirrored/Unprotected)
e #6530 Disk Unit Controller — No Cache (Mirrored/Unprotected)

« #6502 High Performance Controller — 2M Cache (RAID/Mirrored/Unprotected)

* #6512 High Performance Controller — 4M Cache (RAID/Mirrored/Unprotected)
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The #6502, #6512 and #6530 can be migrated to the 9406 Model 730 or 740 when
upgrading. These I0Ps do not support Ultra2 SCSI disks.

For more information on these controllers, see “#6502/#6522 High Performance Controller
(2M Cache) SPD” on page 257, and “#6512 High Performance Controller (4M Cache) SPD”
on page 257.

Internal Tape, CD-ROM, and Diskette Units

The Model 730 System Unit can accommodate one internal tape unit and the base CD-ROM
drive. The Model 740 System Unit can accommodate up to three internal tape units and the
base CD-ROM drive. The CD-ROM drive and first tape are supported by the #9754. A
#2624/#6513 Storage Device Controller is required to support the second and third additional
tapes in the Model 740 System Unit.

The #5073 System Unit Expansion Tower can accommodate up to four internal tape and
CD-ROM units. They are supported by either a #2624 Storage Device Controller or a #6513
Internal Tape Device Controller. The #2624 supports up to three tape or CD-ROM units and
one diskette device with the addition of a #6146 IOA. The #6513 supports a maximum of four
internal tape units. #6513 is the default.

Base CD-ROM Drive
Refer to “Internal CD-ROM Drives” on page 220.
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AS/400e server 150
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9401 Model 150 System Unit

The 9401 Model 150 System Unit is offered in four packages at 0S/400 V4R4. The four

packages are summarized in the following table.

Package Name Entry Growth Entry Growth
Twinax Twinax Server Server
Package Feature #0591 #0592 #0593 #0594
Relative System Performance (CPW)1
Constrained 13.8/20.2 20.2/20.2 13.8/20.2 20.2/20.2
Unconstrained 13.8/27.0 20.6/35.0 13.8/27.0 20.6/35.0
Main Storage (M) (min/max) 64-192 128-192 64-192 128-192
DASD (G) (min/max) 4.19-29.9 4.19-29.9 4.19-29.9 4,19-29.9
LAN IOAs 0-2 0-2 1-2 1-2
Communication lines 1-5 1-5 1-62 1-62
Twinaxial Workstation Controller 1 1 0-1 0-1
Twinaxial Workstations and Printers 1-7 1-28 0-7 0-28

In addition, for those customers who require OS/400 V4R3 equivalent, #039x packages

remain available.

Notes:

1. CPW isthe Commercial Processing Workload that is used to measure the performance of
all AS/400 processors since the V4R1 time frame. The CPW value is measured on
maximum configurations. The type and number of disk devices, the number of workstation
controllers, the amount of memory, the system model, other factors, and the application
being run determines what performance is achievable. For more details, refer to

“Commercial Processing Workload” on page 15.

© Copyright IBM Corp. 2000
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The constrained figures are for the 9401 Model 150 with its maximum configuration. The
unconstrained figures show what the performance would be if the processor was not
limited by the maximum main storage and DASD of the Model 150. In each case, the first
figure is for interactive workload, the second is for Client Server.

2. Six lines on the server packages, but one is reserved for Operations Console.

All of the 9401 Model 150 packages include:

e Three main storage slots

* One 4.19G Disk Unit

» Three additional internal disk slots

* One 4.0G %-inch Cartridge Tape Unit

* Integrated CD-ROM unit

* One communication line for Electronic Customer Support

» Five feature card slots (two of these slots are reserved for an Integrated PC Server or
Integrated Netfinity Server; three are driven by the MFIOP)

e Multifunction 1/O Processor (MFIOP)

« No battery backup (optional Uninterruptible Power Supply)

In addition, the packages also include:
« Entry Twinax Package (#0591)

— 13.8/20.2 CPW Constrained, 13.8/27.0 CPW Unconstrained Processor

— 64M of main storage, leaving two free main storage slots

— Twinaxial adapter, cable, and two-port adapter supporting up to seven workstations
and printers

» Growth Twinax Package (#0592)

— 20.2/20.2 CPW Constrained, 20.6/35.0 CPW Unconstrained Processor

— 128M of main storage, leaving one free main storage slot

— Twinaxial adapter, cable, and four-port adapter supporting up to 28 workstations and
printers

« Entry Server Package (#0593)

13.8/20.2 CPW Constrained, 13.8/27.0 Unconstrained Processor
64M of main storage, leaving two free main storage slots

An Ethernet or a Token-Ring LAN I0A

— Multi-Protocol Communications Adapter

Operations Console Cable (20 ft/6m)

e Growth Server Package (#0594)

— 20.2/20.2 CPW Constrained, 20.6/35.0 Unconstrained Processor
— 128M of main storage, leaving one free main storage slot
— A 64M Integrated Netfinity Server
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— An Ethernet or a Token-Ring or a 100/10 Mbps Ethernet LAN IOA for the Integrated
Netfinity Server

— Multi-Protocol Communications Adapter

— Operations Console cable (20 ft/6m)

The Entry Package (#0591 and #0593) can be upgraded by ordering the #0295 Performance
Enhancement. This provides a more powerful processor, as well as supplying a 4-port twinax
expansion that allows an increase in the number of attachable twinaxial workstations and
printers to 28.

Model 150 CIF Features

All optional features are customer installable except for processor upgrades.

Main Storage

The Model 150 has a total of three memory slots. On the entry packages (#0591 and #0593),
the first slot is occupied with 64M, and there are two spare slots. On the growth packages
(#0592 and #0594), the first two slots are occupied with a total of 128M, and there is one
spare slot. All memory cards on the Model 150 plug into sockets on the CPU board.

The following table shows the main storage options for the Model 150.

Main Storage Supported
Processor Options Additional Memory Cards Supported
(min M/max M)
Base Feature Feature Maximum
#3182 (32M) #3110 (64M)

#0591/#0593

(64-192) 64M 2 2 2
#0592/#0594

(128-192) 128M 1 1 1

Workstation Controllers

#2720 Workstation/Communications Adapter

This adapter attaches to the Multi-Function I/O Processor (MFIOP). It supports a maximum of
seven twinaxial workstations or printers on the Entry Packages (#0591 and #0593) or 28
workstations or printers on the growth packages (#0592 and #0594). If #0295 Performance
Enhancement is ordered on the entry packages, the maximum attachable twinaxial
workstations and printers increases to 28. The #2720 comes with a 2-port twinaxial
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attachment cable. This can be increased by ordering the optional 4-port Twinax Expansion
#0399 allowing up to 28 workstations and printers to attach. The #2720 also provides a single
communications line (see the Communications section on the following page). The
appropriate communications cable must be ordered for this. The #2720 ships as standard
with no feature required on the #0591 and #0592 Twinaxial Packages. It is available as an
additional feature on the #0593 and #0594 Server Packages.

The Model 150 is restricted in the number of twinaxial sessions that can be active. It supports
a maximum of seven active twinaxial sessions on the Entry Packages (#0591 and #0593) or
28 active sessions on the #0592 and #0594 growth packages. If #0295 Performance
Enhancement is ordered on the entry packages, the maximum active twinaxial sessions
increases to 28. The following table indicates which kinds of sessions count toward the
maximum number of active sessions.

Counted Description

Yes Local display sessions

Yes Remote display sessions

Yes Sessions over 5x94 Controllers (including PCs emulating
5250s)

Yes Network Routing Facility (NRF) or SPLS displays

Yes Distributed Host Command Facility (DHCF) displays

Yes 5250 emulation

Yes Twinaxial shared session devices (separate display
devices)

No Client Access using 5x94 (Virtual displays)

No Client Access (APPC devices and VRT displays)

No Retail/Finance devices

No SNA passthru

No TDLC (5150 type devices)

No Port sharing (ASCII) (5150 type device)

No TCP/IP (TELENET session) (virtual display)

No APPC (LU 6.2) sessions (APPC or host devices)

No Display Station Passthru/5250 Passthru/ Workstation
Function (virtual displays)

No 3270 Emulation over host CDs (Host devices)

No Apple** devices attached to a LocalTalk Workstation
Controller

No Wireless devices attached to a Wireless LAN Adapter

No Twinaxial printers
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Multifunction 1/O Processor

The Multifunction 1/0O Processor (MFIOP) is standard on all 9401 Model 150 packages. It
supports the following features:

« Base Workstation/Communications Adapter (standard on the #0591 and #0592 Twinaxial
Packages)

« Base Multi-Protocol/Communications Adapter (standard on the #0593 and #0594 Server
Packages)

e #2720 Workstation/Communications Adapter

e #2721 Multi-Protocol/Communications Adapter

o #2723/#9723 Ethernet/IEEE 802.3 Adapter

o #2724/#9724 16/4 Mbps Token-Ring Adapter

In addition to one base adapter, the MFIOP supports a maximum of two additional adapters.

One #2720 Workstation/Communications Adapter can be installed with the #0593 and #0594
Server Packages.

Up to two #2721 Multi-Protocol Communications Adapters can be installed with any of the
packages.

One LAN Adapter (#2723, #9723, #2724, or #9724) can be installed on the MFIOP with any
of the packages except the #0594 Growth Server. However, if a #2852 Integrated PC Server
is installed, then no LAN adapters are supported on the MFIOP.

The #9723 or the #9724 is the standard LAN adapter that attaches to the Integrated PC
Server in the Growth Server Package (#0594) or to the MFIOP in the Entry Server Package
(#0593). On the #0594 Growth Server Package, the one additional optional LAN adapter that
can be attached to the Integrated PC Server is #9738 100/10 Mbps Ethernet Adapter. The
#9738 is also available if the #2852 Integrated PC Server is ordered on the #0593 Entry
Server Package.

The MFIOP supports a total of three adapters: one base plus two additional adapters.

Communications

All 9401 Model 150 packages support a maximum of five communications lines. The #0593
and #0594 Server Packages have a sixth line that is reserved for the Operations Console.

#2720 Workstation/Communications Adapter

This adapter attaches to the MFIOP. It provides twinaxial workstation support as well as a
single communications line. The #2720 ships as a base with no feature showing on the #0591
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and #0592 Twinaxial Packages. It can be ordered as a feature on the #0593 and #0594
Server Packages. For communications, one of the following cables must be ordered:

. #0348 V.24/EIA 232 20ft (6m) PCI Cable
. #0353 V.35 20ft (6m) PCI Cable
. #0356 V.36/EIA 449 20ft (6m) PCI Cable
« #0359 V.21 20ft (6m) PCI Cable

#2721 Multi-Protocol Communications Adapter

This adapter attaches to the MFIOP. It provides two communications lines. The #2721 ships
as base with no feature showing on the #0593 and #0594 Server Packages. Additional
#2721s can be ordered on all packages up to the maximum of three (including the Base
Multi-Protocol Communications Adapter). One or two cables must be ordered. See #2720 in
the previous section for the cables that are supported. On the #0591 and #0592 Twinaxial
Packages, one of the following cables is also offered:

« #0362 Client Access Console 20ft (6m) PCI Cable
» #0367 Operations Console 20ft (6m) PCI Cable. For cable attachment instructions, refer
to the Windows95 or WindowsNT Client Access setup guide.

The Operations Console Cable ships as base with no feature showing on the #0593 and
#0594 Server Packages. If Operations Console Cable is installed, then #0381 Remote
Control Panel Cable can also be ordered.

Local Area Networks
All 9401 Model 150 packages support a maximum of two LAN adapters.

#2723/#9723 Ethernet/IEEE 802.3 Adapter (10 Mbps)

This adapter supports attachment to an Ethernet Network. AUI and RJ45 wrap connectors
are included with this feature. However, an Ethernet Cable (3m AUI) or RJ45 Cable must be
separately ordered. The #2723 attaches to the MFIOP, #2852, or #2868. The #9723 is the
base Ethernet Adapter that attaches to the MFIOP on the Entry Server Package (#0593) or
Integrated PC Server on the Growth Server Package (#0594). The Ethernet/IEEE 802.3 IOA
is capable of operating in half or full duplex mode.

#2724/#9724 16/4 Mbps Token-Ring Adapter

This adapter supports attachment to a Token-Ring Network. A 2.4m Token-Ring cable is
included as well as an AUl and RJ45 wrap connector. If RJ45 cabling is required, this must be
separately ordered. The #2724 attaches to the MFIOP, #2852, or #2868. The #9724 is the
base Token-Ring Adapter that attaches to the MFIOP on the Entry Server Package (#0593)
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or the Integrated PC Server on the #0594 Growth Server Package. The Ethernet/IEEE 802.3
IOA is capable of operating in half or full duplex mode.

#2838/#9738 100/10 Mbps Ethernet Adapter

This feature supports attachment to a standardized 100Mbps high-speed Ethernet LAN and
also supports attachment to existing 10Mbps Ethernet LANs. The adapter comes with an
RJ45 connector for attachment to UTP-5 media. The #9738 is the base 100/10 Mbps
Ethernet Adapter that attaches to #2852 or #2868 on the #0591 or #0592 Twinax Packages
or the #0593 Entry Server Package or the base Integrated PC Server or Integrated Netfinity
Server (no feature) on the #0594 Growth Server Package. The Ethernet/IEEE 802.3 IOA is
capable of operating in half or full duplex mode.

#2868 Integrated Netfinity Server

This adapter provides a 333 MHz Intel Pentium Il Processor giving high-performance serving
to LAN attached PCs. It occupies two dedicated Integrated PC Server card slots in the
system unit. The Integrated Netfinity Server comes with two 32M memory cards giving a base
64M. This can be increased by ordering up to two additional memory features:

e #2861 32M IOP Memory
e #2862 128M IOP Memory
e #2867 256M IOP Memory

The two base 32M memory can be removed and replaced by #2862 or #2867. The maximum
memory supported is, therefore, 1024M.

When running Novell Netware, the maximum memory is 256 MB. When running OS/2, the
memory maximum is 512 MB.

In addition, one or two LAN Adapters must be ordered to be installed on the Integrated PC
Server:

o #2723/#9723 Ethernet/IEEE 802.3 Adapter
o #2724/#9724 16/4 Mbps Token-Ring Adapter
e #2838/#9738 100/10 Mbps Ethernet Adapter

Only one of the LAN adapters can be #2838 or #9738 100/10 Mbps Ethernet IOA.

The Integrated Netfinity Server ships as a base with no feature showing on the #0594 Growth
Server Package. In this case, #9723, #9724, or #9738 will be ordered as the base LAN
Adapter. The #2868 can be ordered as the Integrated Netfinity Server on the remaining three
packages (#0591, #0592, and #0593). Package #0593, #9723, #9724, or #9738 can be
ordered as the base LAN adapter on the Integrated Netfinity Server #2868.
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If the Windows NT server will be run on the Integrated Netfinity Server #2868, then the items
in the following list are also available for attachment to the Integrated Netfinity Server:

#0325 IPCS Extension Cable for Windows NT (required)

#1700 IPCS Keyboard/Mouse for Windows NT (default in certain countries)
« A display must be attached to the Integrated Netfinity Server to support NT
* A minimum of 64M IOP memory on the Integrated Netfinity Server

For keyboard or mouse and display support in countries outside the USA, consult the Web
site at: http://ww as400. i bm com

Power and Packaging

The following schematic diagram shows the layout of the Model 150.

POWER SUPPLY — CD-ROM
FAN L - TAPE
| - DISK 1
INTEGRATED
PC SERVER BEEES DISK 2
PCI SLOT e DISK 3
BASE ADAPTER - DISK 4
PCI SLOT
i PROCESSOR
MAIN STORAGE
MFIOP 1 | 2 | 3

9401 Model 150 System Unit

The 9401 Model 150 System Unit contains the processor, the MFIOP, CD-ROM drive, ¥-inch
cartridge tape unit, one 4.19G disk, base workstation/communications adapter or
multi-protocol communications adapter, memory, power supply, and fan. An additional three
disks, two PCI adapters, and Integrated PC Server can also be installed in the base system
unit.
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Internal Disk Units

All 9401 Model 150 packages ship with one 4.19G base Disk Unit as standard with no feature
required. Up to three of the following disk units can be added.

* #6607 4.19G Disk Unit
* #6713 8.54G Disk Unit

This gives a maximum of 29.9G of disk storage spread over four disks.

Internal Tape, CD-ROM, and Diskette Units

A 4 GB %-inch cartridge tape unit ships as standard with no feature required on all 9401
Model 150 #059x packages. This tape unit supports compaction, increasing the total tape
capacity to 8.0 GB per cartridge. It may be used for save/restore, alternate IPL, program
distribution, migration, and for ¥a-inch cartridge tape interchange. For details of compatibility
with other Y2-inch media types, see “Tape Units” on page 212.

For older 9401 Model 150 packages (the #018x and #019x packages), you can order the
#6382 4.0 GB Y-inch Cartridge Tape Unit as a replacement for the 2.5 GB %z-inch Cartridge
Tape Unit that shipped as standard on those packages.

#6381 2.5 GB Y-inch Cartridge Tape Unit

This tape unit can be ordered to replace the 4.0 GB ¥-inch Cartridge Tape Unit that ships as
standard with all 9401 Model150 #039x packages. This tape supports the QIC-24 format
used in the System/36 Ys-inch Tape Units.

CD-ROM

A CD-ROM drive ships as standard with no feature required on all 9401 Model 150 packages.
System software is distributed on CD-ROM media for the Model 150. The CD-ROM drive can
be used for alternate IPL but not as a save/restore device for the system.

Diskette Unit
There is no diskette drive supported on the 9401 Model 150.
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9401 Model 150 Software

The following software is available under IBM International Pro- Product AS/400
gram License Agreement terms for the 9401 Model 150: Identifier Equivalent
License

Advanced Entry Model 150 BasePak 5649-EP5 N/A
PSF/400 21-45 Printer Support 5649-SB8 5769-SS1 ftr
PSF/400 46+ IPM Printer Support 5649-SB9 5769-SS1 ftr
NetWare Enhanced Integration 5649-SC5 5769-SS1 ftr
Cryptographic Access Provider 40-bit @ 5649-AC4 5769-AC1
Cryptographic Access Provider 56-bit @ 5649-AC5 5679-AC2
Cryptographic Access Provider 128-bit @ 5649-AC6 5769-AC3
Advanced Function Print Utility for AS/400 5649-AF3 5769-AF1
Advanced DBCS Printer Support 5649-AP3 5769-AP2
Integrated Language Environment COBOL for AS/400 5649-CB3 5769-CB1
AS/400 Client Encryption (40-bit) 5649-CE1 5769-CE1
AS/400 Client Encryption (56-bit) 5649-CE2 5769-CE2
AS/400 Client Encryption (128-bit) 5649-CE3 5769-CE3
Point-of-Sale Communications Utility for AS/400 5649-CF3 5769-CF1
Application Development ToolSet Client Server (ADTS) 5649-CL5 5769-CL3

*« CODE/400 for OS/2

e VRPG for OS/2

*« CODE for Windows

* VPRG for Windows
Integrated Language Environment C for AS/400 5649-CX5 5769-CX2
Language Dictionaries for AS/400 5649-DCT 5716-DCT
Firewall for AS/400 5649-FW4 5769-FW1
Secondary Languages for 5649 Licensed Programs 5649-NL5 N/A
Application Program Driver for AS/400 5649-PD3 5769-PD1
Performance Tools for AS/400 5649-PT3 5769-PT1
Application Development ToolSet for AS/400 5649-PW3 5769-PW1
Application Dictionary Services for 0S/400 5649-PWE 5769-PWL1 ftr
Application Development Manager for OS/400 5649-PWF 5769-PW1 ftr
OnDemand for AS/400 5649-RD4 5769-RD1
Integrated Language Environment RPG for AS/400 5649-RG3 5769-RG1
Wireless Connection for AS/400 5649-TBZ 5798-TBW
OfficeVision for AS/400 5649-WP3 5769-WP1
AS/400 Client Access Family 5649-XY1 5769-XY1
0S/2 Warp Server for AS/400 5649-XZ1 5769-XZ1
IBM Network Station Manager for AS/400 5648-C05 5648-C05
Navio NC Navigator for IBM Network Station (40 bit encryption) 5648-B10 5648-B10
Navio NC Navigator for IBM Network Station (128 bit encryption)t 5648-C20 5648-C20
IBM AFP FONT Collection for IBM Operation Systems 5648-113 5648-113
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Notes:

@ 5649-AC4 is available in EMEA only.

5649-ACS5 is available in EMEA, AP and LA only.

5649-AC6 is available in the USA and Canada only.

T These products are available in the USA and Canada only.

5649-EP5 BasePak V4R4 is provided preloaded on 9401 Model 150 only. It includes

0S/400, Client Access Family for Windows, Query, SQL Development Kit, Facsimile Support, Performance Manager,
and a selection of 0S/400 features including (PSF Fax Support, PSF 1-20 ipm Printer Support, CPA Toolkit, Integration
Services for IPCS, Integration for Novell NetWare, TCP/IP Connectivity Utilities, LDAP Support for Lotus Domino,
support for Java application development, enablement for AS/400 integration for Windows NT server, AS/400 Toolbox
for JAVA, IBM, HTTP Server for AS/400). Separate product identifiers are not required for these products.

Advanced Function Printing DBCS fonts are preloaded onto all DBCS systems.
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AS/400e server SB1

The AS/400e server SB1 performs dedicated compute-intensive processing for customers
that select ISV software targeted at a multi-tier environment. The Model SB1 provides
considerable processing power, along with a fixed amount of main storage, and fixed
amounts of disk storage to satisfy the ISV application requirements.

Vendor software purchased from ISV channels can be preloaded (with license validation
being performed) to complete the package prior to shipment. Offerings from software
vendors, such as SAP AG and BAAN, take advantage of the unique features of this system.

AS/400e server SB1 System Unit

The AS/400e server SB1 has a base configuration of:
« Model SB1 Processor (one must be specified):

#2310 8-Way Processor with 4096M memory*
#2311 12-Way Processor with 4096M memory*
#2312 8-Way Processor with 8192M memory*
#2313 12-Way Processor with 8192M memory*

* Four 4.19 GB Disk Units
e LAN adapter
¢« One CD-ROM unit

« One base communications adapter for Electronic Customer Support. A separate
chargeable communications cable for ECS must also be ordered.

* Three feature card slots

* Workstation controller

© Copyright IBM Corp. 2000 181



e Multifunction 1/0O Processor (MFIOP) which supports:

— Four integrated disk units

— One integrated tape unit

— One integrated CD-ROM unit
— Three I/O adapters

« Battery backup

« Bus adapter

Note: AS/400e server SB1 performance data is based on standard benchmarks. Specific
performance data may be found at the following vendor Web sites:

e BAAN — http://www baan. com
e SAP — http://wan sap. com

A preload or validation of ISV software is required for an AS/400e server SB1 order. ISV
software needs to be licensed as a prerequisite to the SB1 order. Software preload #04xx is
not required on the SB1.

The AS/400e SB1 physically resembles the AS/400e 740. For a detailed description of
features, refer to “AS/400e servers 730 and 740" on page 137. For an overall picture of the
Model SB1, see “Table 6: Summary of the AS/400e server SB1” on page 64.

Many features supported for migration on the Model 740 are not supported on the Model SB1
since there are no upgrades to the AS/400e server SB1 from processors outside the SB1
range. The SB1 is ordered as a new system only.

Specific configuration limitations for the Model SB1 include:

e There is a limit of two IOP features in the system unit. One IOP feature can be a #6616
or #6617 Integrated PC Server, or a #6618 Integrated Netfinity Server. The #6616
Integrated PC Server occupies two adjacent card slots. The #6617 or #6618 occupies
three adjacent card slots.

e There is a limit of four internal disks on the Model SB1. It comes with four #9907 4.19
GB disks as standard. These can be specified as #8713 8.58 GB disks at the time of
initial order. They can also subsequently be replaced by four 8.58 GB disks by
ordering feature #6713. The 8.58 GB disks can be ordered if they will be mirrored or
placed into a RAID-5 array.

e The Model SB1 comes with four 1024M main storage cards as standard on the #2310
and #2311 processors. Eight 1024M main storage cards come as standard on the
#2312 and #2313 processors. No additional feature memory can be ordered.

e The Model SB1 supports a maximum of two #5073 System Expansion Towers and no
Storage Expansion Units or Towers (#5057, #5058, or #5083).

182  AS/400e System Handbook: February 2000 Update


http://www.baan.com
http://www.sap.com

e The Model SB1 supports a maximum of three workstation controllers (two at 0S/400
V4R1), 16 communication lines, two fax adapters, and five LAN ports.

e Logical Partition (LPAR) is not supported on the SB1.

The AS/400e server SB1 is not available in all countries.
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Upgrades to AS/400e server 7xx

Customers with AS/400e 400, 436, 5xx, 6xx, and Sxx servers (excluding the SB1) can
upgrade to the AS/400e 7xx servers. Bxx, Cxx, Dxx, Exx, Fxx, 2xx, and 3xx models cannot be
upgraded to the 7xx servers.

For software considerations, refer to “Supported Upgrade Paths” on page 323 and to
“Current Release to Previous Release Support” on page 324.

A new system unit is shipped with the upgrade. The upgrade includes a new CD-ROM drive.

Considerations for upgrading to the 7xx include:
« A new system unit is not shipped when upgrading from the S20 or 620 to the 720.
* No new load-source DASD is shipped with the upgrade.

« Sufficient workstation controllers must be added to the target system to ensure
sufficient twinax addresses. Systems with base 14 or 28 workstation support are
satisfied with the #9720 base of the Model 720. Systems with a base 40 workstation
support need a #2722 feature workstation controller in addition to the base #9720 on a
Model 720.

« For systems without Expansion Towers, internal disk units may require migration kits
to move to the System Unit and #5064/#9364 System Unit Expansion when upgrading
to a Model 720.

Details on this upgrade path are found in the System Upgrade Road Map (RISC to RISC),
SA41-5155.

The tables on the following pages show which systems can be upgraded to the AS/400 7xx.
This is indicated by an “X".
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Upgrades to AS/400e server 720

To AS/400e server 720

Processor #2061 #2062 #2063 #2064
9402/9404/9406 Feature sl lslzslzlglzglzsls lzslxlxl3% 5|5
o o o 8
sielflsleEIE]|8 S| BE 1512185
o o o o o o o (o] o o (o] o o o o o
Model | Processor cPw 2 I IIN9 9|9 |95 |o | |2 |2|2|2 |2
400t | #2130 13.8 x | x | x
#2131 20.6 X | X | X
#2132 27.0 X | X | x |Ix | x|x|X
#2133 33.3 X | X | x |Ix | x|x|X
436 #2102 16.3% x | x [ x x| x| x|x
#2104 20.6° x | x [ x |Ix |x|x]|x
#2106 27.43 X | X X | x | x
40s* #2109 27.0/9.4 X | X
#2110 35.0/14.5 X | X
#2111 63.0/21.6 X | X X | X
#2112 91.0/32.2 X | x [ x |Ix | x [ x| x]x |[x]|X
500 #2140 21.4 X | x | x
#2141 30.7 X | X | x |Ix | x|x|X
#2142 43.9 X | x X | X | X X | X | X
510 #2143 81.6 X X | X X | x | x X | x | x |Xx
#2144 1115 X X | X X | x | x X | x | x |Xx
50S #2120 81.6/22.5 X [ X [ x |Ix | x [ x |[x|x|x|Xx
#2121 111.8/32.8 X | x | x |Ix | x| x| x}|x|x|X
#2122 138.0/32.8 X | x | x |Ix | x| x| x}|x|x|X
600 #2129 22.7 X | X | X
#2134 325 X | X | x |Ix | x |x|X
#2135 45.4 X | X X | x | X X | x | x
#2136 73.1 X X | x X | X | X
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To AS/400e server 720

Processor #2061 #2062 #2063 #2064
9402/9404/9406 Feature sl lzlglzglzslslzslelsls %%
(=)
o o o o)
o (=) o o o (=) [To] [aV) < © o
[To] o [aV) Yol o [aV] < Yol [aV) < © [$2] - QY] Yol had
I |zl IT |Iz|I9IQ |z |¥|Qlcs|cs|cs|o|s
siglglslglglglelelelele|e|g g8
Model Processor CcPw 2 NN | NS [ |FJo |0 |0 |- |~ |~ ]|+~ ]|+
620 #2175 50.0 X X X X X X X X
#2179 85.6 X X X X X X X | x X | x
#2180 113.8 X X | x X | x | X X [ X | x| X
#2181 210.0 X X X X X | X
#2182 464.3 X X | X
S10 #2118 45.4/16.2 X | X X | x
#2119 73.1/24.4 X X | x X | x X
S20 #2161 113.8/31.0 X X X X X X X X X X X
#2163 210.0/35.8 X X | X | x| x | x| X X | X | X
#2165 464.3/49.7 X | x X X | X | x | X
#2166 759.0/56.9 X | X | x | X
#2170 464.3/49.7 X | x | X X | X | x
#2177 759.0/110.7 X | x | x| x
#2178 759.0/221.4 X | x| x
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To AS/400e server 720
Processor #2061 #2062 #2063 #2064
Interactive |85 |318|5|3(31818(3|3]13/8(8|13|8
From Feawre |2|2|2|2|2|2|elojp|oiolo 0000
9402/9404/9406 ENEETNIETS TR TR RIS YD BRI EIEIES
o
o|lOo|Qo|Wwv
o o O |l OO AN | T |O©| O
HINE BRI BEHE HEEEE
Interactive §g§§8§§aaaa§§§§§
Model [ Processor Feature cpPw? AlQ| Q< |s|<|F]o|o|o|o]=|~|=|~|~
720 #2061 #1500 240/35 X[ X x| x| x| x| x| x| x X| x| x
#1501 240/70 X X| x| x X| x| x X| x| x
#1502 240/120 X | X X| X[ X X| x| x| x
#2062 #1500 420/35 X[ x| x| x| x| x X| x| x
#1501 420/70 X | X X| x| x X| x| x
#1502 420/120 X X| X[ X X| x| x| x
#1503 420/240 X | X X| x| x
#2063 #1500 810/35 X | X X| x| x
#1502 810/120 X | X X| x| x| x
#1503 810/240 X X| x| x
#1504 810/560 X | x
#2064 #1500 1600/35 X | X
#1502 1600/120 X| x| x
#1503 1600/240 X | x
#1504 1600/560 X
#1505 1600/1050
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Upgrades to AS/400e server 730

To AS/400e server 730

Processor #2065 #2066 #2067 #2068
9402/9404/9406 Feature szlzlizlzlzs sl slzlzlslslzlzlslzlslsls
o o | o o | o
SEEH ERHEE BHEEH BHEIEE
SRR EREEE BEEBEBE HEHERE
Model | Processor cPw 2 B EB| SIS |22 |SIR|Q|KIQ|KIR & | Q|| &
500 #2140 21.4 X| X
#2141 30.7 x| x| x
#2142 43.9 X| X| X | x
510 #2143 81.9 X[ x| x
#2144 111.5 X| X | X
530 #2150 148.0 X | X X | X| X
#2151 188.2 X | X X | X | x
#2152 319.0 X X | x X | x| x
#2153 598.0 X | X X | X | X X | X| X
#2162 650.0 X | X X | X | x X | X | x
50S #2120 81.6/22.5 X| x| x
#2121 111.5/32.8 X| X| X
#2122 138.0/32.8 X| x| x
53S #2154 188.2/32.8 x| x| x X| X | x
#2155 319.0/32.8 x| x| X x| x| x X | X
#2156 598.0/32.8 X| X | x X | X X | X
#2157 650.0/32.8 X| X | x X | X X | X
620 #2179 85.6 X| X | X
#2180 113.8 X[ x| x X| X | x| X
#2181 210.0 X | X X | X | x X| x| x|X
#2182 464.32 X X | X X | X | X X | X| X
640 #2237 319.0 X X | x X | x| x
#2238 583.3 X | X X | x| x X | X | x
#2239 998.6 X | X X | X
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To AS/400e server 730

Processor #2065 #2066 #2067 #2068
9402/9404/9406 Feature brd il Il Il [l B vull Il Il Il [l ol B ool B el I vl vl Bl ol B ol B
o (=) o (=) o
o o o 9] o o [Te) o o o [Te) o
ol © o ol AN < © o o < © o o o < © o o
O N| = © N~ — N o) - N~ Q] o) hl [N N~ N o) — N
NMNol¥|L)lSS|s|s|Sls|s|s|s|sls|s|s|a|a
HEHE EEHEEE BEEEE BRI
Model Processor CcPW 2 T TR V- N I B B B B SN IRV IRV IR SUN IRV IRV oV IR VN IRV oY)
S20 #2165 464.3/49.7 X[ X | x X | X X | X
#2166 759.0/56.9 X | x X | x
#2170 464.3/49.7 x| x| X X | X X | X
#2177 759.0/110.7 X | X X | X X | X
#2178 759.0/221.4 X | X X | x| X X | X | X
S30 #2257 319.0/51.5 x| x| x X| X | X X | X
#2258 583.3/64.0 X[ X | x| x X | X | x X | x| x
#2259 998.6/64.0 X | x| x X | x| x
#2260 1794.0/64.0 X | x| x
#2320 998.6/215.1 X | X X | X| x| X X[ x| x| X
#2321 1794.0/386.4 X | x| x
#2322 1794.0/579.6 X | x| x
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To AS/400e server 730

Processor #2065 #2066 #2067 #2068
eature 1ol 5| &| B | B| B B B 5 R R R EEEEE
o ol O ol O
R EE EEREE RHEEE BHEEE
Interactive SEEE EEEEE EEEEEEEEEE
Model | Processor Feature CcPW?2 BB B2 YK ] RIIJYX Q| X Q&
720 2063 #1500 810/35 x| X| x x| X X| X
#1502 810/120 x| x| x| x X[ x| x X[ x| x
#1503 810/240 x| X| X x| x| x| x x| x| x| x
#1504 810/560 x| x x| x| X x| x| X
2064 #1500 1600/35 X| x X| x
#1502 1600/120 x| x| x x| x| X
#1503 1600/240 x| x| x| x x| x| x| x
#1504 1600/560 X[ x| x X[ x| x
#1505 1600/1050 x| x x| x
730 #2065 #1506 560/70 x| x| x| x| x| x| x x| X| x X| X[ X
#1507 560/120 X| X x| x| x| x X[ x| x x| x| x
#1508 560/240 X x| X| X x| x| x| x x| x| x| x
#1509 560/560 x| x x| x| X x| x| X
#2066 #1506 1050/70 X[ x| x X[ x| x x| x| x
#1507 1050/120 x| x| X x| x| x x| x| X
#1508 1050/240 x| x x| x| x| x x| x| x| x
#1509 1050/560 X X[ x| x X[ x| x
#1510 1050/1050 x| x x| x
#2067 #1506 2000/70 x| x x| x| x
#1508 2000/240 X[ x| x x| x| x| x
#1509 2000/560 x| x x| x| X
#1510 2000/1050 X x| x
#1511 2000/2000 X
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Upgrades to AS/400e server 740

To AS/400e server 740

Processor #2069 #2070

From Interactive 5—: g = % E E = % E

9402/9404/9406 Feature b vy vy v vy vy vy vy vy
o o o o (=] (=] (=] (=] (=]

Model Processor cPw 2 § § § § @ @ @ @ @
530 #2153 598.0 X X X X X X X

#2162 650.0 X X X X X X X
53s #2156 598.0/32.8 X X

#2157 650.0/3208 X X
620 #2182 464.3 X X X X X X X
640 #2238 583.3 X X X X X X X

#2239 998.6 X X X X X X X
650 #2240 1794.0 X X X X X

#2243 2340.0 X X X

#2188 3660.0 X X

#2189 4550.0
S20 #2165 464.3/49.7 X X

#2166 759.0/56.9 X X

#2170 464.3/49.7 X X

#2177 759.0/110.7 X X

#2178 759.0/221.4 X X X X
S30 #2258 583.3/64.0 X X

#2259 998.6/64.0 X X

#2260 1794.0/64.0 X X

#2320 998.6/215.1 X X X X

#2321 1794.0/386.4 X X X X X X

#2322 1794.0/579.6 X X X X X X X
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To AS/400e server 740

Processor #2069 #2070
From Interactive E E = g E E = % g
9402/9404/9406 Feature by oy oy oy e e e e e
o o o o o o o
o o] o [{e] o n o O 0
[aV) o o © [a\] o o © Yol
= = N Q = = N @ 3
o o o o o o o o o
& & & & S S S S S
Model Processor cPw 2 ™ $] $] ™ < < < < <
S40 #2256 1794.0/64.0 X X
#2261 2340.0/64.0 X X
#2207 3660.0/120.0 X X
#2208 4550.0/120 X
#2340 3660.0/1050.0 X X X X X
#2341 4550.0/2050.0 X X
194  AS/400e System Handbook: February 2000 Update




To AS/400e server 740

Processor #2069 #2070
From Interactive < o — N < o — oY ™
9402/9404/9406 Feature L |b |b b b |[b b |b b
** #* ** ** #* ** ** 3 **
Model Processor Interactive cPw? o o o o o o o
o [Te) o © o Y] o (o] [Tl
Feature s |2 |8 (2 ]z |2 |8 |8 |2
(=) o (=) (=) o (=) (=) o (=)
© O © © [Y9) o) o) [Y9) o)
© O © © 0 o) o) 0 o)
™ ™ ™ ™ < < < < <
720 #2064 #1500 1600/35 X X
#1502 1600/120 X X X X
#1503 1600/240 X X X X
#1504 1600/560 X X X X X X
#1505 1600/1050 X X X X X X X
730 #2066 #1506 1050/70 X X
#1507 1050/120 X X X X
#1508 1050/240 X X X X
#1509 1050/560 X X X X X X X
#1510 1050/1050 X X X X X X X
#2067 #1506 2000/70 X X
#1508 2000/240 X X X X
#1509 2000/560 X X X X X X X
#1510 2000/1050 X X X X X X X
#1511 2000/2000 X X X X X
#2068 #1506 2890/70 X X
#1508 2890/240 X X X X
#1509 2890/560 X X X X X X X
#1510 2890/1050 X X X X X
#1511 2890/2000 X X X
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To AS/400e server 740

Processor #2069 #2070
From Interactive < o — ] < o — o ™
9402/9404/9406 Feature L |b |b |b |b |b |b |b Db
3+ * 3+ 3+ * 3+ 3+ +* 3+
Model Processor Interactive CcPwW?2 o o o o o o o
o 9] o © o [Te) o O o)
Feature Slelg 8|S | |8 |8 |¢
S S S S =) S S S =)
© (o] © © L [Tl [Tl L [Tl
© [{e) © © Yo o) o) Yo o)
™ ™ ™ ™ < < < < <
740 #2069 #1514 3660/120 X X X
#1510 3660/1050 X X X X X X
#1511 3660/2000 X X X X
#1512 3660/3660 X X
#2070 #1514 4550/120 X
#1510 4550/1050 X X X
#1511 4550/2000 X X
#1512 4550/3660 X
#1513 4550/4550

Upgrade Table Notes

1. The 400 includes packaged Models 40E, 40G, 40L, 41E, 41G, 41L, 42E, 42G, and 42L
with these processors.

2. Commercial Processing Workload (CPW) is described in “Commercial Processing

Workload” on page 15. The figures quoted are the most current available at time of

printing. When two CPW values are shown, the first value is the Processor (or
Client/Server) CPW and the second value is the Interactive CPW.

The quoted CPW values are for 0S/400 running on the Model 436.
4. 40S includes Models 4SS, 4SE, 4SL, 4TG, 4TL, 4HS, 4HG, and 4HL.
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Internal Magnetic Media

PCI Disk Units

The base disk unit #9707 4.19GB is standard on all PCI Models. This base disk can be
changed to an #8813 8.58GB or #8817 8.58GB 10K rpm or #8824 17.54GB disk unit if
required. Concurrent maintenance of the disks is supported with the #2740 or #2741 or
#2748 disk controller and only with RAID-5 or mirroring disk protection enabled.

The base disk controller to support these disks is the #9728 Base PCI Disk Controller (see
“#9728 Base PCI Disk Unit Controller Ultra SCSI” on page 264). It provides an Ultra SCSI
attachment for up to five disks (four on the Model 170), the internal CD-ROM drive, and one
internal tape. It does not support RAID-5 or concurrent addition or maintenance of disks.

If RAID-5 or more than five disks (four on the Model 170) are required, the #2740 or #2741 or
#2748 PCI RAID Disk Unit Controller replaces the #9728 (see “#2741 PCI RAID Disk Unit
Compression Controller” on page 264, and “#2748 PCI RAID Disk Unit Compression
Controller” on page 264). The #2740/#2741/#2748 also supports a CD-ROM drive and one
internal tape unit.

If integrated hardware disk compression is required, #2741 or #2748 PCI RAID Disk
Controller (see “Disk Storage Specifications Comparison” on page 200) may be substituted
for the #2740.

PCI disk support is summarized in the following table.

PCI Internal Disks System and Expansion Units Supported
RAID/
Feature Description Bytes 150 170 720 #9364 #5065 | Mirror
#5066

#1312 1.03GB Disk Unit Kit 1 X X B/5
#1313 1.96GB Disk Unit Kit 1 X X Al4
#1322 1.03GB Disk Unit Kit 2 X X B/5
#1323 1.96GB Disk Unit Kit 2 X X Al4
#1325 1.03GB Disk Unit Kit 2 X X B/5
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#1326 1.96GB Disk Unit Kit X X Al4
#1327 4.19GB Disk Unit Kit X X cl/6
#1333 8.53GB Disk Unit Kit X X D/7
#1334 17.54GB Disk Unit Kit X X E/8
#1336 1.96GB Disk Unit Kit X X Al4
#1337 4.19GB Disk Unit Kit X X cl/6
#43082 4.19GB Disk Unit N F/6
#43142 8.58GB Disk Unit N GI/7
#43172 8.58GB Disk Unit N GI/7
#43182 17.54GB Disk Unit N H/8
#43242 17.54GB Disk Unit N H/8
#43312 l.GQB Read Cache N
Device
#6806 1.96GB Disk Unit N N Al4
#6807 4.19GB Disk Unit N3 N N N cl/6
#6813 8.58GB Disk Unit N3 N N N D/7
#6817 8.58GB Disk Unit N N N D/7
#6818 17.54GB Disk Unit N N N E/8
#6824 17.54GB Disk Unit N N N E/8
#6831 l.GQB Read cache N N N
Device

#8813 Siiste 8.58GB Disk N N N D/7
#8817 Base 8.58 Disk Unit N N N D/7
#8818 Siie 17.54GB Disk N N N E/8
48824 Siie 17.54GB Disk N N N E/8
#9707 Siiste 4.19GB Disk N N N C/6
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Notes:

1. Like lettered disks can be part of the same RAID array and like numbered disks can mirror each other.

2. These are Customer Setup Features (CSU). Orders for these devices are installed by the customer. If the
customer wants IBM Customer Engineer (CE) to install these, it is a billable service.

3.  The 9401 model 150 uses #6607 and #6713 disk features.

N  Available as a new disk.

X Available as a migrated disk.

SPD Disk Units

The base disk unit #9907 4.19GB is standard on all SPD Models. This base disk can be
changed to a #7607 4.19GB or #8617 10K rpm/#8713/#7713 8.58GB disk unit if required.
Concurrent maintenance of the disks is supported with the #9751 or #9754 MFIOP. To
support concurrent maintenance, RAID-5 or mirroring disk protection must be enabled.

If integrated hardware disk compression is required, #9754 PCI RAID Disk Controller (see
“#9754 MFIOP with RAID” on page 260) may be substituted for the #9751.

SPD internal disk support is summarized in the following table.

SPD Internal Disks System and Expansion Units Supported

RAID /

Feature Description Bytes 730/740 #5052 Zggg; #5082 Zgggg Mirror *
#1602 | 1.03 GB Single Disk Kit 1 X X2 x2 B/5
#1603 | 1.96 GB Single Disk Kit 1 X X2 x2 Al4
Zgggg 1.03 GB Disk Unit 2 X X X X X B/5
Zgggg 1.96 GB Disk Unit 2 X X X X X Al4
#6607 | 4.19 GB Disk Unit 2 X X X X X C/6
#6713 | 8.85 GB Disk Unit 2 N NS N4 N3 N* D/7
#6714 | 17.54 GB Disk Unit 2 N NS N4 N3 N* E/8
#6717 | 8.58 GB Disk Unit 2 N NS N4 N3 N* D/7
#6718 | 17.54 GB Disk Unit 2 N NS N4 N3 N* E/8
#6906 | 1.96 GB Disk Unit 2 X x3 x4 x3 x4 B/5
#6907 | 4.19 GB Disk Unit 2 N NS N4 N3 N4 C/6
#7607 | Base 4.19 GB Disk Unit 2 X X X X X C/6
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#7713 Base 8.85 GB Disk Unit 2 X x3 x4 x3 x4 D/7
#8617 Base 8.58 GB Disk unit 2 N N3 N4 N3 N4 D/7
#8618 lBJ‘:]‘iste 17.54 GB Disk 2 N NE N N3 NG E/8
#8713 Base 8.85 GB Disk Unit 2 N N3 N4 NS N4 D/7
#8714 S";]‘iste 17.54 GB Disk 2 N NE N N3 NG E/8
#9606 | Base 1.96 GB Disk Unit 2 X X X X X Al4
#9907 | Base 4.19 GB Disk Unit 2 N N3 N4 N3 N4 Ccl/6

Notes:
1. Like lettered disks can be part of the same RAID array and like numbered disks can mirror each other.

2. Single-byte disks cannot be placed into Slots K8 through K16. In the case of the #5055 System Expansion
Unit, single-byte disks cannot be placed into any slots.

3. Not Ultra-SCSI or Ultra2 SCSI when attached to this storage expansion unit.
4. For best performance, use with an Ultra-SCSI disk unit controller (#9751, #9754, #6532, or #6533).
N Available as a new disk.
X Available as a migrated disk.
Disk Units

This section outlines a comparison of disk storage specifications and provides disk unit
descriptions.

Disk Storage Specifications Comparison

The following tables show the specifications of both the earlier and current IBM internal disk
technologies that are supported on the AS/400 system.

Disk Disk Avg. Average Data- Areal Read

Tvoe Diameter Capacity Seek Lateng RPM Rate Density Ahead

yp Time y (Burst) (M/inch) Cache
N R 6.5 ms 1109 to

#4308 35 4190 MB W 8.0 ms 4.17 ms 7200 | 40 MB/s 1253 1MB
N R 6.5 ms 1109 to

#4314 35 8580 MB W 7.5 ms 4.17 ms 7200 | 40 MB/s 1253 1MB
" R 5.3 ms 1353 to

#4317 35 8580 MB W 6.3 ms 2.99 ms 10K 80 MB/s 2024 4 MB
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Disk Disk Avg. Average Data- Areal Read
Tvoe Diameter Capacity Seek Lateng RPM Rate Density Ahead
yp Time Y (Burst) (M/inch) Cache

. R 4.9 ms 3197 to

#4318 35 17548 MB W59 ms 2.99 ms 10K 80 MB/s 3535 2MB
" R 7.0 ms

#4324 35 17548 MB 4.17 ms 7200 40 MB/s 3025 1.79 MB

W 8.0 ms

#6605 3.5" 1031 MB 7.8ms 4.17 ms 7200 20 MB/s 562 512k

#6606 3.5" 1967 MB 7.8ms 4.17 ms 7200 20 MB/s 532 512k

#6607 3.5" 4194 MB 8.3ms 4.17 ms 7200 20 MB/s 829 512k

#6650 3.5" 1967 MB 9.5ms 5.56 ms 5400 20 MB/s 354 512k

#6652 3.5" 1031 MB 8.9ms 5.56 ms 5400 20 MB/s 354 512k

#6713 3.5" 8589 MB 8.3ms 4.17 ms 7200 40 MB/s 829 1024k

#6714 3.5" 17548 MB 8.5ms 4.17 ms 7200 40 MB/s 1253 1024k
N R 5.3 ms 1353 to

#6717 35 8580 MB W 6.3 ms 2.99 ms 10K 40 MB/s 2024 4 MB
N R 4.9 ms 3197 to

#6718 35 17548 MB W59 ms 2.99 ms 10K 40 MB/s 3535 2MB

#6806 3.5" 1967 MB 7.8ms 4.17ms 7200 40 MB/s 532 512k

#6807 3.5" 4194 MB 8.3ms 4.17ms 7200 40 MB/s 829 512k

#6813 3.5" 8589 MB 8.3ms 4.17ms 7200 40 MB/s 829 1024k
" R 5.3ms 1353 to

#6817 35 8580 MB W 6.3 ms 2.99 ms 10K 40 MB/s 2024 4 MB
N R 4.9 ms 3197 to

#6818 35 17548 MB W 5.9 ms 2.99 ms 10K 40 MB/s 3535 2MB

#6824 3.5" 17548 MB 8.5ms 4.17ms 7200 40 MB/s 1253 1024k

#6906 3.5" 1967 MB 7.8ms 4.17ms 7200 40 MB/s 532 512k

#6907 3.5" 4194 MB 8.3ms 4.17ms 7200 40 MB/s 829 512k
N R 5.3 ms 1353 to

#8617 35 8580 MB W 6.3 ms 2.99 ms 10K 40MB/s 2024 4aM
N R 4.9 ms 3197 to

#8618 35 17548 MB W 5.9 ms 2.99 ms 10K 40 MB/s 3535 2MB

#8813 3.5" 8589 MB 8.3ms 4.17ms 7200 40 MB/s 829 1024k
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Disk Disk ) Avg. Average Data- Areal Read
Type Diameter Capacity S_eek Latency RPM Rate De_nsny Ahead
Time (Burst) (M/inch) Cache
#8817 35" 8580 MB VF\{/Z'.% M | 299ms | 10K | 40MBIs 1232 ;0 aM
#8818 35" 17548 MB VF\{/‘;'.Z M | 299ms | 10K | d0Mels 3;2;;} 2MB
#8824 3.5" 17548 MB 8.5ms 4.17ms 7200 40 MB/s 1253 1024k
#9707 3.5" 4194 MB 8.3ms 4.17ms 7200 40 MB/s 829 512k
Internal Disk Packaging Options (V4R4)
419 | 858 | 17.54 | #Arms/ #Arms/ #Arms/ #Arms/ Max. Max. Disk
GB GB GB Sys. Sys. Tower Tower Towers (Note 1)
Unit Exp. (SPD) (PCI)
9401-150 X X 4 29.9 GB
9406-170 X X X 4 6 175.4 GB
9406-600/S10 X X X 10 175.4 GB
9406-620/S20 X X X 10/15 15 16/32/45 15/45 4 944.8 GB
9406-640/S30 X X X 12 8 16/32/45 15/45 19 1340.0 GB
9406-650/S40 X X X 4 16 16/32/45 15/45 19 2095.9 GB
9406-720 X X X 10/15 15 16/32/45 15/45 4 1625.9 GB
9406-730 X X X 12 8 16/32/45 15/45 19 2499.6 GB
9406-740 X X X 4 16 16/32/45 15/45 19 4294.9 GB

Note 1: RPQ 843958 is available to exceed maximum disk capacity,

as is disk compression.

Disk Unit Descriptions

#1312 One-Byte 1.03 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.03 GB one-byte SCSI disk unit.

#1313 One-Byte 1.96 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.96 GB one-byte SCSI disk unit.

#1322 Two-Byte 1.03 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.03 GB two-byte SCSI disk unit.
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#1323 Two-Byte 1.96 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.96 GB two-byte SCSI disk unit.

#1325 Two-Byte 1.03 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.03 GB two-byte SCSI disk unit.

#1326 Two-Byte 1.96 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.96 GB two-byte SCSI disk unit.

#1327 Two-Byte 4.19 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 4.19 GB two-byte SCSI disk unit.

#1333 Two-Byte 8.58 GB Disk Unit Conversion Kit (Ultra SCSI)
Provides the hardware for migrating one 8.58 GB two-byte SCSI disk unit.

#1334 Two-Byte 17.54 GB Disk Unit Conversion Kit (Ultra SCSI)

Provides the hardware for migrating one 17.54 GB two-byte SCSI disk unit.

#1336 Two-Byte 1.96 GB Disk Unit Conversion Kit (Ultra SCSI)
Provides the hardware for migrating one 1.96 GB two-byte SCSI disk unit.

#1337 Two-Byte 4.19 GB Disk Unit Conversion Kit (Ultra SCSI)
Provides the hardware for migrating one 4.19 GB two-byte SCSI disk unit.

#1602 One-Byte 1.03 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.03 GB one-byte SCSI disk unit

#1603 One-Byte 1.96 GB Disk Unit Conversion Kit
Provides the hardware for migrating one 1.96 GB one-byte SCSI disk unit.

#4308 Two-Byte 4.19 GB Disk Unit Ultra SCSI

This feature provides 4.19 GB of disk capacity and Ultra SCSI interface. Available in the

#5065 Storage/PCIl Expansion Tower and #5066 1.8M 1/O Tower. Prerequisite: 0S/400 V4R4,

#5065/#5066 with #2748. This is a CSU feature.
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#4314 Two-Byte 8.58 GB Disk Unit Ultra

This feature provides 8.58 GB of disk capacity and Ultra SCSI interface. Available in #5065
Storage/PCIl Expansion Tower and #5066 1.8M I/O Tower. Prerequisite: 0S/400 V4R4,
#5065/#5066 with #2748. This is a CSU feature.

#4317 Two-Byte 8.58 GB 10k RPM Disk Unit Ultra-2

This feature provides 8.58 GB of disk capacity and Ultra-2 SCSI interface. Available in #5065
Storage/PCIl Expansion Tower and #5066 and #5066 1.8M 1/O Tower. Prerequisite: OS/400
V4R4, #5065/#5066 with #2748. This is a CSU feature.

#4318 Two-Byte 17.54 GB 10k RPM Disk Unit Ultra-2

This feature provides 17.54 GB of disk capacity and Ultra-2 SCSI interface. Available in
#5065 Storage/PCIl Expansion Tower and #5066 1.8M 1/O Tower. Prerequisite: 0S/400 V4R4,
#5065/#5066 with #2748. This is a CSU feature.

#4324 Two-Byte 17.54 GB Disk Unit Ultra

This feature provides 17.54 GB of disk capacity and Ultra SCSI interface. Available in #5065
Storage/PCIl Expansion Tower and #5066 1.8M I/O Tower. Prerequisite: 0S/400 V4R4,
#5065/#5066 with #2748. This is a CSU feature.

#4331 1.6 Gb Read Cache Device

The #4331 is a 1.6-inch high solid state disk device which provides 1.6 Gb of capacity for
Large Read Cache function required by high performance disk unit controllers. #4331 installs
into 170, 600, 620, 720, S10, or S20 custom units, the #5065 Storage/PCIl Expansion Tower
and the #5066 1.8M I/O Tower. The #4331 is supported by the #2748 PCI RAID Disk Unit
Controller. The #4331 can be placed in disk unit slots D01, D06, D11, D16, D21, D26, D31,
D36, and D46 of the #5065 Storage/PCl Expansion Tower. See the diagram of the #5065 on
page 159 for placement.

Prerequisites: #2748, #5065, one #5065 DASD slot (from the list above). Maximum: One
#4331 per #2748 (maximum of three per #5065) in the DASD cage.

This #4331 feature has CCIN number 6731 and is CSU.

#6605 1.03 GB Two-Byte Disk Unit
Provides a 3 Y2-inch single disk unit with 1.03 GB capacity for additional disk storage.

#6606 1.96 GB Two-Byte Disk Unit
Provides a 3 Y2-inch single disk unit with 1.96 GB capacity for additional disk storage.
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#6607 4.19 GB Two-Byte Disk Unit

Provides a 3 Y“-inch single disk unit with 4.19 GB capacity for additional disk storage.

#6650 1.96 GB Two-Byte Disk Unit

Provides a 3 Y2-inch single disk unit with 1.96 GB capacity for additional disk storage.

#6652 1.03 GB Two-Byte Disk Unit

Provides a 3 Y2-inch single disk unit with 1.03 GB capacity for additional disk storage.

#6713 8.58 GB Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y2-inch single disk unit with 8.58 GB capacity for additional disk storage.

#6714 17.54 GB Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y2-inch single disk unit with 17.54 GB capacity for additional disk storage.

#6717 Two-Byte 8.58 GB 10k RPM Disk Unit Ultra

These features provide 8.58 GB of disk capacity and Ultra SCSI interface. Requires an

Ultra-2 SCSI storage slot for best performance. Prerequisite: OS/400 V4R3. This disk unit is

not supported on disk controllers #6502/#6512/#6530.

#6718 Two-Byte 17.54 GB 10k RPM Disk Unit Ultra

These features provide 17.54 GB of disk capacity and Ultra SCSI interface. Requires an

Ultra-2 SCSI storage slot for best performance. Prerequisite: OS/400 V4RA4. This disk unit is

not supported on disk controllers #6502/#6512/#6530.

#6806 1.96 GB Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y2-inch single disk unit with 1.96 GB capacity for additional disk storage.

#6807 4.19 GB Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y2-inch single disk unit with 4.19 GB capacity for additional disk storage.

#6813 8.58 GB Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y2-inch single disk unit with 8.58 GB capacity for additional disk storage.
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#6817 Two-Byte 8.58 GB 10k RPM Disk Unit Ultra

This feature provides 8.58 GB of high performance (10k rpm) disk capacity with an Ultra
SCSI (LVD) interface. This disk unit is not supported on disk controllers #6502/#6512/#6530.
Prerequisite: 0S/400 V4R3.

#6818 Two-Byte 17.54 GB 10k RPM Disk Unit Ultra

This feature provides 17.54 GB of high performance (10k rpm) disk capacity with a Ultra
SCSI (LVD) interface. This disk unit is not supported on disk controllers #6502/#6512/#6530.
Prerequisite: 0S/400 V4RA4.

#6824 17.54 GB Two-Byte Disk Unit (Ultra SCSI)
Provides a 3 Y-inch single disk unit with 17.54 GB capacity for additional disk storage.

#6831 1.6 Gb Read Cache Device

The #6831 is a 1.6-inch high solid state disk device which provides 1.6 Gb of capacity for
Large Read Cache function required by high performance disk unit controllers. #6831 installs
into the 720 System Unit, #9364 SEU and Model 170 and is supported by the #2748 PCI
RAID Disk Unit Controller. Prerequisites: #2748 and one DASD slot. Maximum: One #6831
per #2748.

This #6831 feature has CCIN number 6731.

#6906 1.96 GB Two-Byte Disk Unit (Ultra SCSI)
Provides a 3 Y-inch single disk unit with 1.96 GB capacity for additional disk storage.

#6907 4.19 GB Two-Byte Disk Unit (Ultra SCSI)
Provides a 3 Y-inch single disk unit with 4.19 GB capacity for additional disk storage.

#8617 Optional Base Two-Byte 8.58 GB 10k RPM Disk Unit Ultra

These features provide 8.58 GB of disk capacity and Ultra SCSI interface. Requires an
Ultra-2 SCSI storage slot for best performance. This disk unit is not supported on disk
controllers #6502/#6512/#6530. Prerequisite is 0S/400 V4R3.

#8618 Optional Base Two-Byte 17.54 GB 10k RPM Disk Unit Ultra

These features provide 17.54 GB of disk capacity and Ultra SCSI interface. Requires an
Ultra-2 SCSI storage slot for best performance. This disk unit is not supported on disk
controllers #6502/#6512/#6530. Prerequisite is 0S/400 V4R4.
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#8713 8.58 GB Optional Base Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y-inch single disk unit with 8.58 GB capacity as the base disk unit in place of
#9907.

#8714 17.54 GB Optional Base Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y2-inch single disk unit with 17.54 GB capacity as the base disk unit in place of
#9907.

#8813 8.58 GB Optional Base Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y-inch single disk unit with 8.58 GB capacity as the base disk unit in place of
#9707.

#8817 Optional Base Two-Byte Disk Unit 8.58 GB 10k RPM Disk Unit Ultra

This feature provides 8.589 GB of high performance (10k rpm) disk capacity with an Ultra
SCSI (LVD) interface. Prerequisite is 0S/400 V4R3. This disk unit is not supported on disk
controllers #6502/#6512/#6530. Prerequisite is 0S/400 V4R3.

#8818 Optional Base Two-Byte Disk Unit 17.54 GB 10k RPM Disk Unit Ultra

This feature provides 17.54 GB of high performance (10k rpm) disk capacity with an Ultra
SCSI (LVD) interface. Prerequisite is 0S/400 V4R3. This disk unit is not supported on disk
controllers #6502/#6512/#6530. Prerequisite is 0S/400 V4R4.

#8824 17.54 GB Optional Base Two-Byte Disk Unit (Ultra SCSI)

Provides a 3 Y2-inch single disk unit with 17.54 GB capacity as the base disk unit in place of
#9707.

#9606 1.967 GB Base Disk Unit

Provides a 3 Y-inch single disk unit with 1.967 GB capacity as base disk unit. The #9606 is
retained during upgrades when no other base disk unit is selected.

#9707 4.19 GB Base Two-Byte Disk Unit (Ultra SCSI)
Provides a 3 Y-inch single disk unit with 4.19 GB capacity as the default PCI base disk unit.

#9907 4.19 GB Base Two-Byte Disk Unit (Ultra SCSI)
The default SPD base disk unit provides a 3 %-inch single disk unit with 4.19 GB capacity.
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Disk Protection

AS/400 disk drives can be protected by using several functions, which are discussed in the
following section.

Device Parity Protection

Device parity protection is a hardware function that protects data from being lost because of
a disk unit failure or because of damage to a disk. Calculating and saving a parity value for
each bit of data protects data. Conceptually, the parity value is computed from the data at the
same location on each of the other disk units in the device parity set. When a disk failure
occurs, the data on the failing unit can be reconstructed by using the saved parity value and
the values of the bits in the same locations on the other disk.

Device parity protection is a high-availability function. It allows the AS/400 system to continue
to operate when a single disk failure has occurred. The system continues to run in an
exposed mode until the repair operation is complete and the data is rebuilt. If a failure occurs,
you should correct the problem quickly. In the unlikely event that another disk fails, you can
lose data.

Device parity protection is not supported for the load source disk unit attached to a 6502 or
6512 IOP, or to older disk units that do not have the high-availability option.

The disk array subsystems that are supplied by IBM enhance the selection of recovery
options available on the AS/400 system. This method of protection is based on the
Redundant Array of Independent Disks (RAID) specifications that were published by the
University of California in 1987. The high-availability models with device parity protection use
a technique similar to RAID-5 data-redundancy technology to protect data. Throughout this
documentation, RAID and RAID-5 are often referenced, and are for the most part,
synonymous with Device Parity Protection.

RAID-5

See “Device Parity Protection” on page 208, for a discussion on RAID-5 and Device Parity
Protection.

RAID-5 protection is supported for all 1.03 GB, 1.96 GB, 4.19 GB, 8.58 GB, and 17.54 GB
(1-byte or 2-byte) provided that it is supported by the disk controller.

A minimum of four disk units of the same capacity are required for a valid RAID-5
configuration. Parity information can be spread across four or eight of the disk units in an
array and is automatically maintained as part of the RAID-5 protection feature. Internal disk
units of different technology (that is, different feature numbers), but of the same capacity, can
be either mirrored or RAID-5 protected.
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Having parity spread across eight disk units gives better performance in the event of a disk
unit failure since the data required to dynamically rebuild the data on the failed disk is
accessed from an eighth of the disk units as opposed to a quarter. If one disk unit fails, it
cannot be used to read or write data. The disk unit controller then reads the parity and data
from the same data areas as the other disk units to dynamically rebuild the original data from
the failed disk unit to satisfy ongoing read requests. When data needs to be written, the
controller generates the parity information for the failed disk unit as if it were still operating.
As far as the AS/400 is concerned, the disk units continues to respond to I/O even though a
single disk unit has failed.

A RAID controller is necessary when concurrent maintenance support is required.

Mirroring

Mirrored protection is a function that increases the availability of the AS/400 system in the
event of a failure of a disk-related hardware component. It can be used on all models of the
AS/400 system. Software support is a part of the Licensed Internal Code. Different levels of
mirrored protection are possible, depending on what hardware is duplicated. Mirroring
involves duplicating disk-related hardware, such as a disk unit, disk controller, disk
input/output processor (IOP), or a bus. When a disk-related mirrored component fails, the
system remains available.

Integrated Hardware Disk Compression

0S/400 V4R3 and later support data compression. Data is dynamically compressed or
uncompressed by the DASD controller as data is written to and read from disk. Disk
compression has no affect on the main CPU utilization since compression is performed by the
DASD controller IOP (input/output processor).

Support for Integrated Hardware Disk Compression is only provided by PCI DASD controller
#2741, #2748 and SPD DASD controllers #6533 and #9754. V4R4 of OS/400 supports
compression on 17.54 GB drives, and compresses and decompresses in place. Compression
is limited to user ASPs.

The compression ratio results of DASD varies. The compression ratio achieved and the
impact on DASD performance depends on the data and how it is accessed.

Disk Feature Conversion Kits for Upgrades

When upgrading internal disk units, they sometimes must be adapted for use in the new
packaging. This is achieved by means of conversion kits (#13xx and #16xx), which are parts
that allow the old disk units to be fitted into the new cages. Refer to the disk unit section
within the applicable system unit chapter of the AS/400 System Builder, SG24-2155.
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Each migrated disk unit conversion features occupies one disk unit slot in the appropriate
unit. Dual disk units need two conversion features.

Refer to the table on page 197 or the table on page 199. These tables show the migration kits
required for attachment in the 6xx, 7xx, and Sxx models. For more details, refer to the

System Builder, SG24-2155.

Internal Tape

The following table shows which tape units are supported in the 150, 170, and 7xx systems

and towers.

Internal Tape Media

System and Expansion Unit Supported

tFuerZ- Size Byte 150 170 720 730/740 #5072 #5073 #9364 #5065
#5032 N\A N/A X X

#1349 1.2GBY" 1 X X

#1350 25GB " 1 X X

#1355 13 GB %" 2 X X

#1360 7 GB 8mm 1 X X

#1379 1.2GB %" 1 X X

#1380 25GB Y 1 X X

#4482 4GB v4" 1 N
#4483 16 GB ¥4" 2 N
#4486 25 GB ¥4" 2 N
#6368 1.2GB %"

#6369 25GB Y

#6380 25GB Y 1 N N N

#6381 25GB " 1 N N N N N

#6382 4GB v4" 1 N N N N N

#6383 16 GB ¥4" 2 N N N N

#6385 13 GB ¥ 2 N N N N

#6386 25 GB ¥4" 2 N N N N
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#6390 7 GB 8mm
#6480 2.5GB Y4"
#6481 2.5GB Y4"
#6482 4 GB "
#6483 16 GB ¥4"
#6485 13 GB "
#6486 25 GB ¥4"
#6490 7GB 8mm
Notes:

¢ The #6368 1.2GB and #6369 2.5GB Tape Units are installed in the #5032 Removable Media Device Cluster
Box. This is a rack-mounted unit. The #5032 is supported for migration only.

« All tape features #44xx are Customer Installable Features (CIF). Orders for these devices are installed by
the customer. If the customer wants IBM Customer Engineer (CE) to install these CIF, this is a billable
service.

N Available as a new tape.
X Available as a migrated tape.

Migrated Internal Tape Units

When upgrading to an AS/400 7XX model from previous models, the internal ¥-inch or 8mm
Tape Units must be adapted by means of a conversion kit. The conversion kit contains the

parts to allow the tape to be fitted into the cage.

Each migrated tape unit conversion feature occupies one tape slot in the System Unit or
Expansion Tower. The older 120M and 525M QICs do not migrate.

The following table shows the conversion kit feature number that must be ordered to achieve
this migration. It is possible to migrate some QICs without the migration kit if they are to be

placed in an Expansion Tower.
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Existing Tape Feature Capacity Format Migration Feature Migration Feature
720 & #9364/#5064 730 & 740

#1251 1.2GB QIC #1349
#1349 1379
#13791
#5348 1379
#6348 1379
#63682 1379
#7343
#7348 1379
#8343
#8348 1379
#9343
#9348 1379
#63851 13 GB QIC #1355
#1252 25GB QiC #1350
#1260
#1350 1380
#13801
#5349 1380
#6344
#6349
#6369° 1380
#6380% 1380
#7344
#7349 1380
#8344
#8349 1380
#1261 7GB 8mm #1360
#6390"

Notes:

1. Supported without conversion in the #5072/#5073 System Expansion Tower.

2. See Note 1. These do not need a conversion kit, except when installed in #5032 Removable Media Device

Cluster Box which requires a 9309 rack.

Tape Units

Through optional tape compaction or compression, the #6381/#6481 2.5 GB,
#4482/#6382/#6482 4 GB, #4483/#6383/#6483 16 GB, #6385/#6485 13 GB, and
#4486/#6386/#6486 25 GB tape drives can double the storage capacities. However, the tape
compression used by the #6381/#6481 2.5 GB and #4482/#6382/#6482 4 GB tape drives is
not compatible with the compaction on the #4483/#6383/#6483 16 GB, #6385/#6485 13 GB,
and #4486/#6386/#6486 25 GB tape drives. Uncompacted or uncompressed tapes are
compatible within each device’s format limitations.
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The following table shows the current internal tape read/write compatibilities.

Format Capacity Media #6380 #6381 #4482 #4483 #6385 #4486
#6481 #6382 #6383 #6485 #6386
#6482 #6483 #6486
MLR3! 25GB MLR3-25GB - -- - - - R/W
QIc5010! 16GB MLR1-16GB - -- - R/W R/W R/W
QIc5010! 13GB DC5010 - -- - R/W R/W R/W
QIc4aDc? 8GB SLR5-4GB - -- R/W R - R
QIC4GB 4GB SLR5-4GB - -- R/W R - R
QIc2DC? 5GB DC9250 - R/W R/W R - R
QIC2GB 2.5GB DC9250 R/W R/W R/W R R/W R
QIC1000 1.2GB DC9120 R/W R/W R/W - R/W -
QIC525 525MB DC6525 R/W R/W R/W - R/W -
QIC525 320MB DC6320 R/W R/W R/W - R/W -
QIC120 120MB DC6150 R/W R/W R/W - R/W -
Qic243 60MB DC6150 R R - - - -

are typical).

3. QIC24 format is written by S/36.

1. Indicates that the capacity can typically double when the compression option is selected.

2. QIC-2DC and QIC-4DC are compression formats. Cartridge capacity is data dependent (Capacities shown

The following table shows the current internal tape speeds.

Feature Description Format Speed
#6381 2.5GB QIC QlC2DC 600 K/sec
#6481
QIC2GB 300 K/sec
QIC-1000 300K/sec
QIC-525 200 K/sec
QIC-120 120 K/sec
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Feature Description Format Speed

#4482 4GB QIC QIC-4DC 760 K/sec

#6382

#6482 QIC4GB 380 Kisec
Qlic2DpC 600 K/sec
QIC2GB 300 K/sec
QIC1000 300 K/sec
QIC525 200 K/sec
QIC120 120 K/sec

#4483 16GB QIC QIC-5010 Compacted 3 M/sec

#6383

#6483 QIC-5010 1.5 M/sec
QIC-4DC 760 K/sec
QIC4GB 380 K/sec
Qlic2DpC 600 K/sec
QIC2GB 300 K/sec

#6385 13GB QIC QIC-5010 Compacted 3 M/sec

#6485
QIC-5010 1.5 M/sec
QIC2GB 300 K/sec
QIC1000 300 K/sec
QIC525 200 K/sec
QIC120 120 K/sec

#4486 25GB QIC MLR3 Compacted 4 M/sec

#6386

#6486 MLR3 2 M/sec
QIC-5010 Compacted 3 M/sec
QIC-5010 1.5 M/sec
QIC-4DC 760 K/sec
QIC4GB 380 K/sec
Qlic2DpC 600 K/sec
QIC2GB 300 K/sec
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Alternate IPL

Throughout this book and in the AS/400 System Builder, SG24-2155, the term Alternate IPL
or ALT-IPL is used to describe both alternate IPL devices and alternate installation devices. It
is important to understand the differences.

— Important

An Alternate IPL device must be attached to the first system bus (bus one). An Alternate
Installation device can be attached to any bus, except bus one.

Alternate Installation Device support allows you to perform installation and recovery
procedures using a combination of devices. Prior to V4R1, these types of activities could only
be performed using devices attached to the first system bus. The first system bus connects to
the service processor IOP. Typically this is where the optical device or tape devices used for
installations are attached. On V4R1 and later systems, you can use a combination of devices
that are attached on the first system bus and on additional buses. The alternate installation
device is not attached to the first system bus.

If you use the alternate installation function, the system uses existing support (a device on
the first system bus) to install or recover enough of the Licensed Internal Code required to
perform an IPL with an IPL-type D. When using the alternate installation device support, the
system continues the operation using media in the alternate installation device. This function
supports installation and recovery from tape media, such as SAVSYS tapes or distribution
tapes which you created, that contain Licensed Internal Code and may contain the operating
system, licensed programs, and data.

See the Backup and Recovery Manual, SC41-5304, for more information.

Tape Unit Descriptions

For general tape read and write compatibility, refer to the first table that appears in “Tape
Units” on page 212.

#1349 1.2 GB Y-Inch Cartridge Tape Unit Conversion Kit
Provides the hardware for migrating a #6368 1.2 GB Y-inch Cartridge Tape Unit.

#1350 2.5 GB Ya-Inch Cartridge Tape Unit Conversion Kit
Provides the hardware for migrating a #6369 and #6380 2.5 GB Ys-inch Cartridge Tape Unit.

#1355 13 GB ¥Y-Inch Cartridge Tape Unit Conversion Kit
Provides the hardware for migrating a #6385 13 GB ¥s-inch Cartridge Tape Unit.
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#1360 7 GB 8mm Cartridge Tape Unit Conversion Kit
Provides the hardware for migrating a #6390 7 GB 8mm Cartridge Tape Unit.

#1379 1.2 GB Ya-Inch Cartridge Tape Unit Conversion Kit
Provides the hardware for migrating a 1.2 GB Yz-inch Cartridge Tape Units.

#1380 2.5 GB Ya-Inch Cartridge Tape Unit Conversion Kit
Provides the hardware for migrating a 2.5 GB Y-inch Cartridge Tape Units.

#4482 4 GB Ys-Inch Cartridge Tape Unit
The #4482 is not compatible with System/36 tape units.

The #4482 may be used for save/restore, alternate IPL, program distribution, migration, and
Ya-inch cartridge tape exchange. Backward read/write capability to previous generations of
QIC drives protects the customers investment in QIC technology. The #4482 is controlled by
the first #2748 PCI Disk Unit Controller in the #5065. This is a CSU feature.

#4483 16 GB Ya-Inch Cartridge Tape Unit
The #4483 is not compatible with System/36 tape units.

The #4483 can be used for save/restore, alternate IPL, program distribution, migration, and
Ys-inch cartridge tape exchange. Backward read/write capability to the previous MLR1-S
(Fjord) format and backward read capability to the last three QIC (Fjeld) formats protects the
customer's investment in QIC technology. The #4483 is controlled by the first #2748 PCI Disk
Unit Controller in the #5065. This is a CSU feature.

The #4483 provides 16 GB capacity native and 32 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (w/compression) using a 1500-foot cartridge
tape.

The #4483 provides 13 GB capacity native and 26 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (w/compression) using a 1200-foot cartridge
tape.

#4486 25 GB Ya-Inch Cartridge Tape Unit
The #4486 is not compatible with System/36 tape units.

The #4486 can be used for save/restore, alternate IPL, program distribution, migration and
Y-inch Cartridge tape exchange. The #4486 is controlled by first #2748 PCI Disk Unit
Controller in the #5065. This is a CIF feature.
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#5032 Removable Media Cluster Box

The #5032 requires a 9309 rack. This is a rack-mounted box that allows the attachment
between one and four #6368 1.2G QIC or #6369 2.5G QIC Tape Units. The #5032 is
supported for migration only and cannot be ordered as a new feature. It attaches to the
#2621 Removable Media Device Attachment.

#6368 1.2 GB Ya-inch Cartridge Tape Unit

The #6368 can be used for save/restore, alternate IPL, migration, and ¥ -inch cartridge tape
exchange using appropriate media and density.

#6369 2.5 GB Y-inch Cartridge Tape Unit

The #6369 can be used for save/restore, alternate IPL, migration, and Ys-inch cartridge tape
exchange using appropriate media and density.

#6380 2.5 GB Ys-inch Cartridge Tape Unit

The #6380 can be used for save/restore, alternate IPL, migration, and Yz-inch cartridge tape
exchange using appropriate media and density.

#6381 2.5 GB Y-Inch Cartridge (QIC)

The standard Y-inch cartridge is the #6382. Therefore, the #6381 should only be ordered
when compatibility with System/36 tape is required.

With special compaction using LZ1 (Lempel Ziv 1), the #6381 tape unit supports up to 5 GB.
The #6381 may be used for save/restore, alternate IPL, program distribution, migration, and
QIC tape exchange. For read and write compatibility, refer to the internal tape read/write
compatibilities table on page 213.

#6382 4 GB Ys-Inch Cartridge (QIC)
The #6382 is not compatible with System/36 tape units.

With special compaction using LZ1 (Lempel Ziv 1), the #6382 tape unit supports up to 8 GB.
It may be used for save/restore, alternate IPL, program distribution, migration, and QIC tape
exchange. For read and write compatibility, refer to internal tape read/write compatibilities
table on page 213.

#6383 16 GB Ya-Inch Cartridge Tape Unit
The #6383 is not compatible with System/36 tape units.
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The #6383 can be used for save/restore, alternate IPL, program distribution, migration, and
Y-inch cartridge tape exchange. One #6383 can be controlled by the MFIOP. Extra #6383s
must be controlled by the #6513. It requires V4R1.

The #6383 provides 16 GB capacity native and 32GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (with compression) using a 1500-foot cartridge
tape.

The #6383 provides 13 GB capacity native and 26 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (with compression) using a 1200-foot cartridge
tape.

#6385 13 GB Y-Inch Cartridge (QIC)
The #6385 is not compatible with System/36 tape units.

Tape tensioning control improvements in the #6385 tape unit eliminate the need for an
auto-retension pass during the data cartridge load sequence. This is a major time saving
since the auto-retension pass on earlier QIC tape units can take up to five minutes. The
#6385 Tape Unit retensions the data cartridge only when a loss of tension is detected. For
typical operating conditions, this should be very infrequent.

The #6385 may be used for save/restore, alternate IPL, program distribution, migration, and
QIC tape exchange.

The #6385 provides 16 GB capacity native and 32 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (with compression) using a 1500-foot cartridge
tape.

The #6385 provides 13 GB capacity native and 26 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (with compression) using a 1200-foot cartridge
tape.

#6386 25 GB Ys-Inch Cartridge (QIC)
The #6386 is not compatible with System/36 tape units.

Tape tensioning control improvements in the tape unit eliminate the need for an
auto-retension pass during the data cartridge load sequence. This is a major time saving
since the auto-retension pass on earlier QIC tape units can take up to five minutes. The
#6386 Tape Unit retensions the date cartridge only when a loss of tension is detected. For
typical operating conditions, this should be very infrequent.

The #6386 may be used for save/restore, alternate IPL, program distribution, migration, and
QIC tape exchange.
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#6390 7 GB 8mm Cartridge Tape Unit

The #6390 can be used for save/restore, alternate IPL, migration, and 8mm cartridge tape
exchange using appropriate media and density.

#6480 2.5 GB Ys-Inch Cartridge Tape Unit

The #6480 can be used for save/restore, alternate IPL, migration, and Yz-inch cartridge tape
exchange using appropriate media and density.

#6481 2.5 GB Y-Inch Cartridge (QIC)

The compatibility standard ¥-inch cartridge is the #6482. Therefore, the #6481 should only
be ordered when compatibility with System/36 tape is required.

With special compaction using Lempel Ziv 1 (LZ1), the #6481 tape unit supports up to 5 GB.
It may be used for save/restore, alternate IPL, program distribution, migration, and QIC tape
exchange.

#6482 4 GB Ys-Inch Cartridge (QIC)
The #6482 is not compatible with System/36 tape units.

With special compaction using LZ1, the #6482 tape unit supports up to 8 GB. It may be used
for save/restore, alternate IPL, program distribution, migration, and QIC tape exchange.

#6483 16 GB Ya-Inch Cartridge Tape Unit
The #6483 is not compatible with System/36 tape units.

The #6483 can be used for save/restore, alternate IPL, program distribution, migration, and
Ys-inch Cartridge tape exchange. Backward read capability to three previous generations of
QIC drives protects the customers investment in QIC technology.

Note that this tape contains different mounting parts when ordered for a 620, 720, or S20
model that supports tape concurrent maintenance, than when ordered for a 600 or S10 model
that does not support tape concurrent maintenance.

The #6483 provides 16 GB capacity native and 32 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (w/compression) using a 1500-foot cartridge
tape.

The #6483 provides 13 GB capacity native and 26 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (w/compression) using a 1200-foot cartridge
tape.
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#6485 13 GB Y-Inch Cartridge (QIC)
The #6485 is not compatible with System/36 tape units.

The #6485 provides 16 GB capacity native and 32 GB capacity compressed with a data
transfer rate of 1.5 MB/s (native) and 3 MB/s (w/compression) using a 1500-foot cartridge
tape. The #6485 also provides 13 GB capacity native and 26 GB capacity compressed with a
data transfer rate of 1.5 MB/s (native) and 3 MB/s (w/compression) using a 1200-foot
cartridge tape.

Tape tensioning control improvements in the tape unit eliminate the need for an
auto-retension pass during the data cartridge load sequence. This is a major time saving
since the auto-retension pass on earlier QIC tape units can take up to five minutes. The
#6485 Tape Unit retensions the data cartridge only when a loss of tension is detected. For
typical operating conditions, this is infrequent.

It may be used for save/restore, alternate IPL, program distribution, migration, and QIC tape
exchange.

#6486 25 GB Ys-Inch Cartridge (QIC)
The #6486 is not compatible with System/36 tape units.

Tape tensioning control improvements in the tape unit eliminate the need for an
auto-retension pass during the data cartridge load sequence. This is a major time saving as
the auto-retension pass on earlier QIC tape units can take up to five minutes. The #6386
Tape Unit retensions the date cartridge only when a loss of tension is detected. For typical
operating conditions, this should be very infrequent.

It may be used for save/restore, alternate IPL, program distribution, migration, and QIC
cartridge tape exchange.

#6490 7 GB 8mm Cartridge Tape Unit

Can be used for save/restore, alternate IPL, migration, and 8mm cartridge tape exchange
using appropriate media and density.

CD-ROM

Internal CD-ROM Drives

AS/400e server code is distributed on CD-ROM media. The CD-ROM drive is standard on all
Models and is therefore not identified with a separate feature on the system unit. It can also
be used for alternate IPL but not as a save/restore device for the system. A maximum of one
CD-ROM may be ordered per expansion tower.
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LPAR Support and CD-ROM Feature Descriptions

The following CD-ROM features are only usable when installed in conjunction with the
Logical Partitioning Support in OS/400. See “Logical Partitioning (LPAR)” on page 12 for
more information on logical partitioning.

#4425 CD-ROM

Available on Storage/PCIl Expansion Tower #5065.

#4425 is controlled by the #2748 in slot C04 in the #5065.

Prerequisite : VAR4 and the #2748 Storage Device Controller in Slot 6 in the #5065.

#4425 are used for Alternate IPL (IBM distributed CD-ROM media only) and program
distribution.

This feature is customer installable.

#6325 Optional CD-ROM Feature

Available on System Unit Expansion Towers #5072 and #5073 for Models Sxx, 6xx, and 7xXx.
Prerequisite : VAR4 and the #2624 Storage Device Controller.

Maximum one per I/O tower and Model 740 System Unit, one per Model 730 System Unit.

Limits the use of tape in the same tower to #6380 and #6390.

#6425 Optional CD-ROM Feature
Available on Models S20, 620, and 720 or #9329 PCI Integrated Expansion Unit.

Prerequisite : VAR4 and #2726/#2740/#2741/#2748 PCI RAID Disk Unit Controller and
#9728 Base PCI RAID Disk Unit Controller.

Not supported in #9331 Expansion Unit for SPD Cards.
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2105 Enterprise and Versatile Storage Servers

2105 Enterprise Storage Server

The Enterprise Storage Server (ESS) is a superior Storage Area Network (SAN) storage
solution that supports critical requirements for strategic business initiatives. Such initiatives
include e-business, enterprise resource planning, business intelligence, service
consolidation, and other mission-critical applications. The Enterprise Storage Server deploys
the IBM Seascape principles as a powerful storage server with snap-in building blocks and
with universal data access.

ESS builds on the rich legacy of IBM storage system solutions across the major operating
system platforms. It introduces new innovations to deliver substantial, unique business
advantages. Heterogeneous attachment is provided to all major server platforms, including
the AS/400, S/390, Windows NT, and many varieties of UNIX.

The Enterprise Storage Server incorporates the capabilities of the Versatile Storage Server,
such as:

e Supports a wide variety of UNIX and Windows NT servers, as well as AS/400 and
Novell Netware

« Remote management using a secure intranet connection and the StorWatch Versatile
Storage Specialist

The ESS also incorporates many improvements, including StorWatch usability and
management breadth. Plus, it extends an investment protection through the capability to
reserve resources for the later incorporation of existing IBM 7133 Serial Disk capacity in IBM
2105 Model B09 and 100 frames into an Enterprise Storage Server configuration.

The Enterprise Storage Server supports fiber-channel attachment.Capacity ranges from 400
GB to over eleven terabytes to provide excellent scalability. Sixteen standard configurations
are offered to meet your capacity and performance needs. Superior performance can be
optimized to meet your changing heterogeneous environment needs, such as bandwidth and
advanced transaction processing capabilities for both online and batch applications, resource
contention reduction and performance improvement is provided by the parallel access of
volumes and I/O priority queuing.

The ESS architecture supports high availability requirements with redundant components.
Data replication services extend access to data, while using a concurrent copy. Rapid data
duplication provides extensive capabilities to exploit, manage, and protect your information in
a 7-by-24 environment.
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The Enterprise Storage Server works in conjunction with the IBM StorWatch ESS Specialist
and ESS Expert. These are comprehensive Web-based tools for configuration, performance,
asset and capacity management, and to facilitate storage area network operations.

Availability is maximized through redundancy and non disruptive service with a design to
virtually eliminate single points-of-failure or repair.

The ESS is Year 2000 ready. When used in accordance with associated documentation, it is
capable of correctly processing, providing and receiving date data within and between the
twentieth and twenty-first centuries. This holds true provided that all products involved
properly exchange accurate date data (for example, hardware, software, and firmware).

The Enterprise Storage server is the storage of choice for users wanting comprehensive
enterprise disk storage consolidation and data sharing on multiple, heterogeneous server
platforms with combined storage requirements of more than 400 GB. It provides
high-performance RAID-V, read and write cache, or the flexibility of common storage for
multiple servers with differing channel attachments.

Product Preview

To provide investment protection for existing IBM 7133 Serial Disk and IBM Versatile Storage
Server capacity, IBM plans for the Enterprise Storage Server to support the reuse of 7133
Models 020 and D40 drawers in the 2105 Model B09 and 100 frames in an Enterprise
Storage Server configuration.

More information about the Enterprise Storage Server can be found on the Storage Systems
Division home page on the Web at: http://ww: st or age. i bm coni

2105 Versatile Storage Server

The IBM 2105 Versatile Storage Server is designed to provide a flexible approach to storage
centralization in support of server consolidation. By using the IBM 7133 Serial Disk
Subsystem as its storage building block, Versatile Storage Server provides investment
protection. With the IBM Versatile Storage Server, disk storage can be consolidated into a
single, powerful system that offers many levels of advanced function. Examples include
remote Web-based management, true data sharing for like servers, and dynamic capacity
allocation.

IBM Versatile Storage Server delivers centralized management of stored data. It also
provides sharing of disk storage for a variety of UNIX, Windows NT, and AS/400 servers. As
requirements change, you can assign unallocated storage capacity dynamically to any of
your attached servers without disruption.
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Centralized management is simplified by using IBM StorWatch. Versatile Storage Specialist
(part of StorWatch) is a Web-enabled, integrated storage management tool. Versatile Storage
Specialist enables local or remote storage administrators to monitor and manage the
Versatile Storage Server using a Java-compliant Internet browser. This enables growing
volumes of data to be managed more cost effectively than ever before.

Based on the IBM Seascape storage enterprise architecture, Versatile Storage Server
combines technology building blocks, including powerful storage servers, rich software
function, high-performance adapters, and serial disk technology. Seascape solutions take
advantage of technological advancements in various components without making entire
systems obsolete, which protects existing storage investments. Versatile Storage Server is
designed to grow with your organization. You can add capacity, terabytes of usable storage,
as you need it. Mixed capacity hard disk drives are supported concurrently and Versatile
Storage Server is designed to allow additional capacities and new generation serial disks to
be easily incorporated.

Data center operations are enhanced by the many advanced features designed to protect
data and deliver high availability, even in the event of a failure. Dual active processing
clusters with automatic failover, hot spares, hot swappable disk drives, and redundant power
and cooling provide high availability. Data protection and integrity are provided by a
high-performance RAID-5 implementation that includes mirrored, nonvolatile fast-write
cache. The IBM Versatile Storage Server provides further protection by verifying data
accuracy at every operational step, even down to the disk level. This is an important
safeguard for environments such as e-business.

The Versatile Storage Server supports 7133 Models 010 and 020 and D40 Serial Disk
Subsystem containing 4.5 GB, 9.1 GB, and 18.2 GB disk drives. When attached to the
AS/400, disk units must be grouped by four like units or eight like units. These groups of
drives then emulate the 9337 Model 580 for the 4.5 GB (4.1 GB usable) disk units or 9337
Model 590 for the 9.1 GB (8.5 GB usable) disk units. No other disk units can be emulated.

The Versatile Storage Server is attached to the AS/400 using the #6501 Tape/Disk Device
Controller. Due to the capabilities of the VSS for a maximum of 16 SCSI Interfaces and the
#6501, when the Versatile Storage Server is attached to the AS/400, the maximum capacity
is 536.3 GB when using the 4.5 GB Disk Units and 1099.5 GB when using the 9.1 GB Disk
Units.

IBM 7133 Model 10 and Model 20 are for migration only. They are withdrawn from marketing.

More information about the Versatile Storage Server and 7133 Serial Storage Subsystem can
be found on the Storage Systems Division home page on the Web at:
http: //waw st orage. i bm comi
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IBM 9309 Rack Enclosures

AS/400 9406 Models support the 9309 Rack Enclosures. External I/O devices such as DASD,
magnetic tapes, and diskette units can be accommodated in these 1.6 M racks.

The 9309 Rack Enclosures provide operator control panels, acoustic noise reduction, power
control to all units within the rack (under the control of the System Unit), and power control to
the next rack. All additional racks attached to the System Unit are termed “secondary” racks.

The following 9309 Rack and System Unit Rack Enclosures are supported:

9309 #9171 General Purpose 1/0 Rack with SPCN

9309 #9141 General Purpose Expansion Rack without SPCN

9406 #5040 Bus Extension Unit Rack (9406-3X0 models only)

9406 #5042 System Unit Expansion Rack (9406-3X0 models only)

9406 #5043 Primary to Secondary Rack (for example, 9406 D, E, or F System Unit
Rack conversion to a #9171 type rack)

9406 #5044 System Unit Expansion Rack (9406-5X0, 620, 640, and 650 models only)

The 9309 #9141 must be connected to either a 9309 #9171 rack, a 9406 #5044 rack, or a
9406 #5043 rack for power control. However, if the 9309 #9141 rack is only going to support
tape or diskette devices, it may attach directly to the 9406 System Unit using a wrap-around
connector (part number 93X0167) and an EPO jumper (part number 6462413). Rack power
control in this case is performed manually.

The following table shows which racks can upgrade when upgrading to a AS/400 9406 Model
or AS/400e server Model.

9309/9406 Rack Description Upgrade to

#9177 9332 Disk Unit Rack w/SPCN #9171

#9128 9335 Disk Unit Rack #9141

#9129 I/O Expansion Rack #9141

#9130 I/O Card Unit Rack #9141

#9277 9335 Disk Unit Rack #9141

#5040* 9406 Extension Unit #5043/#5044

#5042* 9406 System Unit Expansion #5044

System Unit Rack 9406 System Unit Rack #5043 (#9171 type rack)

*9406 #5040 and #5042 are supported on 9406-3XX Models. When upgrading to 9406-5X0, 620, 640, and 650 Models,
they are converted to a #5044 System Unit Expansion Rack.
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#5040 Bus Extension Unit

The Bus Extension Unit provides 11 additional I/O card slots to an existing 1/0O bus. It can
attach to an existing 1/0 bus on 9406 Models 300 (with #5142), 310, and 320. It also supports
external DASD, tape, and diskette devices.

If replacing a Model 3xx with a Model 7xx, a #5040 must be converted to a #5044 in order to
be used on the Model 7xx. It requires an Optical Bus Adapter Card (#2673, #2674, #2695, or
a spare slot on the Base Optical Bus Adapter) and an Optical Link Processor Card (#2686)
for attachment.

#5042 and #5044 System Unit Expansion Rack

The System Unit Expansion Rack is a 12-card slot expansion rack, which can also support
external DASD, tape, and diskette devices. This feature provides two additional I/O buses
with six I/O card slots per bus. The #5042 attaches to the 9406 Model 310 and 320 using a
#5042 fiber optic attachment cable.

If replacing a Model 3xx with a Model 7xx, the #5042 is converted to a #5044 to be used on
the Model 7xx. It requires an Optical Bus Adapter Card (#2673, #2674, #2695, or a spare slot
on the Base Optical Bus Adapter) and an Optical Link Processor Card (#2686) for
attachment.

The following diagrams illustrate the rack configurations, and detail where devices will be
installed.

#5040 Bus Extension

9331

ggigjggig/ 2x3490-E11 3490-C10, 2x3590-B11
C11 or C22/

#5032/3570 | ©"| 9331-001/002]0r or %9427 or

9336/9337 or | 9381-001/002

9347/9348/
#5032/3570 9331-001/002

Bus
Extension
Unit
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#5042 or #5044 System Unit Expansion Rack
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2440 Rack

2440
Tape
Unit

9336/
9337

9336/
9337

9336/
9337

A 2440 rack supports the 2440 Tape Subsystem and can accommodate up to three DASD
units (#3907 for 9336s or #3908 for 9337s). If external DASD is installed in the 2440, a

wrap-around connector (part number 93X0167) and an EPO jumper (part number 6462413)
are required if attaching it directly to a 9406 System Unit.
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Removable Storage Media Devices

IBM 7207 Model 122 4 GB External QIC Tape Drive

The 7207 Model 122 is a standalone QIC Y-inch streaming linear tape drive with a capacity
of 4 GB per cartridge that incorporates the most recent Single Channel Linear Recording
(SLR5) QIC technology. The 7207 Model 122 uses the QIC-4DC format. It attaches to the
AS/400 system only by the #2718 PCI Magnetic Media Controller. For a description of the
#2718, see “Magnetic Media Controllers” on page 251.

The 7207 Model 122 requires OS/400 V4R2 with PTFs as released in Informational APAR
111671.

The Model 122 provides media capacity up to 4 GB (8 GB with a 2:1 compression ratio) data
storage per cartridge. It has a sustained data transfer rate of 380 KB per second (760 KB per
second with a 2:1 compression ratio). It is read and write backward compatible with QIC-120,
QIC-525, QIC-1000 and QIC-2GB, QIC-2DC and QIC-4GB tape data formats. It is fully
compatible with cartridges used by the AS/400 feature #6382.

One SCSI cable should be specified with any order to attach the tape drive to its controller
card. For the SCSI cable, only feature #9224 or #5224 (2.4 m) is available. The maximum
cable length is 3 m.

A media feature must also be ordered, either #9501 consisting of one 4GB cartridge, one
cleaning cartridge, and one test cartridge for the 7207 Model 122, or #7501, which includes
an additional four 4 GB cartridges over the #9501 package.

Additional cartridges (#2503) and cleaning cartridges (#2504) can be ordered by MES.

The 7207 Model 122 is available in black only.

IBM 7208 External 8mm Tape Drive Model 342

The 7208 Model 342 is a standalone SCSI 8mm streaming tape drive with a capacity of 20
GB per cartridge. It supports the 170-meter advanced metal-evaporated (AME) data cartridge
and attaches to the AS/400 in the following ways:

» #6534 Magnetic Media Controller
o #2729 PCI Magnetic Media Controller

For a description of the #6534 and #2729, see “Magnetic Media Controllers” on page 251.

The 7208 Model 342 requires OS/400 V4R1 or later and can be used for save/restore or
archiving. The Model 342 can provide media capacity of up to 40 GB of data storage per
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cartridge using the Improved Data Recording Capability (IDRC) algorithm for compression. It
has a sustained data rate of 3 M per second (6 M per second with a 2:1 compression ratio).
This gives four times the capacity and six times the date rate of the 7208 Model 012.

It has the ability to read (but not write) earlier 7 GB, 5 GB, and 2.3 GB 8 mm metal particle
tape formats. A cable must be specified with any order to attach the tape drive to its controller
card. Options are the #9245 (4.5m/15ft), the # 9212 (12m/39ft), and the #9218 (18m/59ft). A
media feature must also be ordered, either #9019 consisting of one 8mm AME cartridge, one
cleaning cartridge, and one test cartridge for the 7208 Model 342, or the #7019 which
includes an additional four 8 mm AME cartridges over the #9019 package. Additional
cartridges (#2019) and cleaning cartridges (#2016) can be ordered by MES.

The 7208 Model 342 is only available in black.

IBM 3490E Magnetic Tape Subsystem Enhanced Capability Models FO0O,
FO1, F11, and Library Model F1A

[ J—

B = |
| I— o/ @ .

Model FOO Model FO1 Model F11

The IBM 3490E Magnetic Tape Subsystem Enhanced Capability Models F0O, FO1, and F11
are reduced size single-drive tabletop, desk-side or rack-mounted versions of the 3490E
family of tape drives. They are compatible with the 3490 EO1, E11, C10, C11, and C22
models. They can be used as the alternate IPL device.

The Model FOO is the tabletop version. The Model FO1 is a desk-side version. The Model F11
is a rack-mountable version. Each uses Y-inch tape cartridges as the storage media. The
F1A is the model used in the 3494 Tape Library.

The FO1 and F11 models include a ten-cartridge Cartridge Stack Loader. All three models
offer a 16-bit fast-and-wide SCSI-differential interface, a 3490E tape transport, and an
integrated control unit. All 3490E Fxxs have a sustained data transfer rate of up to 3 M/sec.
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With Improved Data Recording Capability (IDRC) enabled, sustained data transfer rates of up
to 6.8 M/sec can be achieved. The actual throughput is a function of many factors and can
vary. With the ten-cartridge Cartridge Stack Loader, the FO1 and F11 models provide an
automated, unattended backup capacity of up to 24G compressed. The standard capacity is
up to 8 GB. Maximum capacity is provided by the 3490Es Improved Data Recording
Capability (IDRC), which is standard on Models FOO, FO1, F11, and F1A.

Models FOO, FO1, and F11 are intended for AS/400 systems where limited time for system
backup or large amounts of data require high performance tape. The standard cartridge stack
loaders on the Models FO1 and F11 automatically load and unload cartridges as they are
filled. This improves efficiency by reducing the need for operator handling.

The 3490E Models FOO, FO1, and F11 can be used to create tapes for archive files for backup
and restore in the event of system or disk storage problems, for off-site data storage for
disaster recovery, and for data interchange with other systems. In addition to reading and
writing 36-track tape, Models FOO, FO1, and F11 can also read the older 18-track Y2-inch
cartridge tape. There is write support for the 18-track cartridge tape at OS/400 V4R2 or later
when the 3490 is configured in F-mode. This also allows the random mode to be selected for
the ACL and the USEOPTBLK performance parameter.

The 3490E Models F0O, FO1, and F11 attach to all models of AS/400e servers and to
traditional 9404/6 Models D, E, or F. They attach using the Tape Device Controller #6501,
which can support up to two 3490E Models F00, FO1, and F11. These 3490E Models cannot
be shared between AS/400 systems, and must be located within 25 meters (82 feet) of the
#6501 1/0O card. The 3490E Models F00, FO1, and F11 are also supported by the newer
Magnetic Media Controllers (#6534 or #2729). One 3490E is supported per #6534 or #2729.
For more information, see “Magnetic Media Controllers” on page 251.

The 3490 F1A is the tape component of the 3494 library. It can be installed in any new
3494-L10 or in any new or existing 3494-D10. The 3490 F1A can be upgraded to or from the
3490 F11. The Model F1A cannot be intermixed with a Model CxA within a 3494. There is no
18-track write support or USEOPTBLK support on the Model F1A. Attachment to the AS/400
system is as for the other 3490E F models (#6501, #6534, #2729). For further details, see
“IBM 3494 Tape Library Dataserver Model” on page 234.
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IBM 3494 Tape Library Dataserver Model

The 3494 Tape Library Dataserver is a stand-alone automated tape storage subsystem for
%%-inch cartridges available for attachment to the AS/400 system. It provides an automated
tape solution for automating tape operations such as save and restore, migration of data
between disk and tape, and other mass-data applications.

Itis comprised of a base unit called the Library Control Unit, which is available in two models.
The Model L10 has space for a 3490-C1A, 3490-C2A drive, or a 3490-F1A. The Model L12
has space for two 3590-B1A or 3590-E1A drives. Both models contain the accessor (robotic
arm that accesses the tape cartridges), the Library Manager and storage cells for the Y2-inch
tape cartridges. The storage cell capacity is 240 cartridges. If the #5210 Convenience 1/O
Station is installed (which allows the operator to add or remove up to 10 cartridges without
interrupting normal operations), the storage cell capacity is reduced to 210 cartridges. If the
30-cartridge Convenience I/O Station, #5230, is installed, the storage cell capacity is reduced
to 160 cartridges. Currently installed 3490-C10, C11, and C22 Tape Subsystems can be field
upgraded to a 3490-C1A or C2A. The 3490-E11 can be field upgraded to a 3590-E1A. The
3490-F11 can be field upgraded to 3490 F1A. 3590 Model B11 may also be field upgraded to
a Model B1A for attachment in the 3494 Tape Library.

The storage capacity and the number of tape drives can be increased on the 3494 Tape
Library by adding either drive units or storage units. There are two drive unit models
available. The 3494 Model D10 Drive Unit provides space for either a 3490-C1A, 3490-C2A,
or a 3490-F1A Drive Unit and space for up to 300 Y-inch cartridges. The 3494 Model D12
Drive Unit provides space for up to six 3590-B1A drives and 250 %-inch cartridges. If no tape
drives are installed in the D10 or D12, they can hold up to 400 %-inch cartridges. The Model
D10 or D12 Drive Units attaches to either a Model L10 or L12 Library Control Unit. The 3494
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Model S10 is the only storage unit model which can contain up to 400 ¥-inch cartridges. The
3494 Model S10 has no support for tape drives.

Previously available storage units and drive units were denoted by feature number (#5400
and #5300 respectively), then later denoted by model types 3494-S10 and D10. The #5300
Drive Unit can be field upgraded to a 3494-D12, which can support 3590-B1A tape drives by
specifying #5302. Both #5400 and #5300 units are supported on the 3494-1.10 and L12
Library Control Units.

Additional frames can be attached to the 3494 Model L10 or L12 in any combination of drive
units and storage units, as long as the maximum of seven additional frames is not exceeded.
This provides storage capacity for up to 3,040 %-inch cartridges (7.3T if 3490E cartridges or
91.2T with 3590-B1A cartridges), and support for up to sixteen 3490-CxA tape drives or up to
sixteen 3590-B1A tape drives. Both 3490 and 3590 tape drives can be used in the same 3494
Tape Library Dataserver.

The 3494 Tape Library Dataserver Models L10 and L12 attach to the AS/400 using an RS 232
Host Attachment (#5211 for a 50-foot attachment or #5213 for a 400-foot attachment) or
using a LAN attachment (#5219 for Token Ring or #5220 for Ethernet). Each AS/400 attached
to a 3494 Tape Library Dataserver must have an RS232 Host Attachment specified to obtain
the licensed code for the Media Library Device Driver (MLDD). The 3494 Tape Library
Dataserver can also attach to the IBM RISC System/6000, the IBM ES/9000, Power parallel
SP2, and Sun processors.

An Expansion Attachment Card (#5229) is required to support the fifth to eighth RS232
connections or the fifth to eighth tape control unit. The number of tape control units that can
be attached to the 3494 Model L10 or L12 has been doubled to support up to 16 tape control
units.

Beginning with V4R4, the 3494 Model HA1 is supported by the AS/400. The 3494 Model HA1
includes a second library manager and accessor, two service bays, and required hardware,
and is designed for concurrent maintenance. The Model HA1 operates in standby mode to
provide a redundant library manager and accessor or improved availability. With the Dual
Active Accessor (DAA) feature active on the 3494 Models L10, L12, or L14, both accessors
can operate simultaneously to increase mount performance of the library. With two library
managers and dual accessors, and each containing two disk drives for duplication of the
library databases, maintenance can now be performed in most situations on the failing library
control unit component while the 3494 is still available for customer production. The Model
HA1 contains no storage cells for tape cartridges. The 3494-HA1 can be installed on 3, 4, 6,
8, 10, 12, and 16 frame configurations

To expand the number of tape control units that can be attached to the Library Manager, the
Tape Control Unit Expansion feature, #5228, should be specified. One feature can convert
four RS232 host processor connections into four tape control unit connections in either the
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Library Manager or the Expansion Attachment Card (#5229). When combined with other
interface features (see the following table), up to 16 tape control units can be connected to
the Library Manager. If all RS232 host processor connections are converted to tape control
unit connections, a LAN adapter card is required to provide the host processor connection as
shown in the following table.

Available RS232 Available Tape
Ports (for Direct Control Unit
No. of #5228 Features Host Attach) Connections Additional Features Required
0 4 4 None
0 8 8 #5229
1 0 8 #5219 or #5220
1 4 12 #5229
2 0 16 #5229 and #5219 or #5220

This allows up to 32 systems to attach to the 3494 using the 3590 High Performance tape
drives. A Remote Console Feature (#5226) is required when attaching the 3494 using a LAN
which provides the capability of controlling and monitoring the status of up to eight 3494 Tape
Library Dataservers from a remote location. The console can be password protected.

The Tape Subsystems installed in either the Library Control Units (3494 Models L10 and L12)
or in the Drive Units (3494 Models D10 and D12) are attached to the AS/400 using the
Magnetic Tape Subsystem Attachment Controller, #2644, if they are a 3490 Model C1A or
C2A using a channel adapter. However, if they are attaching by using the SCSI adapter
(#5040), they are attached to the AS/400 system using the Magnetic Media Controller, #6501.
The 3590 Model B1A also attaches to the AS/400 using this #6501. These attachment
controllers allow the data transmission and tape commands to pass to the tape subsystems.
The newer Magnetic Media Controllers, #6534 and #2729, also support attachment of the
3494 Tape Library Dataserver. See “Magnetic Media Controllers” on page 251 for
descriptions of these controllers.

The 3494 Tape Library Dataserver uses the Media Library Device Driver (MLDD) and Backup
Recovery and Media Services for AS/400. The MLDD is shipped with the 3494. It provides
interfaces to the 3494 for configuration, control, and service. It handles 3494 errors, providing
error recovery and problem isolation. It maintains the inventory of cartridges in the library. It
also schedules cleaning of drive units using a cleaning cartridge in the library. Users can
write their own media management package using this software and OS/400 APIs. MLDD is
only required for IMPI models of AS/400. For PowerPC-based models, it is not required.

The Backup Recovery and Media Services for AS/400 program (5769-BR1 or 5716-BR1)
product supports the 3494. It provides a common directory for multiple AS/400 systems. It
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also provides the management for archive, backup and recovery facilities, based on
customer policies, scheduled unattended system backup capability, and archival facilities to
control the movement of seldom-used data from disk to tape.

The cartridges on the 3494 must have human- and machine-readable external labels. These
are read by the accessor, which travels on a linear rail (extended when additional units are
added). The accessor uses a barcode reader. Its movement is horizontal, vertical, and 180
degree pivot.

Other optional features of the 3494 Tape Library Dataserver include a second Library
Manager Disk Drive (#5214), which allows mirroring of the Library Manager (which is
effectively a PC) database. It also provides the capability to recover the Library Manager
database in the event of a failure on the primary disk drive. The Dual Gripper option (#5215)
provides the accessor with a second tape cartridge gripper for better performance in the
Library.

IBM Magstar MP 3570 Tape Cassette Subsystem

The 3570 Tape Subsystem is based on the same technology as the IBM 3590 High
Performance Tape Subsystem. It functionally expands the capability of tape to perform both
write and read-intensive operations. It provides a faster data access than other tape
technologies with a drive time to read/write data of eight seconds from cassette insertion. The
3570 also incorporates a high-speed search function.

The 3570 utilizes a unique, robust, heavy usage tape cassette that is approximately half the
size of the IBM 3490/3590 cartridge tapes. The tape cassette capacity is 5G uncompressed
and up to 15G per cassette with LZ1 data compaction. The tape drive reads and writes data
in a 128-track format, reading and writing four tracks at a time. Data is written using an
interleaved serpentine longitudinal recording format starting at the center of the tape
(mid-tape load point) and continuing to near the end of the tape. The head is indexed to the
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next set of four tracks and data is written back to the mid-tape load point. This process is
continued in the other direction until the tape is full.

This tape cassette provides fast access to data by having two tape spools with the load point
in the middle of the tape. It is made from advanced metal particle media with servo tracks to
ensure high data integrity. The tape never leaves the cassette, and maintains a self-enclosed
tape path. This unique path eliminates tape thread time and ensures higher reliability.

The 3570 has a combination of read/write technology. Data write is provided by an exclusive
thin-film write module and data read is provided by the IBM Magneto-Resistive (MR) head
technology based on the IBM 3590. In addition, the 4-track 3570 head provides data
redundancy and servo tracking support.

The integrated control unit contains the electronics and microcode for reading and writing
data. The control unit functions include management of the data buffer, error recovery
procedures, and the control of all the tape drive operations.

The library models offer both a random mode or sequential data access mode. They support
two 10-cassette magazines providing from 150 GB (uncompressed) to 300 GB (compressed)
of data on 20 cassettes.

The library models use a cassette loading and transport mechanism to automatically
transport the tape cassettes to and from the cassette magazines and the tape drive. An LCD
operator panel provides the primary method of displaying information and allows the
selection of various menu options. These models also have a security key lock which
physically locks the cassettes in the library for additional security.

The 3570 Multipurpose Tape Subsystem attaches to all AS/400 systems (except the D02,
E02, FO2, and the 9401) using feature #6501, #6534, or #2729. Each #6501 can support up
to two 3570 models and requires an AS/400 interposer, feature #2895 for each SCSI cable.
Each #6534 or #2729 supports one 3570 and does not require an interposer. See “Magnetic
Media Controllers” on page 251 for a description of these controllers.

The 3570 rack-mounted Models C11 and C12 require an AS/400 9309 Rack Enclosure.
Multiple systems may be attached to the 3570 and the 3570 Cx2 Models may be varied
online to two systems at a time, with each drive allocated to one system.

0S/400 V3R1 or later is required to support the 3570. OS/400 also provides support for the
library models in random mode. The IBM EDMSuite OnDemand for AS/400 (formerly known
as Report/Data Archive and Retrieval System (R/DARS)) is an application that stores and
retrieves data on disk, optical, or tape media. It supports the 3570 providing record level
access to data.

The 3570 is supported as an alternate IPL device, but AS/400 IMPI models require RPQ
843945. This RPQ is required because IBM software, PTFs, and MULIC/FULIC tapes are not
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distributed on 3570 media. A second tape drive, in addition to the 3570, must be specified as
a valid alternate IPL device. The RPQ ships IBM service instructions for attaching the 3570
as an alternate IPL device, and a license to make a copy of the MULIC/FULIC tape on 3570
tape media.

The 3570 brings a new dimension of functionality to tape storage because of its revolutionary
data recall performance allowing new applications to be enabled in addition to traditional tape
applications. This includes applications where:

» Fast access to data is required such as storage management, network serving, mixed
digital libraries, and image processing.

« High I/O-intensive operations with multi-user access is required.
« Automated backup and restore or automated archive storage and retrieval are
required.

In addition, the IBM 3570 offers connectivity other systems through the support of storage
management offerings such as the IBM ADSTAR Distributed Storage Manager (ADSM), IBM
Backup Recovery and Media Services (BRMS), and third-party products.

3570 Cxx Models

The 3570-Cxx is available in five models, which are shown in the following table.

Model Description No. of Drives Cassette Slots
Coo Table-Top Unit 1 1
Cco1 Standalone Library 1 20
C02 Standalone Library 2 20
cu Rack-Mounted Library 1 20
C12 Rack-Mounted Library 2 20

The Cxx models can read/write both B-format and C-format cartridges. The drive data
transfer rate is 7 MB/sec (uncompressed) with up to 15 MB/sec (compressed) using C-format
cartridges. For B-format cartridges, the rates are 3.5 MB/sec and 10.5 MB/sec. The drive
burst data rate is 20 MB/sec. Automatic caching of data enables balancing system read/write
performance. Note that the actual throughput achieved is a function of many factors and can
vary.

3570 Bxx Models

The 3570-Bxx model is the first generation of 3570s. The 3570-Bxx is available in five
models, which are shown in the following table.
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Model

Description

No. of Drives

Cassette Slots

BOO
BO1
B02
B11
B12

Table-Top Unit
Standalone Library
Standalone Library
Rack-Mounted Library
Rack-Mounted Library

NRE NP R

1
20
20
20
20

The 3570-Bxx provides fast access with a drive time to read/write data of eight seconds. The
3570-Bxx can only read/write B-format cartridges. The drive data transfer rate is 2.2M/sec
(uncompressed) with up to 14M/sec compacted burst data transfer rate. The actual
throughput achieved is a function of many factors and can vary.

Magstar MP (Multipurpose) 3575 Tape Library Dataserver

Highlights

> ) <
— 1
S =)
— S

» Offers five models for the SCSI systems environment

%——;:/

« Includes Magstar MP tape drives that provide fast data access for current and
emerging applications such as save/restore, network storage management, data
warehousing, and digital libraries

« Increases the amount of data that can be accessed with near-online performance for
up to 4.8T of storage capacity (with a 3:1 compression ratio)

« Delivers an aggregate sustained data rate of 50 to 300 G/hour with a maximum
compression on Model C tape drives
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« Provides a rich multihost attachment for library sharing: up to six AS/400 hosts or any
three heterogeneous hosts

« Supports industry-leading storage management offerings to provide enterprise-wide
backup/restore and archive/retrieval

Overview

The IBM Magstar MP 3575 Tape Library Dataserver is a family of automated tape storage
solutions designed for the growing unattended storage requirements of today's midrange
systems and network servers. These compact, integrated tape storage libraries expand the
capability of tape processing by optimizing both read- and write-intensive operations. A
dual-gripper picker can provide fast cartridge exchange times between the library slots and
the Magstar MP tape drives in the library. The Magstar MP 3575 tape library attaches to
AS/400, RS/6000, HP, Windows NT, Sun, and other SCSl-attached open systems in a single
or multihost configurations. The patented new multipath architecture enables multiple
homogeneous or heterogeneous hosts to share library resources. You can configure up to
three user-defined logical libraries to optimize host library sharing.

Unattended Tape Operations and Higher Storage Capacity

There are five models of the Magstar MP 3575 tape library, ranging in size from 30G to 4.8T
of compressed online storage capacity and from one to six tape drives. This spectrum of
choices provides the high granularity required for a wide range of enterprise solutions. In
addition, two of the models are expandable. With these capacities, the Magstar MP 3575
tape library can provide unattended tape handling for tape save/restore and can evolve into
an advanced storage management solution to enable a more efficient and cost-effective
combined use of disk and tape. Applications that previously required disk or optical
technology can now benefit from the high capacities and fast data access characteristics of
the Magstar MP 3575 tape library. These applications include:

« Automated save/restore
e Automated migrate/recall
« Backup/archive

e Large sequential files

* Records management

* Multimedia applications

Industry-leading software solutions for Magstar MP 3575 Tape Libraries are available from
IBM, IBM Business Partners, and third-party solution providers. This broad range of
applications enables you to select the solution that best meets your storage needs.
Data-intensive applications used for heavy tape processing, backup/restore, and
archive/retrieval can especially benefit from the high performance of the Magstar MP 3575
tape libraries.
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Exceptional Performance

Magstar MP technology is an industry leader in retrieval performance. Average cartridge
move times in the Magstar MP 3575 tape library are less than 4.0 seconds, which
complements the fast load/search time of the Magstar MP drive. Sustained data rates of

7 M/sec (native) and 15 M/sec (maximum compression) per Model C tape drive make the
Magstar MP 3575 tape library ideal for time-sensitive applications that require fast access to
data, highly 1/0O-intensive operations by multiple users, and traditional save/restore
operations. In addition, a barcode reader enables rapid inventory management by optically
scanning the barcodes on the cartridges.

Outstanding Data Integrity

Based on popular and proven Magstar MP technology, the Magstar MP 3575 tape library
brings a new level of reliability and data integrity to the midrange environment and is
specifically designed for:

* Repeated tape load/unloads

« Higher tape drive duty cycles

* Increased overall mechanical reliability
* Increased overall media reliability

The Magstar MP 3575 tape library uses Magstar MP Fast Access Linear Tape Cartridges,
which are designed to provide several enhancements over previous tape technologies. The
cartridges are specially designed for repeated handling and used in automated libraries. The
tape media is contained in a self-enclosed tape path within a rugged cartridge case,
remaining protected at all times from outside environmental factors. The media itself is an
advanced metal particle tape developed for high durability and capacity.

Software Considerations

Device drivers are available from IBM for AlIX, HP-UX, NT, and Sun. Supported software for
the Magstar MP 3575 tape library includes IBM's ADSTAR Distributed Storage Manager
(ADSM), BRMS/400, and NetTAPE, as well as products from Cheyenne, Legato, Spectra
Logic, SCH Technologies, and Veritas.
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IBM 3590 High Performance Tape Subsystem Models B1A and B11

The 3590 High Performance Tape Subsystem Model B11 is a rack-mountable unit using high
performance Y2-inch tape cartridges as the storage media. The figure above shows two 3590
Model B11s side-by-side in a 9309 rack. These cartridges use new metal particle media,
providing a capacity of up to 10 GB. With the enhanced LZ1 compaction technique of the
3590, this capacity can be increased up to 30 GB per cartridge. The tape cartridges used by
the 3590 are the same physical size as those used in the 3480 and 3490E but cannot be
interchanged between the tape subsystems. Only the high performance %-inch tape
cartridges are supported in the 3590.

The 3590 incorporates an advanced longitudinal recording technique that makes eight
passes along the tape media. It writes 16 data tracks at a time to the end of the tape, and
then switches to the next 16 different interleaved tracks and writes back to the beginning of
the tape cartridge. The heads then move down to the next set of tracks and repeat the
process. This provides a total of 128 data tracks.

For greater reliability and data integrity, the 3590 has improved Error Correction Code (ECC)
combined with servo tracks on each tape cartridge. A portion of each tape cartridge is
reserved for error history which is updated after each use to aid early identification of
potential media problems.

The 3590 Model B11 provides one tape drive and includes an integrated control unit with two
SCSI ports. 3590s shipped prior to January 29, 1999, support a 16-bit fast and wide SCSI-2
interface on the SCSI ports. 3590s shipped on or after January 29, 1999, or with feature
#5790 have an Ultra SCSI interface.
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Both interfaces allow attachment to the AS/400 system using one of the following controllers:

« #6501 Tape/Disk Device Controller (requires #9410 Interposer for AS/400)
« #6534 Magnetic Media Controller (SPD)
e #2729 Magnetic Media Controller (PCI)

The 3590 has an instantaneous data transfer rate of 9M/sec when attached using fast and
wide SCSI-2. Performance is further enhanced by a 4M buffer. When attached using Ultra
SCSI to a #6501 or #6534, the instantaneous data transfer rate is 17M/sec. When attached
using Ultra SCSI to a #2729, the instantaneous data transfer rate is 13M/sec. The actual
throughput achieved is a function of many components and can vary. A maximum of two
3590s may be attached per #6501, but if run concurrently, 3590 performance may be
reduced. The maximum distance between the AS/400 and the 3590 is 25 meters (82 feet).
The #6534 and #2729 Magnetic Media Controller can support a maximum of one 3590 Model
B11. For more information on these controllers, see “Magnetic Media Controllers” on

page 251.

The 3590 Model B11 also includes the Advanced Cartridge Function (ACF), which has the
same operational function of an Automatic Cartridge Loader (ACL) but also allows random
access of cartridge tapes. The ACF supports the 10-cartridge magazine that has 10 slots for
the high-performance Y2-inch cartridge tapes and a spare slot for a cleaning cartridge. Each
3590 Model B11 is shipped with the ACF, a high performance cartridge tape, a cleaning tape,
and a 10-cartridge magazine. Additional 3590 cartridge magazines can be ordered using
RPQ 8B3184.

The 3590 Model B11 is supported on all AS/400 models except for 9401, D02, E02, and F02.
For PowerPC-based models, the 3590 is supported as an alternate IPL device. For AS/400
IMPI models, the 3590 requires 0S/400 V3R1 or V3R2. It is only supported as an alternate
IPL device on IMPI models with RPQ 843945, but is not supported for alternate IPL on 9404
Models D10 and D20.

This RPQ is required because IBM software, PTFs, and MULIC/FULIC tapes will not be
distributed on 3590 media. A second tape drive, in addition to the 3590, must be specified as
a valid alternate IPL device. The RPQ will ship IBM service instructions for attaching the 3590
as an alternate IPL device, and a license to make a copy of the MULIC/FULIC tape on 3590
tape media.

The 3590 is also supported in the 3494 Tape Library Dataserver as the Model B1A, and the
3590 Model B11 can be field upgraded to a Model B1A.
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IBM 3590 High Performance Tape Subsystem Models E1A and E11

The IBM Magstar 3590 High Performance Subsystem Model E11 tape drive is a
rack-mountable model using high performance %-inch tape cartridges. The 3590 E Models
can read or write twice as much data as the B1X Models on the 3590 High Performance
Cartridge Tape. With the E1X Models, the cartridge can contain up to 20 GB of
uncompressed data per cartridge (60 GB with a 3:1 compression ratio).

The 3590 E Models use an advanced serpentine recording technique, which makes sixteen
passes along the tape to provide greater capacity and performance. The head element is
composed of two groups of 16-track read/write heads. The 3590 writes 16 data tracks at a
time to the end of the tape. Then, it electronically switches heads to write 16 different
interleaved tracks and records back on the tape to the beginning. The head is indexed
(physically moved) slightly to record the next set of tracks. A total of 256 tracks are recorded
on the 3590 cartridge. Fully written tapes are positioned back at the load point, virtually
eliminating the rewind operation as with 3490E tape drives. The “locate” function has been
enhanced to position the drive on the proper track and location without having to sequentially
search the entire recorded tape. The 3590 cartridge tape has servo tracks written on it. These
tracks enable the 3590 drive to accurately position the read and write head, with respect to
the media while the tape is in motion.

The Model E11 includes a ten-cartridge Automatic Cartridge Facility (ACF) with a cartridge
magazine. This magazine has a random mode operation feature that allows random access
to any cartridge in the ACF. Status indicators on each cell of the ACF alert the operator to
conditions that may need to be addressed. The ten-cartridge ACF, coupled with increased
capacity of the 3590 cartridge, reduces the frequency for operator interaction with the tape
subsystem. The increased capacity of the 3590 cartridges allows the ACF to typically contain
from 200 GB native to 600 GB with a 3:1 compression ratio of data. Other standard features
include a 16 MB dynamic data buffer, an improved data compression, auto-blocking of small
records, and one-pass-read-after write. Drive reliability includes the use of an enhanced error
correction code, and the use of servo tracks for read and write.

The IBM 3590 Exx models have a 14 MBps device data rate, which is 50% faster than IBM
3590 Model B11/B1A Tape Drives. With compression, the 3590 drive on the AS/400 system
may achieve a sustained data rate of up to 17 MBps with compression or 60 GB per hour for
large files. The actual throughput achieved in a system environment is a function of many
components, such as system processor, disk data rate, data block size, data compressibility,
I/0 attachments, and the system or application software used. Other operating
characteristics are:

* Tape speed: 3.14 meters per second (124 inches per second)

« Search/Rewind speed : 5 meters per second (198 inches per second)
e Full cartridge rewind time : 2 seconds

e Maximum rewind time per cartridge : 60 seconds
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Up to four Model E11s can be installed in a rack, which, therefore, reduces the floor space
required. Each drive has an operator panel with a display and menu control switches for use
by the operator. This model includes an integrated SCSI-3 controller with two ports. The
Magstar 3590 Model E11 Tape Drive can be attached to all AS/400 systems capable of
running OS/400 V4R1 and later software and supporting the following attachments:

* AS/400 Magnetic Media Subsystem Controller (#6501)
* AS/400 Magnetic Media Controller (#6534)
« PCI External Tape Controller (#2729)

Each AS/400 Magnetic Media Subsystem Controller (#6501) has two SCSI ports that support
one tape subsystem per SCSI port. Tape and DASD cannot be attached to the same feature
#6501. Each Magstar 3590 tape drive has two SCSI ports, so each port can be connected to
a different AS/400 system and the 3590 can be shared between two systems. The AS/400
system does not support two or more systems connected to the same SCSI path.

The required software includes:

» Device support of the IBM 3590 Model E11 and E1A Tape Drives, including support for
the ACF in random mode, is provided by OS/400 V4R1 and beyond.

* PTFs are required to attach the 3590 Model E11 or E1A Tape Drive to AS/400
systems. Refer to AS/400 Informational APAR 1111472 for the required PTFs.

Support is also provided under the following products:

— Backup Recovery and Media Services for 0S/400 (BRMS)
— ADSTAR Distributed Storage Manager (ADSM) for AS/400
— IBM EDMSuite OnDemand for AS/400

Each E Model tape drive has two Ultra SCSI ports for attachment to multiple systems or a
single host processor for redundancy. The supported environments include:

« One cartridge magazine is shipped with each Model E11. A cartridge magazine must
be in the E11 for the ACF to be operated. It is suggested that an empty spare
magazine be ordered and kept on hand in case the original magazine is misplaced or
accidentally damaged.

* One SCSI cable feature should be specified for each 3590 drive port attached to an
AS/400 system adapter. Each AS/400 Magnetic Media Subsystem Controller (#6501)
requires one Interposer for AS/400 (feature #9410 on the 3590) for the cables to
connect correctly. The interposer (#9410) is not required for attachment to the #2729
or #6534 AS/400 adapters. The maximum SCSI cable length is 25 meters. For more
information, see the Introduction and Planning Guide, GA32-0329.
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Model Abstract 3590-E1A

The Magstar 3590 Model E1A Tape Drive comes without the ACF and is designed to go into
the Magstar IBM 3494 Tape Library.

IBM 3590 Model B11 and B1A Tape Drives (B Models) can be field upgraded to the new
E Models, providing investment protection.

IBM 3590 Model E11 Tape Drive can be field upgraded to Model E1A.

The new models will write on existing cartridges. Data written on cartridges with current 3590
Tape Drives can be read by the new models.

The 3590 E11/E1A models look identical to the B11/B1A Models. It is really only the inside that is
different (for example, a different tape head, takeup reel, and electronic card packs).

IBM 3995 Optical Library C-Models

3995 Optical Library Models C40, C42, C46, and C48

The IBM 3995 Optical Library C-Models feature high capacity 5.2G or Extended Multifunction
optical drives, known as 8X technology. It is eight times the capacity of the first generation
optical technology.
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The drives use industry standard 5.25-inch optical cartridges, supporting the following optical
technologies:

« Magneto-Optical (MO) rewritable, which allows data on the cartridge

« Permanent Write-Once-Read-Many (WORM), which provides a permanent and
unalterable copy of the data by physically ablating (burning) holes into the recording
layer

e Continuous Composite Worm (CCW), which provides an unalterable copy of data
through a software implementation of WORM, using rewritable media

Rewritable, permanent (ablative) WORM and CCW optical cartridges can be mixed within the
same library.

The 5.2G (8X) optical drives in the C models can read and write to 5.2G (8X) and 2.6G (4X)
optical cartridges and read only 1.3G (2X) and 650M (1X) optical cartridges. The 2.6G (4X)
optical drives in the C models can read and write to 2.6G (4X) and 1.3G (2X) optical
cartridges and read only 650M (1X) optical cartridges.

Each library has an auto changer, which is used to move the optical cartridges between the
optical drives, the cartridge storage cells, and the entry/exit slot located on the top of the
libraries. Certain models feature a dual-gripper cartridge picker on this auto changer for
improved performance. All models have a viewing window through which the auto changer
can be seen.

The following table summarizes the 3995 C-Models supported on the AS/400 system.

#995 Capacity Number of Attachment Number of Auto
Model Drives changer Grippers
G Disks

C40 104 20 1-2 Direct 1

C42 270 52 2 Direct 2

C44 540 104 2or4 Direct 2

C46 811 156 4o0r6 Direct 2

Cc48 1341 258 4o0r6 Direct 2

C20 104 20 1-2 LAN 1

Cc22 270 52 2 LAN 2

C24 540 104 2o0r4 LAN 2

C26 811 156 4o0r6 LAN 2

c28 1341 258 4o0r6 LAN 2

Only two model upgrades are supported. These are for the 3995 Model C24 to Model C26
and for the Model C44 to Model C46.
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The AS/400 direct attach 3995 C-Models (C40, C42, C44, C46, and C48) can attach using
the following features:

e #2621 Removable Media Device Attachment support on OS/400 V3R2 only with a
maximum of four internal drives or less (for example, does not support the optional 6
drive configurations available for the model C46 and the model C48)

* #6534 Magnetic Media Controller (SPD) when using V4R2 or later
e #2729 Magnetic Media Controller (PCI) when using V4R2 or later

See “Magnetic Media Controllers” on page 251 for a description of these controllers.

The following OS/400 software is required to support 3995-C4x 8X optical drives:

« 0S/400 V4R4

* 0S/400 V4R3 with Group PTF SF99089 for 8X Support

e 0S/400 V4R2 with Group PTF SF99088 for 8X Support

* 0S/400 V3R2 with 5755-AS3 #1979 and PRPQ 5799-XBW #3520 with Group PTF
SF99079 for 8X Support

The AS/400 integrated file system provides UNIX-type access to optical files through
commands and APIs. It also provides workstation-to-AS/400 and AS/400-to-AS/400 access
to optical byte-stream files.

The LAN-attached 3995 C-Models (C20, C22, C24, C26, and C28) require either an IBM
Token-Ring LAN or an Ethernet LAN conforming to IEEE 802-3 protocol. Ethernet is available
with an Ethernet 10/100 Mbps adapter. The LAN models include a desktop controller that
provides command processing, auto changer control, and optical drive controls for the library.
An operator keyboard, display, and mouse are also included.

The IBM High Performance Optical File System (HPOFS) is also included in the controller,
which provides additional data protection in the event of power interruptions.

The IBM 5.2G Optical Disk Cartridges can be ordered in packs of 10 or 52 as a feature of the
3995 cartridge and are available in rewritable, worm, and CCW technology. See the
announcement letter dated September 1, 1998 (198-202 in the United States), for details.

With the support of save and restore to optical storage in OS/400 V3R7 and Version 4, the
3995 models can be used to archive and restore libraries and objects. Applications can also
be used to archive and retrieve records and objects to optical storage by using many
applications, including the IBM OnDemand for AS/400 (5769-RD1). This was the Report/Data
Archive and Retrieval System for AS/400 (R/DARS) Licensed Program at earlier releases.
Refer to “IBM Content Manager OnDemand for AS/400 V4R4, 5769-RD1” on page 410 for
further information.
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The maximum number of LAN-attached 3995 Optical Libraries supported on a single LAN is
24. The maximum number of AS/400 direct-attached 3995 Optical Libraries supported on an
AS/400 system depends on the AS/400 model. Refer to “IBM AS/400e server” on page 53 for
these numbers.
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Magnetic Media Controllers

Removable Media Devices

The following table compares tape subsystems that can attach to the AS/400. It indicates
whether the attachment IOP supports Hardware Data Compression (HDC) and whether the
tape subsystem controller supports a compaction algorithm, either Improved Data Recording
Capability (IDRC) or Lempel Ziv 1 (LZ1). These algorithms enable more data to be written to
tape up to the maximum shown.

| Max. Data
Tape 0S/400 H D L Capacity Transfer
Subsystem I0P Version D R z (Com- Rate
(min) C C 1 pressed) (Uncom-
pressed)
Ya-inch
Cartridge Tape
QIC-Mini MFIOP 3.1 X 1.6GB | 300KB/Sec
120MB MFIOP 11 X 200MB 90KB/Sec
525MB MFIOP/#2624 1.3 X 1GB | 200KB/Sec
1.2GB MFIOP/#2624/#6513/# 2.2 X 2GB | 300KB/Sec
*2.5GB #2726/#2740/#2741/#9728 3.0.5 X X 4.5GB | 300KB/Sec
MFIOP/#2624/#6513
*4GB MFIOP/#6513/#2726/ 4.1 X 8GB | 380KB/Sec
#2740/#2741/#9728
*4GB external #2718 4.2 X 8GB | 320KB/Sec
*13GB #2726/#2740/#2741/#9728 3.7 X 32GB | 1.5MB/Sec
MFIOP/#6513
*16GB #2726/#2740/#2741/#9728 4.1 X 32GB | 1.5MB/Sec
MFIOP/#6513
*25GB #2726/#2740/#2741/#9728 4.3 X 50GB | 2.0MB/Sec
MFIOP/#6513
CD-ROM
#6325 / #6425 MFIOP/#2624 4.4 N/A | N/A | N/A 650MB -
Y-inch Reel
2440 #2621 11 X 200MB | 918KB/Sec
3422 #2644 11 X 200MB | 780KB/Sec
3430 #2644 11 X 200MB | 312KB/Sec
9347 #6112 11 X 100MB | 160KB/Sec
9348* #2621/4#6534/#2729 1.2 X 200MB | 781KB/Sec
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| Max. Data
Tape 0S/400 H D L Capacity Transfer
Subsystem I0P Version D R z (Com- Rate
(min) C C 1 pressed) (Uncom-
pressed)
8mm Cartridge
7208-002 #2621 2.2 X X 5GB 245K/Sec
7208-012 #2621/#6534/#2729 2.2 X X 10GB 500K/Sec
7208-222 #2621/#6534/#2729 3.1 X X 14GB 500K/Sec
7208-232 #2621/#6534/#2729 2.2 X X 20GB 500K/Sec
7208-234 #2621/#6534/#2729 2.2 X X 28GB 500K/Sec
*7208-342 #6534/##2729 4.1 X 40GB 3M/Sec
#6390/#1261 MFIOP/#2624/#6513 3.05 X X 14GB 500K/Sec
#6490 #2726/#2740/#2741/ 4.1 X 14GB 500K/Sec
#9728/#6513
Y-inch Cartridge
3490-D31 #2644 1.3 X X 3.6GB 3M/Sec
3490-D32 #2644 1.3 X X 7.2GB 3M/Sec
3490E-D41 #2644 21 X X 14.4GB 3M/Sec
3490E-D42 #2644 21 X X 28.8GB 3M/Sec
*3490E-C10 #2644 211 X X 2.4GB 3M/Sec
*3490E-C11 #6534/#6501/#2644/#2729 211 X X 14.4GB 3M/Sec
*3490E-C22 #6534/#6501/#2644/#2729 211 X X 28.8GB 3M/Sec
3490E-E01/E11 #6501/#6534/#2729 2.3 X 16.8GB 3M/Sec
*3490E-F00 #6501/#6534/#2729 3.1 X 2.4GB 3M/Sec
*3490E-F01/F11 #6501/#6534/#2729 3.1 X 24GB 3M/Sec
*3590-B111 #6501/#6534/#2729 3.1 X 300GB 9M/Sec
*3590-B112 #6501/#6534/#2729 3.2 X 300GB 9M/Sec
3590-E11 #6501/#6534/#2729 4.1 X 600GB 14M/Sec
MagstarMP
Cassette 2.2M/Sec/
*3570-B00/C00 #6501/#6534/#2729 3.1 X 15GB 7M/Sec
Libraries
*9427 #2621/#6534/#2729 3.1 X X 280GB 500K/Sec
*3494 #2621/#6534/#2729 2.3 X X 374788 14M/Sec
*3570-Bxx/Cxx #2621/#6534/#2729 3.1 X 300GB3 9M/Sec
*3575 #2621/#6534/#2729 3.1 X 4.8TB% 2.2M/Sec/
7M/Sec
* Tape models available. The others have been withdrawn from Marketing
1. Models shipped prior to January 29, 1999, and without feature #5790.
2. Models shipped after January 29, 1999, or with feature #5790.
3. Capacity and transfer rates vary depending on the tape drives used.
Features #2729 and #6534 require OS/400 V4R1 or later.

The AS/400 system has common magnetic media controllers for disk, tape units, optical
libraries, and diskettes. The following table indicates what can be attached to each model.
The following pages describe these controllers in more depth.
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Common Magnetic Media Controllers

Feature Function

9406
170

9406
720!

9406
730/740

9406
SB1

#2621 Removable Media Device Attachment SPD
#2624 Storage Device Controller SPD?
#2644 34xx Magnetic Tape Attachment SPD3

xX X

X

X X

x

#6112 Magnetic Storage Device Controller®

#6501 Tape/Disk Device Control SPD

#6502 High Performance Control (2M Cache) SPD

#6512 High Performance Control (4M Cache) SPD

#6513 Internal Tape Device Control SPD

#6530 Disk Unit Control (No Cache) sPD?

#6532 RAID Disk Unit Control Ultra (4M Cache) SPD

#6533 RAID Disk Unit Control Ultra (4M Cache)
Compression SPD

#6534 Magnetic Media Control SPD

#9751 Base MFIOP with RAID Ultra (4M Cache) SPD

#9754 Base MFIOP with RAID Ultra (4M Cache)
Compression SPD

X X X X X X X

x

X X X X X X X

X X

x

#2718 PCI Magnetic Media Controller

#2726 RAID Disk Unit Control Ultra (4M Cache) PCI

#2729 Magnetic Media Control PCI

#2740 RAID Disk Unit Control Ultra (4M Cache) PCI

#2741 RAID Disk Unit Control Ultra (4M Cache)
Compression PCI

#2748 PCI RAID Disk Unit Controller

#9728 Base Disk Unit Control Ultra PCI

X X X X

xX X

X X X X
R R e

x
)N

x
i

#6146 (on #2624) 9331-01X Diskette Controller SPD

Notes on Table

2. #2624 can support internal tape and diskette devices only.

4. Supported in the #5065 Storage/PCIl Expansion Tower only.

3. No longer available, but is supported during migrations to these systems.

None of the above magnetic media controllers are supported on the 9401 Models.

1. Model 720 can only support SPD cards when the Expansion Unit for SPD cards #9331 is installed in the
System Unit Expansion #5064/#9364 or if a System Unit Expansion Tower #5072/#5073 is attached.

SPD IOP workload and bus data traffic may need to be considered for Tape, DASD, and LAN

subsystems.

If you are placing any of the following IOPs in combination on the same SPD bus, follow the
rules provided in the table. Refer to the AS/400 System Builder, SG24-2155, for additional

details.
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Limitations to Combinations of High Workload I0Ps (SPD Type)

Subsystem High Workload I0P Bus Capacity
DASD #6112, #6500 Non streaming
Tape #2621, #2624, #2644 Non streaming
#6112

DASD #2748, #6501, #6530, #6502, #6512, #6532, #6533 | Streaming
Tape #6501, #6513, #6534, #2718 Streaming
Tape IOP with 3590 Tape #6502, #6534 Streaming
Tape #2621 Non streaming
Optical #2621 Non streaming
Optical #6534 Streaming
LAN #2810 Streaming

Limitations on Combinations
¢« Maximum of five high workload IOPs per bus
« Maximum of three nonsectarian high workload IOPs per bus

« In #5044 System Unit Expansion Rack, no DASD controllers allowed on same bus with a 3590 tape
controller

Note:
¢ These guidelines are for all system buses and include the first system bus.
« Exceeding these guidelines will cause performance degradation.

#2621 Removable Media Device Attachment SPD

The Removable Media Device Attachment, #2621, provides for the attachment of one or two
of the following devices, in any combination:

e 2440-A12 “2-inch Reel Tape Unit

e 9348-001 Y-inch Reel Tape Unit - Rack Mount

« 9348-002 Y-inch Reel Tape Unit - Table Top

e 7208-002 2.3G 8mm Cartridge Tape Unit

e 7208-012 5.0G 8mm Cartridge Tape Unit

e 7208-222 7.0G 8mm Cartridge Tape Unit

e 7208-232 5.0G 8mm Cartridge Tape Unit (Single Drive)

The #2621 provides a hardware data compress-decompress function for these devices.
Hardware Data Compression (HDC) can increase the effective media capacity by up to two
times. The #2621 requires one 1/O card slot.
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The #2621 also provides attachment to one of the following devices:

« 3995 Optical Library (direct attach models)

7208-234 Dual 7.0 GB 8mm Cartridge Tape Unit
7208-232 5.0 GB 8mm Cartridge Tape Unit (Dual Drive)
9427 8mm Tape Library

#5032 Removable Media Cluster Box

When the #2621 is used to attach a 3995 Optical Library DataServer, a 7208-232 Dual Drive
or 7208-234 8mm Cartridge Tape Unit, a 9427 8mm Tape Library, or #5032 Removable Media
Cluster Box must be dedicated to it.

Certain tape devices listed above are also supported by the #6534 Magnetic Media
Controller. The #6534 should be selected on new orders. For more information on #6534, see
“#6534 Magnetic Media Controller SCSI SPD” on page 260.

#2624 Storage Device Controller SPD

The #2624 Storage Device Controller supports the ¥%-inch cartridge and 8mm cartridge
internal tape devices, 9331-011, 9331-012, or #6135 external diskette devices, and internal
CD-ROM devices. CD-ROM device support requires V4R4.

As a feature on the 9406 Model 740 and SB1, the #2624 controls up to two media devices
installed in the system unit and one external diskette unit. For 9406 Models 170 and 720, the
MFIOP or base PCI Disk Unit Controller supports the base CD-ROM and one internal tape in
the system unit.

As a feature on a #5072, #5073, or #5044 System Unit Expansion Tower, the #2624 supports
up to three internal tape or CD-ROM devices and one external diskette unit.

The internal tapes that are supported by the #2624 are:

* 1.2G Ya-inch Cartridge Migration Kit #1379
* 2.5G Ys-inch Cartridge Migration Kit #1380
* 2.5G Ys-inch Cartridge #6380

e 7G 8mm Cartridge #6390

+ CD-ROM #6325

The #2624 does not support any other internal media.

The #2624 is not supported on the 9406 Model 170 or Model 720 with no SPD card slots.
Unless the customer requires a #2624 in order to support a diskette drive or CD-ROM, the
#6513 Internal Tape Device Controller should be selected in place of #2624. For more
information on the #6513, see “#6513 Internal Tape Device Controller SPD” on page 258.
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#6501 Tape/Disk Device Controller SPD

The #6501 Tape/Disk Device Controller provides a SCSI interface with a two-byte wide data
path and an instantaneous data rate of 20M/sec.

The #6501 provides attachment for the following tape devices:

e 3490E-C11/C22/C1AI/C2A Y2-inch Cartridge Tape Subsystem with #5040

e 3490E-EO01/E11 Y2-inch Cartridge Tape Subsystem

e 3490E-F00/F01/F11/F1A Y2-inch Cartridge Tape Subsystem

« 3570-B00/B01/B02/B11/B12/B1A Cassette Tape Subsystem

« 3570-C00/C01/C02/C11/C12/C1A Cassette Tape Subsystem

e 3575-L06/L12/L18/L24/L32 Y-inch Cartridge Tape Subsystem

e 3590-B11/B1A Y-inch Cartridge Tape Subsystem

e 3494-L10 %-inch Cartridge Tape Library Control Unit Frame (one 3490E-C1A/C2A with
#5040 or one or two 3490E-F1A)

e 3494-L12 %-inch Cartridge Tape Library Control Unit Frame (one or two 3590-B1A)

* 3494-D10 ¥-inch Cartridge Tape Library Device Frame (one 3490E-C1A/C2A with #5040
or one or two 3490E-F1A)

e 3494-D12 %-inch Cartridge Tape Library Device Frame (one to six 3590-B1A)

e 9337-2xXx, 4xx, 5xx Disk Array Subsystems

e 2105 Enterprise and Versatile Storage Servers

The #6501 requires one I/O card slot and can support up to two tape units per one controller.
The #6501 has two ports, but can support up to four devices in total for the two ports. Tape
units which have library capability have one device for the library and one device for each
tape drive. Therefore, the 3570-B02/C02 (library plus two tape drives equals three devices)
and the 3575 with more than one tape drive have additional limitations when attaching to one
port on the #6501 along with another tape drive on the second port. The #6501 does not
support Hardware Data Compression (HDC). Tape subsystems attached to the #6501
support a compaction algorithm using their own controller.

One #6501 can support two 9337s or 2105s. The maximum number of #6501s that can
attach to support the 9337s or 2105s varies by model. For details, see “IBM AS/400e server”
on page 53, and “Summary of All Earlier AS/400 Models” on page 461, for more information.
One 1/O card slot is required and must be accommodated in the System Unit or System Unit
Expansion (#5072, #5073, or #5044).

The #6501 cannot support a tape unit and a 9337 or 2105 on the same controller. On new
orders, the #6534 Magnetic Media Controller should be ordered for tape attachment.
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#6502/#6522 High Performance Controller (2M Cache) SPD

The #6502 is a SCSI controller and provides unprotected, mirroring, and RAID-5 protection of
internal disk units not supported by the MFIOP. #6502 also has a 2M write cache for better
performance and improved device utilization.

In the 9406 models that support SPD card slots, #6502 provides attachment capabilities for
up to eight disk units in the #5051 or #9051 Storage Expansion Unit, and up to 16 disk units
in the #5052, #5058, or #8052 Storage Expansion Unit, or #5061, #5082, or #5083 Storage
Expansion Tower. These can be either one-byte or two-byte SCSI disk units. It requires one
I/0 card slot in the System Unit, System Unit Expansion Tower, or the Storage Expansion
Towers.

On the 9406 Model 720 with the #9364/#5064 System Unit Expansion, with the #9331
Expansion Unit for SPD Cards, the #6502 can support up to 15 disk units located in the
System Unit Expansion and occupies one card slot.

One #6502 supports a maximum of two RAID-5 DASD arrays with a maximum of ten drives
per array. All drives in an array must be of the same capacity and parity can be spread across
four or eight drives. Drives not supported in a RAID-5 array can also be attached to the same
#6502 in either a mirrored or unprotected environment.

Only the 1.03G, 1.96G, 4.19G, 8.58G, and 17.54G disk units are supported under RAID-5
with #6502.

The #6522 High Performance Controller, which was available on 9402 Models 2xx and 4xx, is
functionally equivalent to #6502 and will be converted to #6502 if upgrading to a 7xx model.
New orders should include the #6532 or #6533 instead of the #6502.

#6512 High Performance Controller (4M Cache) SPD

The #6512 disk controller provides unprotected, mirrored, or RAID-5 protection for internal
disk units and includes a 4M write cache for better performance and improved device
utilization.

The #6512 is supported on the 9406 models which have SPD card slots. The #6512 controls
disk units installed in the #5051, #5052, #5058, #8052, and #9051 Storage Expansion Units
and the #5061, #5082, and #5083 Storage Expansion Towers.

On the 9406 Model 720 with the #9364/#5064 System Unit Expansion and the #9331
Expansion Unit for SPD Cards, the #6512 supports up to 15 disk units within the System Unit
Expansion.

The #6512 supports a maximum of 16 one or two-byte disk units. A minimum of four disk
units of equal capacity are required to implement RAID-5 protection. A maximum of 10 disk
units per RAID-5 array are supported. Parity information can be spread across four or eight
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disk units. Disk units not supported in a RAID-5 array can also be attached to the same
#6512 in either unprotected or a mirrored environment.

Only the 1.03G, 1.96G, 4.19G, 8.58G, and 17.54G disk units are supported under RAID-5
with #6512. #6512 occupies one /O card slot position. On new orders, the #6532 should be
ordered, instead of the #6512.

#6513 Internal Tape Device Controller SPD

This feature provides a two-byte wide SCSI interface for attachment of one or two internal
tape drives in the 9406 Model 730, 740, and SB1 System Unit. On the 9406 Model 720 with
the #9364/#5064 System Unit Expansion and the #9331 Expansion Unit for SPD Cards, the
#6513 supports up to three internal tape drives located in the System Unit Expansion.
Provides support for up to four internal tape drives in the #5072 and #5073 System Unit
Expansion Towers. The #6513 provides attachment for the following internal tape devices:

e #1349 1.2 GB Y-inch Cartridge Tape Unit Kit
e #1350 2.5 GB Ys-inch Cartridge Tape Unit Kit
e #1355 13 GB Y-inch Cartridge Tape Unit Kit
e #1360 7 GB 8mm Cartridge Tape Unit Kit

e #1379 1.2 GB ¥-inch Cartridge Tape Unit Kit
* #1380 2.5 GB ¥-inch Cartridge Tape Unit Kit
* #6380 2.5 GB Y-inch Cartridge Tape Unit

* #6381 2.5 GB Y-inch Cartridge Tape Unit

* #6382 4 GB Y-inch Cartridge Tape Unit

* #6385 13 GB Y-inch Cartridge Tape Unit

e #6390 7 GB 8mm Cartridge Tape Unit

e #6481 2.5 GB Ys-inch Cartridge Tape Unit

e #6482 4 GB Y4-inch Cartridge Tape Unit

e #6485 13 GB Ys-inch Cartridge Tape Unit

» #6386 / #6486 25 GB Ys-inch Cartridge Tape Unit
e #6490 7 GB 8mm Cartridge Tape Unit

The #6513 occupies one I/O card slot position.

#6532 RAID Disk Unit Controller (4M Cache) Ultra SCSI SPD

The #6532 disk controller provides unprotected, mirrored, or RAID-5 protection for internal
disk units. It includes a 4M write cache for better performance and improved device
utilization.

The #6532 will control Ultra, Fast Wide, and Fast Narrow SCSI disk units located in the
#5058 Storage Expansion Unit and #5083 Storage Expansion Tower. The Ultra SCSI disks
will give best performance when attached to a #6532 in these Ultra SCSI Expansion Units or
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Towers. These Ultra SCSI disks are 17.54G Disk Unit #6714, 8.58G Disk Unit #6713, 4.19G
Disk Unit #6907 and 1.96G Disk Unit #6906.

The #6532 also supports disks installed in the Storage Expansion Units #5051 and #5052
and in the Storage Expansion Towers #5081 and #5082. None of these are Ultra SCSI Units
and Towers, and therefore, they do not provide full Ultra SCSI performance.

The #5052 and #5082 are supported for migration to the Model 7xx. For the 7xx models, the
#5058 Storage Expansion Unit and #5083 Storage Expansion Towers, which are both Ultra
SCSiI, are offered. They provide full Ultra SCSI performance when the disks are attached to a
#6532. One #5058 is supported per #5081 or #5083.

On the 9406 Model 720 with the #9364/#5064 System Unit Expansion and #9331 Expansion
Unit for SPD Cards, the #6532 supports up to 15 disk units located in the system unit
expansion and occupies one card slot.

The #6532 controller supports a maximum of 16 one or two-byte disk units. A minimum of
four disk units of equal capacity are required to implement RAID-5 protection. A maximum of
10 disk units per RAID-5 array are supported. Parity information can be spread across four or
eight disks units. A maximum of four RAID-5 arrays are supported on one #6532. Disk units
not supported in a RAID-5 array can also be attached to the same #6532 in either
unprotected or a mirrored environment.

The #6532 requires OS/400 Version 4. #6532 is supported on PowerPC based models with
SPD card slots. It is not supported on Models 170, SB1, and 720 with no SPD card slots.

The #6532 offers improved performance over the #6502, #6512, and #6530, and therefore,
effectively replaces them. The #6532 occupies one /O card slot. It does not offer support for
compression. The #6533 RAID Disk Unit Controller, which supports compression effectively,
supersedes #6532 when systems are ordered with V4R2 or later although V4R3 is required
for compression.

#6533 RAID Disk Unit Controller (4M Cache) Ultra SCSI Compression SPD

The #6533 disk controller is functionally equivalent to the #6532. For a full description, see
the #6532 section above.

The #6533 offers an enhancement over the #6532 in that it supports data compression when
used with OS/400 V4R3 onward.

The #6533 requires OS/400 V4R2 or later. For all new orders with that release or later, the
#6533 will be ordered in place of the #6532.
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#6534 Magnetic Media Controller SCSI SPD

The Magnetic Media Controller SCSI, #6534, provides for attachment of one of the following
devices:

e 3490E-C11/C22/C1AIC2A Y-inch Cartridge Tape Subsystem with #5040

e 3490E-EO01/E11 Y2-inch Cartridge Tape Subsystem

e 3490E-F00/F01/F11/F1A Y2-inch Cartridge Tape Subsystem

e 3494-L10 Y%-inch Cartridge Tape Library Control Unit Frame (one 3490E-C1A/C2A with
#5040 or one or two 3490E-F1A)

e 3494-L12 Y%-inch Cartridge Tape Library Control Unit Frame (one or two 3590-B1A)

e 3494-D10 ¥-inch Cartridge Tape Library Device Frame (one 3490E-C1A/C2A with #5040
or one or two 3490E-F1A)

e 3494-D12 %-inch Cartridge Tape Library Device Frame (one to six 3590-B1A)

« 3570-B00/B01/B02/B11/B12/B1A Cassette Tape Subsystem

« 3570-C00/C01/C02/C11/C12/C1A Cassette Tape Subsystem

e 3575-L06/L12/L18/L24/L32 Y%-inch Cartridge Tape Subsystem

e 3590-B11/B1A Y-inch Cartridge Tape Subsystem

« 3995-C40/C42/C44/C46/C48 Optical Library Dataserver

e 7208-012 5.0G 8mm Cartridge Tape Unit

e 7208-222 7.0G 8mm Cartridge Tape Unit

e 7208-232 Dual 5.0G 8mm Cartridge Tape Unit

e 7208-234 Dual 7.0G 8mm Cartridge Tape Unit

e 7208-342 20.0G 8 mm Cartridge Tape Unit

* 9348-001 %-inch Reel Tape Unit—Rack Mount

* 9348-002 %-inch Reel Tape Unit—Table Top

e 9427-21x 8mm Tape Library

The #6534 offers improved performance over #2621 and #6501 for external tape attachment,
and therefore, effectively replaces them. However, there are some devices such as the #5032
Removable Media Cluster Box, the 2440-A12 ¥-inch Reel Tape Unit, and the 7208-002 2.3G
8mm Cartridge Tape Unit, that are not supported by the #6534. For these devices, the #2621
is still required.

The #6534 does not provide Hardware Data Compression (HDC).

V4R2 or later is required for #6534 to support 3995 Optical Library Dataserver.

#9754 MFIOP with RAID

The #9754 MFIOP with RAID is a SCSI controller that provides unprotected, mirrored, or
RAID-5 protection for internal disk units. It includes a 4M write cache for better performance
and improved device utilization. The #9754 also controls the internal CD-ROM drive, one
internal tape unit and contains three 10A slots for communications, LAN, and twinaxial I/0
adapters.
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The #9754 will control Ultra, Fast Wide, and Fast Narrow SCSI disk units located in the
system unit and the #5055 Storage Expansion Unit (Model 730) or the #5057 (Model 740).
The Ultra SCSI disks give the best performance when attached to the #9751. These Ultra
SCSI disks are 17.54 GB Disk Unit #6714, 8.58 GB Disk Unit #6713, 4.19 GB Disk Unit
#6907, 1.96 GB Disk Unit #6906, and their base disk equivalents.

The #9754 also controls disks that are not Ultra SCSI. However, in that case, the disks do not
perform at Ultra SCSI speeds.

The #9754 MFIOP with RAID supports a maximum of 20 one or two-byte disk units. A
minimum of four disk units of equal capacity are required to implement RAID-5 protection. A
maximum of 10 disk units per RAID-5 array are supported. Parity information can be spread
across four or eight disk units. A maximum of four RAID-5 arrays are supported on one
#9754. Disk units not supported in a RAID-5 array can also be attached to the #9754 in either
an unprotected or a mirrored environment.

The #9754 supports data compression when combined with OS/400 V4R3. The #9754 itself
requires V4R2 of OS/400. The CCIN number for this feature is 6754.

#2718 PCI Magnetic Media Controller

The #2718 provides SCSI External attach capability exclusively for the 7207 Model 122 4 GB
External QIC Tape Drive.

This feature requires 0S/400 V4R2 or later.

#2726 PCIl RAID Disk Unit Controller Ultra SCSI

The #2726 PCI RAID Disk Unit Controller provides unprotected, mirrored, or RAID-5
protection for internal disk units. It includes a 4M write cache for better performance and
improved device utilization. #2726 also supports one CD-ROM drive and one internal tape
unit when placed in the system unit. When placed in the #5064/#9364 System Unit
Expansion, the #2726 can support up to three internal tape units.

The #2726 controls Ultra, Fast Wide, and Fast Narrow SCSI disk units located in the System
Unit and the #5064/#9364 System Unit Expansion with Expansion Unit for PCI cards #9329.
The Ultra SCSI disks provide the best performance when attached to the #2726. These Ultra
SCSI disks are 17.54 GB Disk Unit #6824, 8.58G Disk Unit #6813, 4.19G Disk Unit #6807,
1.96GB Disk Unit# 6806, and their base disk equivalents and the #1334 (17.54G), #1333
(8.58GB), #1337 (4.19GB), and #1336 (1.96GB) Disk Unit Migration Kits. These are all
supported in the System Unit and #5064/#9364 System Unit Expansion. The #2726 also
controls migrated disks that are not Ultra SCSI. In that case, the disks do not perform at Ultra
SCSI speeds.
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The #2726 PCI RAID Disk Unit Controller supports a maximum of 15 one or two-byte disk
units. A minimum of four disk units of equal capacity are required to implement RAID-5
protection. A maximum of 10 disk units per RAID-5 array are supported. Parity information
can be spread across four or eight disk units. A maximum of three RAID-5 arrays are
supported on one #2726. Disk units not supported in a RAID-5 array can be attached to the
#2726 in either unprotected or a mirrored environment.

Concurrent maintenance of disks attached to the #2726 is only supported if the disks are part
of a RAID array or are mirrored.

The supported internal tape drives include:

e 1.2G Ys-inch Cartridge Tape Unit Kit, #1349
e 2.5G Ys-inch Cartridge Tape Unit Kit, #1350
* 13G Ya-inch Cartridge Tape Unit Kit, #1355
e 7G 8mm Cartridge Tape Unit Kit, #1360

* 2.5G Ys-inch Cartridge Tape Unit, #6481

* 4G Ys-inch Cartridge Tape Unit, #6482

* 13G Ys-inch Cartridge Tape Unit, #6485

e 16 G Y-inch Cartridge Tape Unit

e 25G Ya-inch Cartridge Tape Unit, #6486

e 7G 8mm Cartridge Tape Unit, #6490

The #2726 requires OS/400 V4R1 or later. It occupies one High Speed PCI card slot. It is
supported on the 9406 Model 720 only. A maximum of one #2726, #2740, #2741, or #9728
can be installed in the system unit and one #2726 or #2741 in the #5064/#9364 System Unit
Expansion with #9329 Expansion Unit for PCI cards. If RAID is to be implemented or more
than five disk units are required in the system unit, #2726 should be ordered in place of
#9728 Base PCI Disk Unit Controller.

The #2726 does not offer support for compression. The #2741 PCI Raid Disk Unit Controller
supports compression when used with V4R3 and it effectively, supersedes #2726 when

systems are ordered with V4R2 or later. If only a maximum of 10 disks are required and there
is no requirement for compression, the #2740 can be ordered as an alternative to the #2741.

#2729 PCIl Magnetic Media Controller SCSI PCI

The #2729 PCI Magnetic Media Controller SCSI provides for attachment of one of the
following devices:

e 3490E-C11/C22/C1A/C2A Y2-inch Cartridge Tape Subsystem with #5040

e 3490E-E01/E11 Y-inch Cartridge Tape Subsystem

e 3490E-F00/F01/F11/F1A Y-inch Cartridge Tape Subsystem

e 3494-L10 Y%-inch Cartridge Tape Library Control Unit Frame (one 3490E-C1A/C2A with
#5040 or one or two 3490E-F1A)
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e 3494-L12 %-inch Cartridge Tape Library Control Unit Frame (one or two 3590-B1A)

* 3494-D10 ¥-inch Cartridge Tape Library Device Frame (one 3490E-C1A/C2A with #5040
or one or two 3490E-F1A)

* 3494-D12 %-inch Cartridge Tape Library Device Frame (one to six 3590-B1A)

« 3570-B00/B01/B02/B11/B12/B1A Cassette Tape Subsystem

» 3570-C00/C01/C02/C11/C12/C1A Cassette Tape Subsystem

e 3575-L06/L12/L18/L24/L32 Y2-inch Cartridge Tape Subsystem

e 3590-B11/B1A/E11/E1A Y-inch Cartridge Tape Subsystem

e 3995-C40/C42/C44/C46/C48 Optical Library Dataserver

e 7208-012 5.0G 8mm Cartridge Tape Unit

e 7208-222 7.0G 8mm Cartridge Tape Unit

e 7208-232 Dual 5.0G 8mm Cartridge Tape Unit

e 7208-234 Dual 7.0G 8mm Cartridge Tape Unit

e 7208-342 20.0G 8mm Cartridge Tape Unit

¢ 9348-001 %-inch Reel Tape Unit—Rack Mount

* 9348-002 %-inch Reel Tape Unit—Table Top

e 9427-21x 8mm Tape Library

The #2729 does not provide Hardware Data Compression (HDC).

The #2729 occupies one High-Speed PCI card slot. It requires OS/400 V4R1 or later. It is
supported on the 9406 Models 170 and 720, and the #5065 Storage/PCIl Expansion
Tower/#5066 1.8 I/O Tower. A maximum of one #2729 can be installed in the system unit and
two #2729s in the #5064/#9364 System Unit Expansion with #9329/#9330 Expansion Unit for
PCI cards. Up to three #2729s can be installed in #5065 Storage/PCl Expansion Tower.

The #2809/#2824 PCI Feature Controller or the base PCI LAN/WAN Workstation IOP in the
#5065 Storage/PCI Expansion Tower/#5066 1.8 1/O Tower is a prerequisite for the #2729.

0S/400 V4R2 or later is required for #2729 to support the 3995 Optical Library Dataserver.

#2740 PCI| RAID Disk Unit Controller

The #2740 is functionally equivalent to the #2726 PCI RAID Disk Unit Controller. However,
the #2740 can only be located in the System Unit. It cannot be located in the System Unit
Expansion #5064/#9364. The #2740 is supported on the 9406 Models 170 and 720 only.
#2740 supports a maximum of 10 one- or two-byte disk units. A maximum of two RAID-5
arrays are supported on one #2740. A maximum of one #2740, #2726, #2741, or #9728 can
be installed in the system unit. The #2740 does not offer support for compression. However, if
only a maximum of 10 disks are required and there is no requirement for compression, then
the #2740 should be ordered.

Concurrent maintenance of disks attached to the #2740 is only supported if the disks are
mirrored or part of a RAID array. Otherwise, the #2740 offers the same support as the# 2726.

263



Refer to “#2726 PCI RAID Disk Unit Controller Ultra SCSI” on page 261 for more information.
The #2740 requires 0S/400 V4R2 or later.

#2741 PCI RAID Disk Unit Compression Controller

The #2741 is functionally equivalent to the #2726 PCI RAID Disk Unit Controller. See “#2726
PCI RAID Disk Unit Controller Ultra SCSI” on page 261 for a full description of #2726. The
#2741 supports a maximum of 15 disk units but offers an enhancement over the #2726 in that
it supports data compression when used with OS/400 V4R3. The #2741 requires V4R2 or
later of OS/400. For all new orders with V4R2 or later, #2741 will be ordered in place of the
#2726.

Concurrent maintenance of disks attached to the #2741 is only supported if the disks are
mirrored or part of a RAID array.

The #2741 is supported on the 9406 Model 170 and 720 only. A maximum of one #2741,
#2726, #2740, or #9728 can be installed in the system unit and one #2741 or #2726 in the
#5064/#9364 System Unit Expansion with #9329 Expansion Unit for PCI cards. If only a
maximum of 10 disks is required and there is no requirement for compression, the #2740 can
be ordered instead of #2741.

#2748 PCI RAID Disk Unit Compression Controller

The #2748 is an Ultra2 SCSI disk and tape controller with a 26 MB write-cache that provides
RAID-5 protection for internal disk units. In addition to RAID, the #2748 also offers DASD
compression capabilities. The #2748 IOA is shipped with compression disabled. Compression is
enabled by moving a jumper on the IOA. The #2748 supports Extended Adaptive Cache with
restriction that compression must not be active on the same #2748 subsystem.

The #2748 is designed to control Ultra2, Ultra, and Fast Wide SCSI disk units. It supports up
to 15 disk units (10 if installed on a model 170), one CD-ROM, and one internal tape unit. In
addition to RAID-5 and compression, #2748 is also designed to work as a high performance
controller for disks protected by system mirroring or disks with no protection. In the RAID-5
configuration, disk unit protection is provided at a lower cost than mirroring. This feature
supports Concurrent DASD Add/Maintenance. Note the following additional points:

e The #2748 is a replacement for #2741.

e The #2748 requires a V4R4 or later operating system.
« High Speed PCI Card slots required: One.

e This feature is CE install only.

#9728 Base PCI Disk Unit Controller Ultra SCSI

The #9728 Base PCI Disk Unit Controller is the base controller for the system unit. It is an
Ultra SCSI controller, which provides mirroring or unprotected support for up to five disks
(four on the Model 170) located in the system unit. The #9728 does not include any write
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cache and it does not support RAID. As well as five disks, it also supports the internal
CD-ROM drive and one internal tape unit.

The #9728 controls Ultra, Fast Wide, and Fast Narrow SCSI disk units located in the system
unit. The Ultra SCSI disks provide the best performance when attached to the #9728. These
Ultra SCSI disks are 17.54G Disk Unit #6824, 8.58G Disk Unit #6813, 4.19G Disk Unit #6807,
1.96G Disk Unit #6806, and their base disk equivalents and the #1334 (17.54G), #1333
(8.58G), #1337 (4.19G) and #1336 (1.96G) Disk Unit Migration Kits. The #9728 also controls
migrated disks that are not Ultra SCSI. In that case, the disks do not perform at Ultra SCSI
speeds.

The Base PCI Disk Unit Controller supports a maximum of five one- or two-byte disk units. It
requires OS/400 V4R1 or later, and occupies one High Speed PCI card slot. It is supported
on the 9406 Models 170 and 720 only. It is represented in the rack configuration list as CCIN
2728. A maximum of one #2726, #2740, #2741, or #9728 can be installed in the system unit.
If RAID is to be implemented or more than five disk units are required in the System Unit,
#2726, #2740, or #2741 PCI RAID Disk Unit Controller should be ordered in place of #9728.

The #9728 does not offer support for compression. If compression is required, #2741 should
be ordered in its place. The #2741 is only supported on the Models 170 and 720.

#9740 Base PCI RAID Disk Unit Controller

The #9740 is an Ultra SCSI disk and tape controller with a 4 MB write-cache that provides
RAID-5 protection for internal disk units. The #9740 is designed to control Ultra, Fast Wide,
and Fast Narrow SCSI disk and tape units that are installed in the base system unit and the
System Expansion Unit #7102. In addition to providing RAID-5 protection for disks, the #9740
is also designed to work as a high-performance controller for disks protected by system
mirroring or disks with no protection. In the RAID-5 configuration, disk unit protection is
provided at less cost than mirroring, and with greater performance than system checksums.

The #9740 controller supports a maximum of 10 drives. A minimum of four drives of the same
capacity are needed for a valid RAID 5 configuration. A maximum of two arrays are allowed
with a maximum of 10 drive allowed per array. All drives in an array must be of the same
capacity.

The #9740 also supports one CD-ROM and one internal tape unit. This feature supports
Concurrent DASD Add/Maintenance, but does not support compression. If compression is
desired, the #2748 PCI RAID Disk Unit Controller may be substituted (without credit) for the
#9740 Base controller.

The #9740 is only available on the #2407, #2408, and #2409 Dedicated Domino Server
Processors. A RAID controller does not need to be added on these processors when five or
more DASD files are ordered. Note the following additional points:
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« High Speed PCI card slots required : One.
¢ Maximum : One. Requires V4RA4.

Migration Features
The following are also supported on the 7xx models as migration features:
e #2644 34xx Magnetic Tape Attachment Adapter

— Supported on Model 720 with SPD card slots, 730, and 740
— Supports parallel-attached 34xx Tape devices

#6112 Magnetic Storage Device Controller SPD

— Supported on Model 720 with SPD card slots, 730 and 740
— Supports 9331 Diskette Unit Models 001 and 002 and 9347 Tape Unit

#6500 Direct Access Storage Device Controller SPD

— Supported on Model 720 with SPD card slots, 730, and 740
— Supports 9337 Disk Array Subsystem Models Oxx and 1xx

#6530 Disk Unit Controller (No Cache) SPD

— Supported on Model 720 with SPD card slots, 730, and 740
» #9751 MFIOP with RAID SPD
— Supported on Model 730 and 740
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Peripherals

The AS/400 system supports a family of displays and emulation adapters that are known as
the 5250. The supported data stream is, therefore, known as a 5250 data stream. Throughput
considerations are discussed here.

5250 Express Data Stream

The #2720, #2722, #2746 and #6180 twinax workstation adapter cards have three major
features that can increase throughput:

« 2X Mode — 2 Mbps versus 1 Mbps throughput of the #6050 workstation controller.

« Optimized Mode — The block transfer of data is improved to almost double the
throughput to or from the attached device.

« Dual Mode — Means that two ports are polled simultaneously on the #2722, #2746
and #6180 workstation controllers. On older controllers (such as the #6050 work
station controller), only one port out of eight is active at any given time.

The enhancement produces nearly four times the throughput when all of the attached devices
on a port support 5250 Express Data Stream. All of the IBM devices from the original 5251 up
through the 3489 support the Express Data Stream.

Refer to Informational APAR 1111804 for additional details regarding workstation considerations
when attached devices or cabling do not support 5250 Express Data Stream. Additional
information on 5250 Express Data Stream is available on the Web at:

htt p: // waw net wor ki ng. i bm cond 525/

The IBM 7299 twinax-to-fiber multiplexer fully supports all the new functions of the #2720,
#2722, #2746, and #6180 workstation controllers.
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IBM Network Station Series 1000

The IBM Network Station is a compact desktop network computer that offers low-cost
network computing. It does this by taking advantage of leading-edge application technologies
like corporate intranets, the Internet, and Java while benefiting from the simplicity and cost
effectiveness of non-programmable terminals.

The small logic unit (1.8lbs/0.8Kg) is supplied with base memory (expandable to 64MB), 1MB
of video memory (expandable to 2MB), mouse, standard 102-character PC keyboard, power
unit and cable, and monitor support for VGA/SVGA monitors (which are orderable
separately). The keyboard shipped with the Network Station includes the euro currency
symbol.
IBM Network Stations are best suited for such situations which include:

* Users need multi-system sign-ons

« Green-screen applications exist but there is a requirement for intranet capability

» Back office clerical applications

» Areas using secure data which is best held centrally on a server rather than on
individual PCs

* Green screens and old PCs are being replaced where terminal emulation is the prime
use

IBM Network Stations comply with the U.S. EPA "Energy Star" program for energy efficient
office technology.
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The cabling requirements depend on the model: Token-Ring or Ethernet. For Token-Ring, a
Telephone Twisted Pair (TTP) cable with an RJ45 8-position connector is required. The cable
type is generally describe as STP, UTP, or TTP RJ45 Category 3 (4 MB) or Category 4 (16
Mb) depending on the ring speed.

For Ethernet, a TTP cable with an RJ45 8-position connector is required, being an industry
standard 10baseT cable. The cable type is generally described as Unshielded Twisted Pair
(UTP) Category 3.

All models of the IBM Network Station use an operating system program kernel, which is
downloaded from the AS/400 over a TCP/IP LAN. The kernel and other Network Station
programs are loaded using the IBM Network Station manager residing on the AS/400 system.
The Network Station operates without disk storage. When powered on, it performs initial
diagnostics and then contacts the AS/400 requesting the Network Station Manager to
download the kernel. The OS/400 software requirement is V3R2 or V3R7 or higher with the
appropriate IBM Network Station Manager software (see “IBM Network Station Manager,
Version 2 Release 1, 5648-C07 & 5648-C08” on page 361). This provides simultaneous
window access to AS/400, RS/6000, and S/390 applications, as well as Windows applications
(using third-party multiuser Windows NT software) from a PC server. It also encompasses
multiple server access with browser access to applications and services from the Internet,
intranet, and extranets.

Series Machine Model Connection Base Processor
Type Memory (PowerPC)
1000 8362 A22 Token-Ring 32 200 MHz
1000 8362 A23 Token-Ring 64 200 MHz
1000 8362 A52 Ethernet 32 200 MHz
1000 8362 A53 Ethernet 64 200 Mhz

The Series 1000 models are also designed to use eSuite, a comprehensive set of tools and
applications written in Java, with a desktop environment called eSuite WorkPlace and a set of
Web development tools called eSuite DevPack. eSuite WorkPlace provides a comprehensive
set of applets, including calendar, mail, address book, word processor, spreadsheet, and
presentation graphics. eSuite Workplace was withdrawn from marketing on September 9,
1999. Further information on eSuite can be found on the Web at:

http://ww esuite.lotus. com

For further information on network stations, see the Web site at: http://ww i bm coni nc
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IBM NetVista Thin Clients
Connect. Compute. Communicate.

IBM NetVsta™ makes it easy. These exciting, innovative products are easy to connect, with
advanced network, wireless and Internet technologies. Easy to compute and live with,
featuring a range of solutions and designs that complement and enhance your environment.
Simpler to manage, with industry standard manageability and leading security for trusted
communications.

The NetVista name unifies two key elements of optimized computing. NetVista is network
optimized, for intra-, extra- or Internet use, helping users get their work done faster, better,
and with greater ease and security. Plus, NetVista opens new vistas to users by helping them
realize their visions and goals through technology. NetVista harnesses the power of the
network to deliver focused, secure information, optimized for the user.

NetVista is built upon IBM's Edge of Network (EoN) initiative, which is designed to help you
take advantage of e-business solutions and to simplify your hectic lifestyle with
complementary tools that are easy to use.

All models of the IBM NetVista Thin Clients use an operating system program kernel, which is
downloaded from the boot server over a TCP/IP LAN. The kernel and other thin client
programs are loaded using the IBM Network Station Manager residing on the boot server.
The thin client operates without disk storage. When powered on, it performs initial
diagnostics and then contacts the boot server requesting the Network Station Manager to
download the kernel. The boot server must be running one of the following operating
systems: 0S/400 (V4R2, VAR3, or V4R4), Windows NT 4.0 TSE, or AIX (4.3 or 4.2.1). The
appropriate level of IBM Network Station Manager software (see “IBM Network Station
Manager, Version 2 Release 1, 5648-C07 & 5648-C08” on page 361) is required on the boot
server.

See the following sections for a description of the available models.

For further information on NetVista, see the Web site at:
http://waw pc. i bm conmi ww net vi st a/ i ndex. ht m
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IBM NetVista N2200 Thin Client

The NetVista N2200 Thin Client addresses customer environments where space,
ease-of-use, reliability, and cost are serious concerns. The NetVista N2200 connects and
boots via a LAN attachment to an AIX®, 0S/400®, and Windows NT® server. It can run
applications from those servers or from a S/390® that is network-connected to a boot server.
The NetVista N2200 allows access to Windows™ applications plus concurrent access to
multiple terminal sessions. The user can also run small Java™ applications and take
advantage of the emerging class of applications that utilize a thin Java GUI to transform
existing character-based applications into easy-to-use graphical ones. Both direct attachment
of USB devices and attachment via a cable adapter for devices that require serial or parallel
ports are supported. The NetVista N2200 is an excellent solution for applications such as:

« Front counter applications (such as POS systems linked to back-office and production
applications)
« Walk-up or kiosk environments (such as warehouses or lobbies)

The Series 2200 can easily replace aging or under-used PCs or outdated terminals. Consider
it your low-cost, secure access to:

e E-mail

¢ Internet

» Stored information

« 5250/3270 applications

TheBM NetVista Zero-Footprint Option is available that allows any NetVista N2200 Thin
Client to be attached to the back of an IBM T55 or F56 Flat Panel Display to reduct the
amount of desktop "real estate" needed.

271


http://www.pc.ibm.com/ww/netvista/index.html  

The following are required to use the NetVista N2200:

e 0S/400 (V4R2, V4R3, or V4R4), Windows NT 4.0 TSE, or AlX (4.3 or 4.2.1) boot server
* Network Station Manager V2R1

The NetVista N2200 is a low priced, full-featured thin client which provides:

« Small form factor within today's NetVista family
e 233MHz Cyrix MMX™ Enhanced Processor
« Keyboard and mouse
« Complete package when combined with Network Station Manager for V2R1 software
« Management tools
e Terminal emulators
e Browser
e Java Virtual Machine
» 16-bit audio and jacks for headphones/speakers and microphone
* 10/100 Mbps Ethernet or 4/16 Mbps token-ring network attachment
« Memory expansion up to 288 MB
e Two Universal Serial Bus (USB) ports
« One dedicated to keyboard/mouse combination
« One available to support a standard parallel or serial device with a third-party cable
converter
e Optional CompactFlash memory (24 MB up to 64 MB)
* VGA, SVGA, and XGA video support at up to 1024 x 768 with 16-bit color
¢ Low power usage
» Three-year warranty
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IBM NetVista N2800 Thin Client

The combination of NetVista N2800 Thin Client hardware and Network Station Manager
V2R1 software gives you the versatility of a single, powerful, thin client desktop with access
to a full range of applications in diverse environments such as Java™, Internet, and
Server-based. The NetVista N2800 provides outstanding performance across
network-oriented business computing tasks whether the user is:

* Using Windows™ applications through the network
» Gathering web-based information
» Accessing database information across a variety of servers

The NetVista N2800 offres flexible expansion through multiple I/O attachment options and
memory capacity. It also provides high quality audio and color video support for robust
multimedia applications and online training programs. Support for centralized configuration
and task management provides for fast application deployment and outstanding reliability for

« Data

» Processing
e Storage

* Backup

There is also an enhanced ICA client that provides improved Windows application
performance and audio and security features

The following are required to use the NetVista N2800:

e 0S/400 (V4R2, V4R3, or V4R4), Windows NT 4.0 TSE, or AlX (4.3 or 4.2.1) boot server
* Network Station Manager V2R1
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The NetVista N2800 Thin Client comes with system unit, keyboard, mouse, and installation
publications. The unit and peripherals are stealth black. You can order either a 4 MB/16 MB
Token-Ring model or a 10/100 Ethernet model. The system integrates:

e 266 MHz Intel Pentium™ MMX™ Processor
« 512 KB Integrated Cache
» System support for up to 256 MB memory
« Advanced video graphics
e Accelerated drawing support
* 4 MB of video memory for high resolution and greater than 256 colors
« Video resolution up to 1600 x 1200 at 85 Hz refresh rate are supported. Applications
that require high resolution should be verified with your IBM or Business Partner
technical marketing representative.
* 16-bit business-level audio
« Built-in speaker with good quality monophonic audio
« Stereo headphone or speaker connect
* Mono microphone connector
e Other Standard System 1/0O
e One parallel port
« Two serial ports
« System functional expansion (located inside the system)
« Two slots for additional Half-High PCI Adapters
< One slot with a connector supporting an optional removable CompactFlash card
(operates like an ATA hard file)
e Three-year warranty
» Software
< Navigator 4.5 with:
* Two-way e-mail
* News Reader
e .AU and .WAV audio
« Live Connect
* PDF viewer and Real Audio/Video
* Enhanced ICA support
< Boot from flash, remote flash boot storage management
« Enhanced GUI desktop
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IBM InfoWindow Il Displays

The InfoWindow Models 1l 3486, 3487, 3488, and 3489 provide a GUI (graphical user
interface)-like capability. They also incorporate a variable split screen, calculator, expansion
cartridge to enable future IBM product enhancements or unique customer requirements to be
added to the display, and both a mouse port and printer port as standard.

The Infowindow lls have screen front characteristics, which meet the VDT section of the ISO
Standard 9241 Part 3. They also meet the Swedish requirement of MPR-2 for low emissions,
and the US EPA “Energy Star” Program for energy efficient office technology.

The 3486 and 3487 are integrated in design with a 122-key or enhanced keyboard, a lift, tilt,
and swivel stand, and a monitor, with a choice of green, amber-gold, or color screens. They
support up to two host display sessions, operator selectable horizontal or vertical split
screen, and additional support for additional printers.

The 3488 and 3489 are modular in design with a 122-key or enhanced keyboard and Modular
Logic Unit, which supports the attachment of most IBM monitors. They support up to four host
display sessions, have a 6,000 keystroke record, play, pause facility, a 262,000 color palette,
extended foreground and background colors and support a lightpen.

The G54 and G74 color monitor models limit emissions below MPR-II guidelines and are
capable of ENERGY STAR and NUTEK power management using DPMS, monitor Plug and
Play using DDC, and ISO 9241-3 image quality.

The 3489 supports the Image/Fax-View and print facility and one PC/TV attachment, which
allows end users to control audio and motion video using a cable, antenna, or external video
source in a sizeable pop-up window. The 348n displays connect to the AS/400 using twinaxial
attachment.
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The Infowindow Il 3153 is a family of displays that has an ASCII attachment to the AS/400
and also to the RS/6000, a PC or the ES/9000 using a 3174 controller. The 3153 emulates a
variety of the most widely used ASCII displays. It has two RS232 ports and a parallel printer
port. There are different models of the 3153 offering green, amber, or white monitors. The
3153 meets recognized international standards and guidelines on ergonomics, emissions,
safety, and power consumption.

IBM 7299 Entry Hub

The IBM 7299-2EN Entry Hub is a low-cost traditional 1Mbps active UTP hub that can be
upgraded to 2Mbps. It connects traditional 5250-type devices to the AS/400, System/3x, and
5x94 Remote Controller. This enables devices to take advantage of the cost savings of
twisted-pair cabling over twinax, as well as the ability to use it for voice and other data
connections.

The 7299-2EN connects two twinaxial workstation controller ports to up to fourteen 5250-type
devices. Each device is connected directly to the hub using star topology and a patch panel,
removing the need for daisy chaining twinaxial devices. Advanced noise suppression and
impedance matching ensure 5250 device performance and reliability.

The IBM 7299 Entry Hub can be upgraded to 2 Mbps, which makes it a versatile solution for
connecting any twinax device to any twinax host.

Model 2EN has two host LEDs per host port and 14 device LEDs. One LED and the device
LEDs indicate host and device port activity useful in debugging connection problems. The
other host port LED, inactive until the 2 Mbps Upgrade Kit is installed, indicates when
attached devices are running at the faster 2 Mbps data rate. It is also useful in debugging
network problems.

The 7299 Entry Hub supports shielded or unshielded RJ-45 at 1Mbps or shielded RJ-45
when the 2Mbps Upgrade kit is installed. The valid cable lengths are shown in the table
below.

Connection UTP Cat 3 at 1Mbps UTP Cat 5 at 1Mbps UTP Cat 5 at 2Mbps 1
Host to 7299 2000-ft/610m 2000-ft/610m 1000-ft/305m
7299 to Device 1800-ft/548m 2200-ft/671m 1500-ft/457m

1 Requires installation of 2Mbps Upgrade Kit in the 7299-2EN

The 7299 supports the 5250 Express Data Stream providing speed improvements of up to
four times. There are PTFs for V3R7 (or higher). The 5250 Express Data Stream also
requires an IBM 5250 Express ISA, PCI, or PC adapter card in a supported PC. The 7299
supports dual mode operation when attached to the AS/400 workstation controllers 2722 or
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6180. Dual mode operation means that a port between 0 and 3 and a port between 4 and 7
are being poled at the same time on these eight port workstation controllers.

IBM 7299 Express Multiplexer

The IBM 7299-8MX Express Multiplexer allows the connection of up to 56 5250-type devices
to AS/400 systems using low-cost Category 5 or FTP cabling. The Express Multiplexer
enables all 5250-type devices to realize up to a 200% increased throughput when attached to
any of the faster PCI twinax workstation controllers. 5250 Express Adapters and twinax
Network Stations can realize nearly 400% additional increased throughput for a total of nearly
800% greater throughput (as compared to other fiber multiplexers like the IBM 6299 Host
Port Multiplexer).

This enables devices to take advantage of the cost savings of twisted-pair cabling over
twinax, as well as the ability to use it for voice and other data connections.

The 7299 Express multiplexer connects up to 8 host ports over fiber optic cabling. The IBM
7299 Express Multiplexer is a time domain multiplexer. It can send data from two different
twinax WSCs over the same set of fiber optic cabling. You can mix input from twinax WSCs
from different AS/400, System/36, or 5394/5494 Remote Controller hosts over the same fiber.
This isn't possible with many other twinax multiplexer products.

The IBM 7299 Express Multiplexer fully supports the 5494 Remote Controller by sending all
56 devices over one pair of fiber cables.

Each device can be connected directly to the multiplexer using star topology and a patch
panel, removing the need for daisy chaining twinaxial devices. Hubs may also be connected
to the multiplexer which are then connected to the devices.

The 7299 Express Multiplexer supports connectivity options of shielded or unshielded twisted
pair, optical fiber, and a high-speed DB25 cable. The various distance limitations are
described below.

Connection UTP Cat 3 at UTP Cat 5 at UTP Cat 5 at Optical Fibre High-Speed
1Mbps 1Mbps 2Mbps DB25 Cable
Host to Mux 2000-ft/610m 2000-ft/610m 1500-ft/457m 90-ft/27.3m
Mux to Mux 6600-ft/2012m
Mux to Device 1800-ft/548m 2200-ft/671m 1650-ft/503m
Mux to Hub 1000-ft/305m 1200-ft/365m 900-ft/274m 900-ft/270m

The 7299 supports the 5250 Express Data Stream providing speed improvements of up to
four times.The 5250 Express Data Stream also requires an IBM 5250 Express ISA, PCI, or
PC adapter card in a supported PC. The 7299 supports dual mode operation when attached
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to the AS/400 workstation controllers 2722 or 6180. Dual mode operation means that a port
between 0 and 3 and a port between 4 and 7 are being poled at the same time on these eight
port workstation controllers.

IBM 5250 Express Network Kit

Using the V4R2 enhancement of TCP/IP over twinax cabling, it is possible to have non-LAN
PCs access the World Wide Web, share printers, and files, and to use workgroup applications
such as Lotus Notes using Express 5250 Adapters.

It is intended for customers with PCs attached to twinax workstation controllers, sites with
large investments in twinax cabling, or twinax to NTP hubs, or sites with nonprogrammable
workstations intending to migrate to PCs. One of the benefits of running TCP/IP over twinax
is that it supports cable distances of up to 5,000 feet of twinax without any kind of repeater, or
4,200 feet using one active 7299 Express Hub. This is longer than many LAN types that
require additional hubs to attain this distance.

The prerequisites to running TCP/IP over twinax are any model of AS/400 running OS/400
V4R2 or later, all 5250 Express ISA, PCI, or PC adapter cards, or certain specific Enhanced
5250 Display Station Adapters (Part Numbers 92G5364 or 884H0240), and a PC with a card
slot running Microsoft Windows 95 (with the latest updates) or Windows NT Version 4.0 or
later.

The adapters can be attached to the AS/400 using twinax, Unshielded Twisted Pair (UTP),
Foiled Twisted Pair (FTP), or the IBM Cabling System (ICS). The twinax workstation
controllers on the AS/400 that support TCP/IP are the #2720, #2722, #6180, and #9280.
There are two 5250 TCP/IP transport drivers (which allow TCP/IP to use twinax cabling) now
included with the 5250 Express Adapters: one for Microsoft Windows 95 and one for
Windows NT. The transport drivers are also available to download from the Web at:

htt p: // waw net wor ki ng. i bm cond 525/ 525hone. ht m

The 5250 Express Network Kit includes everything needed to enable TCP/IP applications for
five PCs:

» Five 5250 Express ISA adapters with the 5250 TCP/IP Transport Drivers
» Five DB15 to UTP RJ45 Baluns

* One Twinax-to-UTP Baluns

* One 7299 Express 400 Model 2EX

Six 10-foot UTP patch cables are included with the kit. Additional UTP cables may be
required depending on the size of the customer site.

The 7299 2EX has a distance limitation of Legacy 1 Mbps transmission speed (where
nonprogrammable workstations are included on a port) host to 7299 is 610m (2,000 feet),
while 7299 to device is 671m (2,200 feet).
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IBM 7852 Model 400 Modem

The 7852 Model 400 is an externally attached data/fax modem capable of full duplex
transmission speeds of up to 33.6 Kbps. It operates in either synchronous or asynchronous
mode and supports electronic mode switching using V.25bis AT commands. Connections can
be made on Public Switched Telephone Networks (PSTNs) and point-to-point two-wire leased
telephone type circuits. Other features include enhanced V.34 standards, callback security,
remote configuration, and automatic rate negotiation between modems. The modem is
factory set for AS/400 Electronic Customer Support communications, with custom application
settings available through the use of dip switches.

ITU V.42 error correction and V.42bis data compression provide 100% error-free data
transmission. It offers interactive automatic dialing, as well as command mode option
configuration. You can store up to 10 command line or telephone numbers of up to 60
characters each in the non-volatile memory. The modem pulse or tone dials and recognizes
dial tones and busy signals for reliable call-progress detection. The modem can detect AT&T
calling card tones. It is FCC-Registered for connection to telephone networks without any
Data Access Arrangements (DAAS).

It offers Callback Security to protect networks from unauthorized use, and to help manage
phone line costs. By using the modem's phone number and password directory, a host site
can, upon receipt of a call, call back to a remote site at a predetermined number. Remote
configuration provides support for users at remote sites, saving the time and trouble of site
visits and preventing misinterpretation of configuration instructions.

The 7852-400 includes dial back-up with automatic lease line restore, adaptive protocol
enhancing used in typical UNIX batch file transfers, and support for the AS/400 and System
3X environment.

The 7852-400 meets the ITU V.17 standard for sending and receiving faxes. When linked to a
compatible fax machine or modem, it can transmit faxes at 14.4 Kbps. It also meets ITU
Group 3 Designation for 9.6 Kbps and Group 2 for 4.8 Kbps. It is downward compatible with
modems to speeds as low as 300 bps, making it compatible with virtually any fax machine in
the world.

Support for this modem varies depending upon approved standards and other
country-specific telecommunications regulations. For further information, contact your local
IBM representative.

IBM AS/400 Printers

IBM AS/400 printers are designed, built, tested, and supported as an integrated component
of the AS/400 system. Printer options are scalable from desktop to production, impact to
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laser, 375 characters per second to 1002 impressions per minute. The printer section is
divided into three general areas:

« Workgroup Printers
» Departmental and Production Printers
 Industrial Printers

IBM AS/400 Workgroup Printers

IBM Infoprint and IBM Network Printers are a family of high-performance laser printers
designed for AS/400 and network printing environments. These printers include the Network
12, Network 17, Infoprint 20, Infoprint 32, and the Infoprint 40 advanced network printers. As
a group, they provide 600 dots-per-inch (dpi) quality, multiple concurrent connections,
support for multiple print datastreams (IPDS, Postscript, PCL), and a wide range of paper
handling options. In addition, the Infoprint Color 8 provides high-fidelity, full-color printing for
both AS/400 and workgroup applications.

To create an Intelligent Printer Data Stream (IPDS) printer on the AS/400 system, you must
(after specifying the device type as IPDS) specify AFP(*YES) in the printer device
description. Any printer defined as Type (*IPDS) and AFP (*YES) needs the Print Services
Facility (PSF) of 0S/400. Twinax connected IPDS printers may be defined as AFP (*NO) and
therefore would not require PSF. Regardless of connection type, AFP (*NO) means that there
will be no AFP resource management for fonts, images or overlays.

The PSF feature of OS/400 that is required is based on the speed of the fastest printer
measured in Impressions per Minute (IPM) or pages per minute (ppm).

Machine Description Print Speed Maximum Monthly
Type (maximum) Usage (pages)
4308 Infoprint Color 8 8 ppm 35,000
4312 Network Printer 12 12 ppm 35,000
4317 Network Printer 17 17 ppm 65,000
4320 InfoPrint 20 20 ppm 75,000
4332 InfoPrint 32 32 ppm 150,000
4340 Infoprint 40 40 ppm 200,000

Key features shared by these IBM InfoPrint and Network Printers include:

« Connections to three systems, with automatic switching and automatic print data
stream sensing, enable maximum productivity by handling AS/400, network, and client
print applications concurrently.

— AS/400 and LAN connectivity, including Token-Ring, EtherNet, twinax, and parallel.
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Integrated Network Interface Card (NIC) eliminates the need for a separate network
attachment box.

e Complete integrated IPDS printer featuring:

True IPDS controller (in contrast to an IPDS protocol convertor) for system-managed
printing with page-level error recovery

Edge-to-edge printing

Full range of AFP fonts — AS/400-resident and printer-resident, raster, and outline
formats

Same printing and printer management function over TCP/IP network connection as
with direct-attached (Twinax) connection

« IPDS connection over TCP/IP provides the same level of application and print
management support as twinax-connected AS/400 printers.

« Crisp, high-quality 600 dpi output using TruRes image enhancement technology.

« TonerMiser technology that can reduce toner use by 50% and save supply costs.

IBM Infoprint Color 8

The IBM Infoprint 8 is a high fidelity, high-performance full-color network printer. Designed for
reliability and speed, it features a straight single-path through four consecutive color printing
stations. This design also expands the range of media (tranparencies, card stock, labels) that
can be used. the IBM Infoprint Color 8 is integrated as a PCL printer on the AS/400 system,
enabling AS/400 line-of-business applications. Features include:

» Superb 600 by 600 dpi print quality in color or monochrome at up to eight pages per
minute

* Industry-standard color-matching support

» Ready for the e-output environment, with remote printer management and printer
access via the Internet

« Easily network integrated with Ethernet, Token-Ring, and serial/parallel attachments.

IBM Network Printer 12

The IBM Network Printer 12 is a low-cost, monochrome, high-performance, network laser
entry-level printer designed for small and medium workgroups. It delivers the following
features:

e Superb 600 by 600 dpi print quality with TrueRes image enhancement

« HP PCL 5e standard, with optional IPDS and true Adobe Postscript Level 3

« Toner saving technology to reduce toner usage and expense

* Network interface cards standardized across the entire IBM network printer line
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IBM Network Printer 17

The IBM Network Printer 17 is a 17-pages per minute (ppm) printer designed for small to
medium workgroups. It delivers the following features:

e Superb 600 by 600 dpi print quality with TrueRes image enhancement

« HP PCL 5e standard, with optional IPDS and true Adobe Postscript Level 3

e Toner Saving technology to reduce toner usage and expense

* Network interface cards standardized across the entire IBM network printer line
* Duplex as a standard feature

« Optional secure mailbox feature for the Network Printer 17
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IBM InfoPrint 20 Printer

IBM InfoPrint 20 is a high performance network laser printer for AS/400 and network
applications. It provides large-format printing and high-capacity paper input/output at a low
cost. Ideal for medium-to-large workgroups, the Infoprint 20 provides standard support for
Postscript 3 and PCL, 5e, speeds up to 20 pages-per-minute, and monthly volumes to 75,000
impressions.

The InfoPrint 20 is a full-function IPDS printer that gives the AS/400 complete print
management capabilities with full error recovery to the page level. When the InfoPrint 20 is
placed in a TCP/IP network, its true IBM IPDS delivers the same level of application function
and print management as direct-attach AS/400 printers.

It delivers the following features:

e 13-inch by 20-inch support for full-bleed printing on 11-inch by 17-inch paper

* 650-sheet dual-tray input standard, with maximum input capacity of 3,150 sheets

» TonerMiser to reduce supply costs

« Edge to edge printing

* Network interface cards standardized across the entire IBM network printer line, including
Fast EtherNet 10/100 Base Tx
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IBM InfoPrint 32 Printer

High-speed, large volume, network printing solution for mission critical applications where
document delivery, control, and printing management are essential. The InfoPrint 32 is a
high-function AS/400 printer that delivers printing speeds up to 32 ppm and monthly volumes
of 150,000 impressions. The crisp 600 by 600 dpi output with edge smoothing rivals 1200 dpi
quality while a 300 dpi mode provides the highest performance on complex jobs. The
InfoPrint 32 fully supports network environments with simultaneous server and workstation
connections and complete print datastream support (IPDS, Adobe PostScript, PCL 5e).
Additional specifications include:

« True Adobe Postscript 3 and PCL 5e datastream support are standard, and AFP/IPDS
and SCS datastream support are available.

e Maximum input capacity of 3,550 sheets, plus 100 envelopes
< An optional finisher feature provides offset jogging, stapling, and collating

« RePro increases productivity by sending a job over the network and printing multiple
copies

« Full application and print management functionality of AS/400-integrated AFP/IPDS
» Fast EtherNet 10/100 Base Tx
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IBM InfoPrint 40 Printer

High-speed, large volume, network printing solution for mission critical applications where
document delivery, control, and printing management are essential. The newest member of
the IBM InfoPrint family of AS/400 printers, the InfoPrint 40 delivers printing speeds up to 40
pages per minute with monthly volumes up to 200,000 impressions. Output is printed at 600
by 600 dpi with edge smoothing, plus a high quality image mode that approaches 1200 dpi.

Additional specifications include:

e True Adobe Postscript Level 3 and PCL 5e datastream support are standard, and
AFP/IPDS and SCS datastream support are available

< Optional large input feeder that increases total input capacity to 3550 sheets from 6
input sources

< Optional 100 envelope feeder

« Optional high-capacity finisher that provides 2000-sheet stacking to three bins, and
program control for job offset jogging and stapling functions

« Prints on multiple paper sizes, including 11-inch by 17-inch or A3 for large format
documents

e One year, on-site warranty with world-class IBM service

IBM AS/400 Departmental and Production Printers

In the same manner that the AS/400 system scales up in performance, IBM AS/400 printers
provide a wide range of choices at departmental and production printing speeds (generally 60
pages per minute and up). These include both cutsheet and continuous form options,

currently topping out at 1002 impressions per minute (with the IBM Infoprint 4000). All of the
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departmental and production printers feature the Advanced Function Common Control Unit
(AFCCU), a high-performance controller using the same processor technology as the AS/400
system. Printers in this class include the IBM Infoprint 60, IBM Infoprint 62, IBM Infoprint
3000, and IBM Infoprint 4000 printer systems.

IBM InfoPrint 60 and 3160 Advanced Function Printers

The InfoPrint 60 Advanced Function Printer and 3160 Advanced Function Printer provides
duplex production printing at up to 60 impressions per minute. The InfoPrint 60 (3160 Model
2) provides 600 dpi resolution. The 3160 provides a 240 dpi resolution. These printers are
designed for high-speed printing in host, host distributed, and LAN printing environments.
AS/400 attachment is supported by SNA, TCP/IP Token-Ring, or Ethernet.

The key features include:

« Monthly duty cycle of 750,000 pages

e Driven by IBM's Advanced Function Common Control Unit (AFCCU), which provides
high-speed processing of complex documents and comprehensive connectivity

« Paper handling capabilities include up to 5,000 pages from four input bins, up to 3,500
pages in output stackers

« Optional high-capacity finisher provides for finishing operations such as stapling,
insertion, and z-fold, all under AS/400 program control
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« Paper sizes include letter, legal, ledger, A3, A4, B4, and B5 (up to 11 inches by 17
inches)

< IPDS integration with AS/400 delivers "industrial strength” print management with full
page-level error recovery over SNA and TCP/IP connections

e Support for PCL (InfoPrint 60)

IBM InfoPrint 60 Advanced Function Finisher

Optional InfoPrint 60 Finisher is fully integrated into the InfoPrint 60 printer and fully
supported by the AS/400 system. The finisher provides the capability to completely finish
jobs, including stapling, z-folding, inserting, and booklet operations, all in production mode.

IBM InfoPrint 62 Continuous Forms Printer

The IBM InfoPrint 62 is a high-performance production printer with the versatility to print
special forms and labels. It offers high-volume, cost-effective, continuous-forms printing while
providing exceptional reliability and excellent print quality on a wide range of media types,
sizes, and weights. Driven by IBM's Advanced Function Common Control Unit (AFCCU),
which provides high-speed processing of complex documents, complete AFP/IPDS function,
and comprehensive connectivity. Attachment to the AS/400 system by Token-Ring or
Ethernet. The features include:

* Speeds up to 62 ppm

» Designed for both general purpose and special forms printing
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 Full-function AFP printer handles complex AFP applications with electronic forms,
image, fonts, barcode, graphics, and multi-up printing

« Straight paper path and unique flash fusing technology for printing on wide variety of
paper types and sizes, including difficult-to-print forms

« Unique cutting design eliminates paper waste

IBM InfoPrint 3000 Advanced Function Printing System

IBM InfoPrint 3000 is a high-speed, high-resolution, continuous-form production printing
system designed and integrated for high-volume AS/400 printing. The IBM InfoPrint 3000
Advanced Function Printing System is an intermediate production printing family that fits
between AS/400 midrange printers (InfoPrint 60 and InfoPrint 62) and the AS/400 high-end
production printing systems (InfoPrint 4000). The IBM InfoPrint 3000 printers deliver print
speeds from 112 to 344 impressions per minute with the ability to perform two-up printing (8.5
by 11 inch pages) using the new 17-inch print-head technology. Monthly print volumes can go
up to 4.4 million impressions.

This new printing system not only prints at high speeds, but also prints high quality. Print
fidelity is at 480 dpi or 600 dpi, and the print resolution is switchable. Existing AS/400
applications developed at 240 dpi or 300 dpi are automatically enhanced to either 480 dpi or
600 dpi.

The IBM InfoPrint 3000 is directly attached to the AS/400 (using EtherNet or Token-Ring) and
is fully supported by Print Services Facility/400, the full-function print management
subsystem of OS/400. Full application enablement includes AS/400 printer file function, DDS,
AFP Utilities, Advanced Print Utility (APU), Page Printer Formatting Aid (PPFA/400), AFP
Toolbox, and many other IBM and third-party document composition products.

With high-volume applications such as reports, statements, documents, and direct mail,
continuous-forms printing ensures high reliability. They also ensure the attachment of a wide
variety of pre- and post-processing devices (paper roll input, cutters, inserters, and so on) for
a smooth end-to-end process. This is an intelligent process that starts with blank paper and
can end up a complete package ready for mailing.

Additional features include:

« Simplex and duplex configurations. Duplex configurations (two InfoPrint 3000 printers
in tandem) can also be run in dual simplex mode when required.

« RISC-based Advanced Function Controller provides comprehensive print and
document functionality, as well as high performance for even the most complex jobs.

« Smallest footprint (up to 25% smaller) in its class.
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IBM InfoPrint 4000 Advanced Function Printing Systems
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InfoPrint 4000 is the family that follows the 3900 for high-speed, continuous-form production
printing. Speeds range up to 1002 impressions (8.5 inches by 11 inches) per minute. Models
include simplex, wide, and duplex with resolutions of 240, 480, and 600 dpi.

InfoPrint architecture provides higher resolutions and support for PostScript data streams to
meet far more wide-ranging organizational document requirements, including replacement of
applications that traditionally went to offset printing. The InfoPrint 4000 attaches to the
AS/400 system over a Token-Ring or Ethernet network.

The key features include:

e Maximum usage of up to 17.4 million impressions per month

« Driven by IBM's Advanced Function Common Control Unit (AFCCU), which provides
high-speed processing of complex documents, full IPDS function, and comprehensive
connectivity

« Wide models provide 17-inch wide platen for two-up printing of 8.5-inch by 11-inch
output

« Designed for production print environments with appropriate intelligent preprocessing
(such as, roll paper input) and postprocessing (for example, cutters, and collators)
equipment
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« Optional pinless drive replaces traditional tractor-fed paper

« Optional InfoPrint Hi-lite Color post processor enables variable data in color, up to
three colors per page

IBM InfoPrint 4000 Hi-Lite Color Printing System and IBM InfoPrint 4005
Hi-Lite Color Printer

InfoPrint 4000 offers high-speed, high-quality color post-processor to complement IBM 3900
and IBM InfoPrint 4000 production printing systems. Highlight variable or constant
information, up to three colors anywhere on the page at speeds from 150 to 480 impressions
per minute. It also offers integrated print management with Print Services Facility/400
(PSF/400) and direct color support with DDS and other AS/400 document application
enablers (see printing software).

The IBM InfoPrint Hi-Lite Color Printer communicates with the IBM host printer using IBM's
exclusive Advanced Function Post-Processing Interface. This ensures accurate color printing
in the precise location specified. In addition, the Advanced Function Presentation (AFP)
software, together with the lead printer's Advanced Function Common Control Unit (AFCCU),
enables rapid error recovery and ensures data integrity through the entire printing process.

The model available is HC1. The specifications include:

« Both fixed and variable data can be printed in color (up to three highlight colors per
page)
« Speeds up to 480 two-up impressions per minute

« Application selection of color with printer file DDS, Advanced Print Utility, AS/400 page
and form definitions, AFP Toolbox, and third-party products
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IBM InfoColor 70 Full-Color Digital Printer
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The IBM 3170 Full-Color Digital Printer is a 70 impressions-per minute, high-quality color
printer that provides an on-demand alternative to offset printing. It is designed for any
organization that prints color brochures, personalized mailings, documentation, reports,
directories, books, and newsletters now as an efficient way to print short runs and customize
the text, images, and customer data on each document. Designed as a standalone printing
system, which accepts variable data from the AS/400 to customize each document.
The highlights of the IBM 3170 Full-Color Digital Printer include:

« Monthly duty cycle of 700,000 impressions

< 600 dpi, with variable gray levels per dot, per color Color sensing technology ensures
color match prior to production runs

« PowerPC-based controller ensures print quality, ease of operations, and performance

e True Adobe PostScript Level 2

IBM AS/400 Industrial Printers

Central to today’s supply chain environments, IBM AS/400 industrial printers are designed for
harsh environments and multi-part form applications. The printer technology is either dot
matrix or line matrix. Intelligent Printer Data Stream (IPDS) is supported throughout, both for
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complete print management and graphics function (for example, bar codes). This category
includes the IBM 4230, IBM 4232, IBM 4247, and IBM 6400 printer families

IBM 4230 Impact Matrix Printer

The 4230 range of printers provides heavy-duty, impact matrix printing. The six models of
4230, the 101, 1S2, 4S3, 111, 102, and 413 can all be twinaxial attached to an AS/400 system
using the twinax workstation controller. The Model 4S3 and 413 also offer serial and parallel
attach.

All 4230s have an LCD display providing prompts and menu selections in a choice of eight
languages. They also have forms handling modules for continuous forms and document
insertion. One of these forms modules is supplied with the initial order, as selected by the
customer. The others are available as options.

Models 101 and 1S2 have 32K memory as standard and support the IBM 4214 data stream
SCS (SNA Character String). Models 111 and 102 have 128K memory as standard and
support the IBM Intelligent Printer Data Stream (IPDS). Memory on the 111 and 102 can be
increased to 512K as an option. Models 4S3 and 413 have 128K memory as standard. Model
4S3 supports the SCS data stream, while Model 413 supports IPDS. The following table
shows each model's print speeds.
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Mode
Model
Fast Draft DP DP Text NLQ
101, 111 375 cps 300 cps 150 cps 75 cps
1S2, 102 480 cps 400 cps 200 cps 100 cps
4S3, 413 600 cps 400 cps 200 cps 100 cps
IBM 4232 Impact Dot Matrix Printer
L1 L1
L \

The 4232 is a heavy-duty, unattended impact dot matrix printer, capable of printing 600
characters per second (cps). It is designed for workstation printing or shared printer
applications using an ASCII datastream.

The 4232 Model 302 can be used for printing data processing, office and business
documents, as well as barcode labels and multipart forms.

The 4232 has an LCD display that provides prompts and menu selections in a choice of eight
languages. It also has forms handling modules for continuous forms and document insertion.
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IBM 4247 MultiForm Matrix Printer
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The 4247 range of printers are desktop model impact printers. They are capable of printing
up to 700 cps in its fastest data processing (DP) mode. They include two continuous paper
paths and a standard manual cut-sheet input.

The 4727 can be used as a directly attached workstation printer, as a system printer, remote
or distributed, or for departmental printing. Supported applications include word processing
and spreadsheets, business graphics such as pie charts, barcode printing, line drawing from
CAD/CAM applications, and special forms for checks, labels, and mailers.

The 4247 models have a duty cycle of up to 20 million characters-per-month and print
qualities include DP, DP Text, and NLQ (Near Letter Quality).

« Attachment to the AS/400 system can be Twinax, Serial/Parallel, Ethernet, and
Token-Ring. Coax and attachment to LAN using ASCII interface are also available.

« IPDS support for the full range of electronic printing capabilities (barcode, electronic
forms, image, graphics, and variable fonts), as well as full printing error recovery
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IBM 6400 Line Matrix Printers

The dependable IBM 6400 line matrix printer family is designed for heavy-duty, continuous
use in both system and network environments. Extensive datastream support (SCS, IPDS,
ASCII, Code V, IGP) ensures application compatibility. Speeds range from a low-cost 500
line-per-minute pedestal model to models supporting print speeds up to 1,500 lines per
minute (1125 Ipm in data processing mode and 600 Ipm in near-letter-quality mode). The
new, integrated EtherNet IPDS enables the IBM 6400 to be placed in an IP network yet retain
all the application function and print management control of a direct-attached AS/400 printer.

The 6400 family of line matrix printers provide heavy-duty, continuous-form impact line
printing with low total cost of operation. A variety of emulations, options, and speeds address
just about any print requirements. IPDS is available (as well as IGP and Code V) to support
graphical print applications (for example, barcoding or image).

There are five models of the 6400 family, which are shown in the following table.

Model Speed (Lines per Minute) Package
6400-005 500 Cabinet
6400-05P 500 Pedestal
6400-010 1,000 Cabinet
6400-10P 1,000 Pedestal
6400-015 1,500 Cabinet
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Connection options include direct attachment to AS/400 using twinax or serial/parallel
cabling, ASCII LAN attachment using the Network Print Server (NPS) feature or integrated
EtherNet feature, or IPDS LAN attachment using the 7913 LAN attachment.

This family of printers also offers standard data stream support for IBM Proprinter Il XL,
Epson FX 1050, Printronix P-series, Printronix P-series XQ Variant, and Printronix Serial
Matrix emulations.

An optional feature for Intelligent Printer Data Stream (IPDS) support enables fully graphical
applications with electronic forms, barcodes, graphics, scalable fonts, and optical character
recognition. Optional features are also available for Code V and IGP emulations.

Web access to operator panel enables remote control of network-connected 6400 models.
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Operating System/400, 5769-SS1

The AS/400 operating system, OS/400, is conceived as a single entity. This means that
facilities such as relational database, communications and networking capabilities, on-line
help, and much more, are fully integrated into the operating system and the machine. The
user communicates with all components of OS/400 using a single command language
Control Language (CL).

0OS/400 provides tools to handle two different computing environments: systems and servers.
The AS/400 continues to provide integrated functions based on the traditional commercial
computing environment. The AS/400 client/server dimension, combining an open system
environment with the AS/400's price/performance and integration of system solutions to
extend a complete product package for the server environment.

The computing industry is moving rapidly towards a network-centric world made up of global
networks. Version 4 of the AS/400 software contains many significant enhancements to the
AS/400 capability in this area. The newest release, V4R4, builds on this to make the AS/400
system a key player in this vibrant and vital area. These enhancements to the AS/400
capabilities as a network-centric system are described in this section and the following
sections, which contain descriptions of licensed programs.

For the AS/400e servers, which include Models 170, 720, 730, 740, 600, 620, 640, 650, S10,
S20, S30, S40, SB1, and the Dedicated Server for Domino, with Version 4, the system price
includes OS/400 at no additional charge. OS/400 user charges have been eliminated.

Version 4 of OS/400 runs on all previously announced AS/400 models with PowerPC
processors. These are the 9401 Model 150; the 9402 Models 400, 40S, 436 and packages
based on the 400 and 40S; and the 9406 Models 170, 500, 510, 530, 50S, 53S, 600, 620,
640, 650, S10, S20, S30, S40, SB1, and the Dedicated Server for Domino. Version 4 of
0S/400 does not run on earlier models of AS/400 based on IMPI processors. These include
the Bxx, Cxx, Dxx, Exx, Fxx, 100, 135, 140, 2xx, and 3xx Models.

0OS/400 Version 4 is delivered only on CD-ROM to speed loading and to reduce the risk of
media errors. Softcopy manuals are also delivered by CD-ROM.

0S/400 Version 4 Change of Terms and Conditions

Beginning with V4R1, 0S/400 is included in the AS/400 Model 170, 6xx, 7xx, and Sxx
systems price and licensed under the International Program License Agreement (IPLA).
0OS/400 Version 4 is software keyed to the designated serial number of the machine where it
is initially installed. OS400 Version 4 is licensed to operate on only that serial number
machine and may not be moved from one machine to another except in an emergency
backup situation.
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Four documents, Proof of Entitlement (POE), License Information Document (LID),
International Program License Agreement (IPLA), and Software License Key Sheet are
provided with the OS/400 software as proof of a valid license. In the event that the
designated machine is transferred (or sold), OS/400 must transfer with it. You must notify the
other party of the program's terms and provide the POE, LID, IPLA, and Software License
Key Sheet documents for OS/400 to the purchaser. IBM licenses the other party when that
party accepts the program's license terms by initial use of the program. Your OS/400 license
is then terminated.

When ordering upgrades to software licensed under the IPLA, such as OS/400, a copy of the
POE should be provided to your IBM representative or IBM Business Partner to validate the
license to the software.

To operate on the designated serial number machine, OS/400 Version 4 requires a unique
0S/400 license authorization code supplied by IBM. The OS/400 License Authorization Code
is preloaded by IBM on new AS/400 system purchases. In the case of a hardware upgrade to
a Version 4 system or a software-only upgrade to OS/400 Version 4, the OS/400 License
Authorization Code provided by IBM must be entered at the time of installation. 0S/400
Version 4 will operate for 70 days without the License Authorization Code. During those 70
days, the system generates daily warning messages requesting that the customer obtain an
0S/400 License Authorization Code from IBM. After 70 days, users are not permitted to sign
on to the system. A valid OS/400 License Authorization Code is required to reset the 70-day
period. For software-only OS/400 Version 4 orders, the OS/400 License Authorization Code
is ordered from IBM. Contact your IBM representative or IBM Business Partner for ordering
information.

Software Subscription

With the announcement of Software Subscription the way in which customers pay for
upgrading to new versions or releases of AS/400 software has changed. Customers must
purchase Software Subscription when they move to Version 4 to upgrade to new versions or
releases. Software Subscription is available at a monthly charge (billed quarterly) or with
prepayment options for between one and five years.

The price of Software Subscription is the same no matter what software has been licensed to
a system. Most AS/400 stacked software is covered by Software Subscription. Customers
who do not take out Software Subscription when they install Version 4 must either re-license
the software or pay the Currency Access Fee of Software Subscription in order to upgrade to
a new version or release.

For further information on Software Subscription, contact your IBM Sales Representative or
refer to the appropriate announcement letter. You can also refer to:
http://iws.as400. i bm coni sftsol /subscription. ht m
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A current list of program products covered by Software Subscription is found at:
http://iws.as400. i bm comnisftsol /subscription2. ht m

Keyed Stamped Media Distribution

Beginning with V4R4, 13 products and 15 product features are available on AS/400 Keyed
Stamped Media and shipped with OS/400. This provides on-demand delivery of these
products and features and allows a 70-day evaluation period for any of the provided products
or features. To use the software distributed on the keyed stamped media after the 70-day
evaluation period, a Software License Key must be ordered. Contact your IBM representative
or IBM Business Partner for ordering information.

New Software License Keys are required when the Version, Release, or Modifications Level
of the software changes. If the software is transferred to a different system, a new software
key is also required. Some software is keyed, based on the processor group. A new software
key must be obtained when the processor group changes. When ordering Software License
Keys for the AS/400e server 7xx models, the Processor Feature Code that is used is
displayed in the QPRCFEAT system value or in the system rack configuration.

If a Keyed Stamped Media product or feature is to be upgraded, the current Software License
Key Sheet for the product must be provided to your IBM representative or IBM Business
Partner as proof of license. The products shipped on the Keyed Stamped Media are:

5769-SS1 0S/400
Option 17 Print Services Facility Fax Support
Option 18 Media and Storage Extensions
Option 36 Print Services Facility 1-20 IPM printer support
Option 37 Print Services Facility 1-45 IPM printer support
Option 38 Print Services Facility any speed printer support

5769-AF1 Advanced Function Printing Utilities for AS/400

5769-BR1 Backup and Recovery Media Services (BRMS) for AS/400
Option 1 Network
Option 2 Advanced

5769-CB1 ILE COBOL for AS/400

5769-CM1 Communications Utilities for AS/400
5769-CX2 ILE C for AS/400

5769-JS1 Job Scheduler for AS/400
5769-PT1 Performance Tools for AS/400

Option 1 Manager
Option 2 Agent
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5769-PW1 Application Development ToolSet for AS/400
Option 2 Application Development Manager
Option 3 Application Dictionary Services

5769-RD1 EDMSuite OnDemand for AS/400
Option 1 Spooled File Archive
Option 2 Object Archive
Option 3 Record Archive
Option 4 Anystore

5769-RG1 ILE RPG for AS/400
5769-QU1 Query for AS/400
5769-ST1 DB2 Query Manager and SQL Development Kit

V4R4 Enhancements

AS/400 Logical Partitioning

Logical partitioning lets you run multiple independent OS/400 instances or partitions (each
with its own processors, memory, and disks) in an N-way symmetric multiprocessing
AS/400e, Model 6xx, Sxx, and 7xx. You can now address multiple system requirements in a
single machine to achieve server consolidation, business unit consolidation, mixed
production and test environments, and integrated clusters.

Each partition's system values can be set independently. Partitions have different system
names and may have a different primary or secondary national language, or be operated
using different time zones. This flexibility is ideal for banks and other multinational companies
that want to centralize operations in a single location, yet retain the national characteristics of
each system. Logical partitioning is also ideal for companies that want to run mixed
interactive and server workloads in a single AS/400 system. Logical partitioning allows the
interactive performance of an AS/400 system to be flexibly allocated between partitions.

All VAR4 systems have a primary partition with all resources initially allocated to it. Creating
and managing secondary partitions is performed from the primary partition. Movement of
processors, memory, and interactive performance between partitions can be achieved with
only an IPL of the affected partitions. Movement of IOP resources can be achieved without
IPL.

Logical partitions operate independently. Communication between partitions is achieved with
standard LAN/WAN facilities. OptiConnect software can be installed for high-performance
communications between partitions without the need for additional OptiConnect hardware.

0S/400 is licensed once for the entire system by its normal processor group, regardless of
the number of partitions. License management across partitions is not supported. OS/400
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V4R4 must be installed on each partition. Previous releases are not supported on a logical
partition.

The Web site htt p: // wawv as400. i bm cond | par is available for installation support and technical
guidance. Early adopters of logical partitioning on the AS/400 system should rely on this Web
site for information regarding the installation and management of LPAR on the AS/400
system.

AS/400 Client Access Express for Windows

AS/400 Client Access Express for Windows is shipped with OS/400 V4R4 and Operations
Navigator. This client can be installed on PCs and work with AS/400 resources. The Express
client performs these functions:

* Runs on PCs installed with Microsoft Windows 95, Windows 98, or Windows NT 4.0
workstation or server operating systems

e Provides TCP/IP connectivity

» Uses secured sockets layer (SSL) for client functions to improve

e TCP/IP network security

» Uses AS/400 NetServer for PC file serving and network print support

* Includes Operations Console for both local and remote system console access

« Contains 32-bit client/server application enablers for the AS/400, such as OLE DB
data provider, ODBC driver, Remote Command, and data queues

 Includes all functions of Operations Navigator for working with AS/400 resources and
administering and operating AS/400 systems, plus new graphical interfaces for
working with these AS/400 functions:

— SQL performance monitor, SQL scripts, SQL indexes, stored procedures,
user-defined functions, and user-defined types (database enhancements)

— Virtual private networks (VPN) and application and network security (TCP/IP
enhancements)

— New Management Central system group functions for object packaging and
distribution, remote operations, PTF, inventory, and job scheduler

— Drag-and-drop file system files

— Server jobs

— Application administration of third-party plug-ins

— Java and Visual Basic third-party plug-in enablement

When you acquire an AS/400 Client Access Family for Windows license, the above functions
and PC5250 display, printer emulation, and data transfer, are also available.

303


http://www.as400.ibm.com/lpar

For

additional information on the above functions and those only available with AS/400 Client

Access Family for Windows, refer to “IBM AS/400 Client Access Family for Windows V4R3,
5769-XW1" on page 379.

Ma

nagement Central

A suite of system management functions known as Management Central has been integrated
into Operations Navigator. These functions include:
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Collection Services

This tool for collecting and managing performance data replaces the traditional
performance monitor function with a low-overhead, automated, and on-going data
collector. Data is captured with reduced system impact. Processing occurs only if and
when needed. Additionally, Collection Services lets you control what data is collected and
how that data is managed.

Each type of data supported by collection services can be controlled individually without
data loss or affecting the collection of other data.

A compatible performance monitor database is created based on the data in the
management collection object. However, you can defer the creation of the database until
a later time.

Collecting performance sample data is enhanced by:

— Reducing the impact of collecting performance data, especially on large systems
Allowing flexibility in the data collected

Simplifying the management of performance data

— Promoting automated, continuous data collection

Object Packaging

The object packaging and distribution graphical interface provides an easy way to send
objects from any file system to one or more AS/400 systems in a network. You can also
restore objects, take snapshots of the objects, version packages of objects, and post
execution of commands. All of these functions can be performed on a group or network of
AS/400s and be scheduled to occur at a time most convenient for your staff.

PTF Management for a Distributed Environment

If managing PTFs among several AS/400 systems is too complicated, the new PTF
management wizards are for you. The easy-to-use wizards walk you through comparing
the PTF levels of multiple AS/400 systems to a model system that has a proven set of
PTFs already installed. You then distribute and install any missing PTFs on the remote
AS/400 systems by simply identifying the system or group of systems to be updated. You
can run AS/400 commands as part of completing PTF installations or as part of normal
day-to-day operations.
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« Inventory for Multiple Systems

With the new graphical interface, you can schedule regular inventory collections of
hardware, software, and PTF information for a group or network of AS/400 systems. From
the data collected, you can search for a specific piece of information, export the
information to a PC application for analysis, or just compare information in multiple
systems.

Operations Console

Operations Navigator can now be enabled from the Operations Console. These
enhancements include:

« Centralizing all your system management functions through a single ASYNC
connection to the AS/400 system using the AS/400 console and remote AS/400
Control Panel capabilities and Operations Navigator on one PC.

« Writing Windows 95 and Windows NT applications to perform AS/400 Control Panel
functions with a published AS/400 Control Panel sockets API.

 Dial-up local controlling system (LCS) for Operations Console allows you to remotely
connect an LCS through your ECS modem. It is activated from the system control
panel by an onsite operator. There is no support for Remote Control Panel with this
feature.

Integration with Windows NT Server

The Integrated Netfinity Server for AS/400 includes an Intel 333 MHz Pentium Il processor
and support for up to 1 GB of memory. The faster processor and larger memory size help to
provide increased performance and capacity for Windows NT applications. This integration
features:

« System drive for Integrated Netfinity Server for AS/400 Increase

Support for a larger system drive for the Integrated Netfinity Server for AS/400 is included
in VAR4. The system drive can now be increased from 2 to 8 GB. This support is also
provided to V4R2 and V4R3 through PTFs.

« Client storage spaces in user auxiliary storage pools

You can now use a different auxiliary storage pool (ASP) and assign the Integrated
Netfinity Server drives to it. Users gain greater control of their DASD, restricting which
AS/400 system drives handle Windows NT Integrated PC Server operations.

* Internal LAN address
You can now choose a restricted IP address, which eliminates the possibility of conflicts.

* Windows NT installation from Integrated File System directory
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In addition to installing Windows NT Server from the AS/400 CD-ROM drive, you can
install it from an integrated file system directory on the AS/400 system. This capability
increases the robustness of the installation process on the server. The installation image
of a licensed copy of Windows NT Server can be electronically transported to the target
AS/400 system, stored into the integrated file system directory, and the operating system
that is installed on the target Integrated Netfinity Server for AS/400. This eliminates
sending CDs to remote branch locations and requiring non-administrators to ensure the
CD is properly inserted into the AS/400 system.

EZ-Setup

With V4R4, EZ-Setup is now enhanced to make setting up your AS/400 even easier and
faster. EZ-Setup code is delivered on a CD-ROM shipped with the AS/400 system hardware.
The code runs on a PC under Windows 95, 98, and NT 4.0 and requires the Operations
Console cable connected to the host AS/400 system.

EZ-Setup has three components:

e EZ-Setup Wizard
e Guided Setup
e The Next Step

EZ-Setup Wizard reduces the number of decisions needed during setup and reduces the
amount of installation information required by the user. The interface is all graphical. No
green screens are presented to the user. The following additional tasks can be performed
with the EZ-Wizard at V4R4:

« Installs all components of Operations Navigator
» Sets up the Operations Console to be ready to use when EZ-Setup completes

« Performs initial NetServer configuration for Client Access, includes starting TCP/IP
and setting the System and Domain names for NetServer

« Gives the user the option, by using a radio button, to launch Operations Navigator
< Creates an Internet shortcut on the desktop for Client Access Express
Guided Setup is a collection of HTML pages for the same tasks as those in EZ-Setup Wizard.

The main difference is that the user reads the information using a browser and then does the
task by keying in AS/400 commands.

The Next Step is a set of HTML pages that the user reads and then does the task. Topics
include Exploring Operations Navigator, Setup Printing, Create User Profiles, Install
Additional Software, Define System Cleanup Options, Create a System Backup, and more.
The Next Step is used after the EZ-Setup Wizard or Guided Setup has completed.
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Virtual Private Networks

With V4R4, VPN support is now supplied natively on the AS/400 system providing a
mechanism to establish secure “tunnels” through the Internet backbone to allow secure
TCP/IP communications with consumers and other businesses.

AS/400 virtual private networking support is based on industry standards that include:

« |IP Security Protocol (IPSec)
« Internet Key Exchange (IKE)
e Layer 2 Tunneling Protocol (L2TP)

Continuous Availability Clustering

AS/400 clusters enable you to set up an environment that provides availability approaching
100% for your critical applications and your critical data. The AS/400 system high availability
business partners and ISVs complete the solution with easy-to-use cluster management,
robust data resiliency, and resilient applications that take advantage of the new technology.

Cluster Resource Services consists of an open set of APIs that provide cluster facilities.
AS/400 application providers and customers use the APIs to enhance their application
availability and to create, configure, and administer the cluster. Systems are defined into the
cluster as cluster nodes. Communication interface addresses are defined to form the cluster
node-to-node interconnection links. Resilient resources (objects replicated to one or more
nodes) are associated with a Cluster Resource Group (CRG) so they can be managed as a
single unit.

Two types of CRGs are supported: one for data resilience and one for application resilience.
Data CRGs provide the control to switch the point of access for a set of data to a backup
node that maintains an exact replica of that data. Application CRGs control switching an IP
address representing the application server, to a backup node and restarts the application in
the event of a primary node failure.

Cluster Resource Services includes integrated facilities such as heartbeat monitoring,
reliable message delivery, switch-over administration, and distributed activities. The services
are built on a robust cluster topology and messaging functions that keep track of each node
in the cluster and ensure that all nodes have consistent information about the state of cluster
resources. Heartbeat monitoring ensures that each node is active. When the heartbeat for a
node fails, the condition is reported so that the cluster can automatically failover to the
resilient resources on the backup node. System Services for high availability solutions are
enhanced with real-time recording of IFS stream file changes into journals. Data resiliency
applications can use this function to provide enhanced support for this class of objects.

IBM has worked closely with the high availability business partners to provide easy-to-use
cluster management applications. DataMirror, Lakeview Technology, and Vision Solutions
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intend to announce their own initiatives for products that take advantage of the cluster
resource services and IFS stream file support.

AS/400 clusters support up to 128 nodes, using any combination of the existing OptiConnect
WAN and LAN connectivity options to build the cluster:

« OptiConnect hardware, fully supported as an orderable system feature, is an attractive
connectivity method for high-end and mid-range models.

« ATM provides a high-performance connection to remote systems in the cluster.

« Ethernet and Token-Ring LANs are ideal for connecting low-end AS/400 models into
the cluster.

All systems are managed from a single workstation containing the high-availability business
partner cluster management application.

0S/400 V4R4 must be installed on each node in the cluster.

IBM HTTP Server for AS/400
The IBM HTTP Server for AS/400 offers the following features:

« SNMP Subagent support is being added to allow Web server statistics to be placed in
a Management Information Base (MIB) and forwarded to an SNMP network manager,
such as Tivoli TME 10, on request.

» Log reporting provides the ability to define access reports, generate reports, view
reports and maintain report files using a graphical interface based on report templates.

e The new standard Extended Log File Format will be supported. This extended format
allows more data to be saved in the access log files and allows more control over
which data is stored in these files. Numerous analysis tools are available that use this
new log format.

« Web server error logs will now contain messages presented in the customer's
language of choice.

« Serviceability of the Web server is improved with additional trace points, additional
information in service traces and improved first-failure-data-capture (FFDC)
information.

« HTML files will now be dynamically cached in memory when a URL request for that file
is processed. Subsequent requests for that file will be handled without the need to do
a file /0.

e Multi-threaded CGI programs will now be supported. Multi-thread programs can often
be more efficient than single threaded programs.
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* New APIs to the HTTP server will be provided that will allow third-party management
tools to query the value of certain configuration directives, as well as use the Web
server's mapping rules for a URL.

* The following additional HTTP methods are supported:

— PUT — Allows a resource identified in a URL to be stored on the AS/400 system

— DELETE — Allows a resource identified by a URL to be deleted from AS/400 system

— User Defined methods — Additional methods with user-defined behavior may be
implemented

e The HTTP server uses LDAP to store configuration information and user
authentication information.

* A new Domino plug-in is provided that allows the HTTP server to access documents
stored in Notes.

« Platform for Internet Content Selection (PICS) support is added to the integrated IBM
HTTP server. The PICS specification enables labels (meta data) to be associated with
Internet content. It was originally designed to help parents and teachers control what
children access on the Internet, but it also facilitates other uses for labels, including
code signing and privacy. The PICS platform is one on which many rating services and
filtering software have been built.

« Web Server Search engine is now integrated in the AS/400 HTTP Server. This search
engine is NLS enabled and includes DBCS languages. It is very easy to use and
separate from NetQuestion.

Digital Certificate Manager with SSL
The Digital Certificate Manager with SSL offers these features:

« Support for X.509 certificates can now be used by the Web Server, Secure Sockets
Layer, IPSec, AS/400 Client Access, and other applications. The user interface is
easier to use.

* Global Server Certificate support is added to the certificate services available on the
AS/400. The Web Server and other applications use certificates for network and
Web-based security. Global Server Certificate support is also available to V4R3 users
through a PTF.

* In V4R4, the AS/400 system'’s use of SSL is expanded. The following services now
support SSL:

— HTTP Server

— LDAP Server

Telnet Server
Management Central
DDM and DRDA
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— Client Access Servers
— Operations Navigator

With SSL support, these services can now establish secure communications sessions
with their corresponding clients. Data exchanged between the clients and servers are
encrypted, and, therefore, not subject to eavesdropping.

Lotus Domino Currency, Extensions, and Applications
V4R4 supports the enhanced functions of Lotus Domino 5.0, which include:

« Enhanced scalability

* Web clustering

» Easier administration

« CORBA/IIOP support

* Native SMTP support

« Improved Web application development support

« Enhancements to the directory support, including LDAP V3 support and a lightweight
directory

« Built-in, real-time access to relational databases with no programming required by the
Domino Enterprise Connection Services (DECS)

Domino for AS/400 supports up to thirty partitioned servers on a single AS/400 system.

Lotus NotesPump is renamed to Lotus Enterprise Integrator. This version supports
connectors to ERP applications from companies such as J.D. Edwards and SAP. Lotus
Domino.Doc (2.0) is available through Lotus Resellers.

OV/400 Migration to Domino for AS/400 allows migration of users, groups, mail, calendars,
and folders to Domino from OV/400. The Lotus Calendar Connector for OfficeVision (LCCQOV)
allows free-time search and the distribution of meeting notices between Domino and
OfficeVision/400.

Applications can use the integrated file system to create stream files that are much larger
than the current limitation. OS/400 V4R4 supports 64-bit integers and 64-bit APIs to work
with the file system. Stream files in the root, QOpenSys, and user-defined file systems
support files up to approximately 250 GB, over 100 times the size supported in V4R2.

Note: All Lotus products are available through Lotus Resellers. Lotus Domino Enterprise
Server for AS/400 and Lotus Enterprise Integrator are also available as licensed programs
from IBM.
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IBM WebSphere for AS/400 (5769-AS1)

Version 1.1 of the Java-based environment for development and deployment of dynamic,
e-business Web sites, known as WebSphere, is now available as a feature of 0S/400 with

V4RA4.

WebSphere Application Server for AS/400, previously included with IBM HTTP Server for
AS/400, is the IBM premiere Web application server. It provides a framework for consistent,
architected linkage between the HTTP requests and the business data and logic. IBM
WebSphere Application Server is intended for organizations that want to take advantage of
the productivity, performance advantage, and portability that Java provides for dynamic Web
sites. It includes:

Java runtime support for server-side Java servlets.

Industry-standard object-request brokers to handle requests for data and other
services for client/server applications.

High-performance connectors to many common back-end database to reduce the
coding effort required to link dynamic Web pages to real line-of-business data.

Application services for session and state management.

The IBM WebSphere Performance Pack is a set of services that run on one server and
provides load balancing services for multiple other servers. It also consists of caching
services and Web site replication services. The load balancing services do not run on
an AS/400 system, but some of the advanced caching and Web site replication

services do run on an AS/400 system. This function is expected to be available on the

AS/400 system in 1999.

The IBM WebSphere Studio, a set of PC-based tools that are designed to help
developers create WebSphere applications. The tools currently in the WebSphere

Studio are:
— Web Development Workbench — A Web site project organizer and launch platform.
— Servlet generation wizard — For building Java servlets to access JDBC databases

and JavaBean components.

VisualAge for Java, Professional Edition V2.0 — The IBM award-winning Java
application development environment for building Java applications, applets, servlets,
and JavaBean components.

NetObjects Fusion — Allows Web site developers to design and produce an entire
Web site, including individual pages and all links. It features automated site building,
automatic link management, remote database access, and design and publishing
capabilities.

NetObjects BeanBuilder — The visual authoring tool for combining JavaBeans and
Java applets, BeanBuilder allows individuals overseeing the content of online
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business processes to create more compelling, highly interactive Web sites with
revolutionary ease-of-use.

— NetObjects ScriptBuilder — Combines a text-based script editor and development
tools for creating and editing HTML, script, and Java Server Pages.

e The IBM WebSphere Site Analysis, provides Web site administration and analysis
tools that can be used to administer and monitor the usage of a Web site. The tools
included in this package are:

— An administration site visualizer

— A report generator

— A report builder

— A section and template builder

— A content analyzer that scans a Web site and identifies duplicates and orphans,
unavailable resources, content with excessive load sizes, and so on.

* A usage analyzer which looks for hits, requests, visits, paths, referral, agents, and so
on from the log records. This analysis can be scheduled and results placed in a
database for further analysis.

Java for AS/400

V4R4 includes a Java SSL package on the AS/400 system that leverages the integrated SSL
function built into the AS/400. You can easily build more secure client/server applications
using Java. All data exchanged between the client and the server can be encrypted using the
SSL protocol.

V4R4 includes support for SQLJ, which is SQL, embedded in the Java programming
language. Supported SQL statements include queries (SELECT), data-manipulation
statements (INSERT, UPDATE, DELETE), and others that operate on data stored in tables in
relational databases.

The capability to run multiple versions of Java Developer Kit (JDK) on a single AS/400 has
been added to V4RA4.

On August 3, 1999, support for Java 2 was announced for 0S/400 V4R4 through a new
version of the Java Developer Kit. The new version of the Java Developer Kit also includes
various performance improvements. The updated JDK is available through the PTF on
October 29, 1999. Java 2 can co-reside on the system with Java 1.1.6 and 1.1.7 if so desired.

Note: For additional JDK support information, including service requirements, refer to the
on-line publication AS/400 Developer Kit for Java, which is available through the following
AS/400 book server Web site: http:// publib. boul der. i bm coni ht m / as400/ i nf ocent er. ht m
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AS/400 Toolbox for Java, 5769-SS1, 5769-JC1
V4R4 enhancements include:

* Access to additional AS/400 resources, which include:

The JDBC Driver shipped with the Toolbox supports the JDBC 2.0 specification.
The Toolbox contains a spooled file viewer class. This GUI class shows print output.

A new integrated file system class extends Java's java.io.File class. This class can be
used in applications that currently use java.io.file so the application acts on files in the
integrated file system of the AS/400 system.

Improved access to information about users and jobs running on the AS/400 system.
Access to AS/400 message files.

Access to AS/400 data areas.

Access to AS/400 system values (both low level and GUI classes).

Access to AS/400 authority on an object (both low level and GUI classes).

Improved access to information about jobs running on the AS/400 system.

Improved access to information on users on the AS/400 system.

Access to AS/400 system status.

e Improved security

The Toolbox supports the Secure Sockets Layer (SSL) specification. Data flowing
between the workstation and an AS/400 running OS/400 V4R4 can run across an SSL
connection providing data encryption and server authentication.

« Performance improvements

A new tool reduces the size of jt400.jar by removing classes from jt400.jar that are not
used by an application. The result is a smaller jt400.jar file, which improves download
performance.

« Improved application development

The Toolbox includes a user interface framework to provide a productive development
environment for building graphical panels. The framework automatically handles the
exchange of data. The developer only needs to create one or more data beans and
bind them to the panel components using tags defined by the Panel Definition Markup
Language (PDML).

A user interface framework is provided to create a platform and technology
independent representation of graphical panels based on the Extensible Markup
Language (XML). A pure Java framework for interpreting the XML and constructing
user interface panels based on the Java Foundation Classes (JFC) is also provided.
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— A resource script converter is provided that converts Windows dialogs to equivalent
Java panels defined in XML.

— A graphical user interface builder tool is provided to develop Java GUIs. This is a
WYSIWYG GUI editor tool.

— A program called "framework" is provided as a program call markup language
(PCML), a tag language used for supporting the program call function of the Toolbox.
The language fully describes all parameters, structures, and field relationships that
are necessary to call an AS/400 program.

Note: When a Java program using the Toolbox is running on a workstation, the Toolbox can
connect to VAR2, VAR3, and V4R4 versions of OS/400. OS/400 V4R4 is required when a
Java program using the Toolbox is running on the AS/400 system. The Toolbox requires JVM
1.1.6 or later, and Swing 1.0.3 or later.

Net.Data Currency

With the enhancements provided in V4R4, Net.Data continues to be one of the easiest and
most flexible way of building dynamic applications for the Web. These enhancements include:

* Net.Data supports the new DB2 for AS/400 data types introduced in this release (LOB
and DATALINK).

* You can call SQL stored procedures and handle multiple result sets returned by those
procedures.

« Direct program calls to AS/400 ILE programs use input and output parameters.
« You can access Java applications or generate Java applets from Net.Data.

* Macros are parsed only once and the results are saved for subsequent requests for
that macro.

* New trace and logging support makes it easy to find errors in your macro.

* New built-in functions make it a snap to use Net.Data to send e-mail, generate
browser cookies, and manipulate Net.Data tables.

Threadsafe Functions and Facilities

Multi-threaded programming support continues to be enhanced in V4R4. The database
definition language (DDL) APIs, CL commands, and SQL DDL are now threadsafe. With this
support, you can create or delete tables and add or remove members in a multi-threaded
program. DDM files using TCP/IP are also threadsafe. User-defined functions (UDF), a new
database function for V4R4, use threads as part of their implementation.

The QSYS.LIB, QOPT, and QLANSRY file systems are threadsafe. All objects that reside in
those file systems can be accessed from within a multi-threaded application. ILE COBOL
runtime is threadsafe.
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DB2 Universal Database for AS/400

With the introduction of V4R4, DB2 for AS/400 is renamed DB2 Universal Database for
AS/400. Performance and functional enhancements to DB2 Universal Database for AS/400
improve the processing of business intelligence queries. Here are some of these
improvements:

The hash group by algorithm improves the performance of grouping queries for a large
number of groups.

The performance of grouping MIN and MAX functions is improved with a suitable
index, if available, to determine the minimum or maximum value of a query.

The hash join algorithm is enhanced to implement some types of subqueries resulting
in improved performance.

Derived tables and common table expression support allow complex business
intelligence queries to be written without the use of views.

Support for expressions in the GROUP BY and ORDER BY is also added.

The QAQQINI file support allows the system administrator to set query specific options
(query time limit and query degree) in a source file similar to QAQQINI file support
used by PC applications. This aids in setting query options for client/server-based
applications.

The following enhancements to DB2 Universal Database for AS/400 were added on
October 29, 1999, by installing the 1999 Database Enhance Pak or Group PTF SF99104.

Large Object Support

With the addition of large objects (LOBs), DB2 Universal Database for AS/400 can store
and manipulate data fields much larger than the current limits. An AS/400 record with
LOB fields can hold up to 15 MB of data. With the new LOB support, you can look to DB2
Universal Database for AS/400 as a platform for building applications that hold new data
such as very large text, image, and audio data.

Datalink Data Type

The DATALINK data type extends the types of data that can be stored in database files.
The actual data stored in the column is only a pointer to the object such as an image file,
a voice recording, or a text file. The method used for resolving to the object is to store a
uniform resource locator (URL). This means that a row in a table can be used to contain
information about the object in traditional data types, and the object itself can be
referenced using the DATALINK data type.

Datalinks also allow the referenced object to be "linked" to the database in such a way as
to prevent modification or deletion of the object while it is linked to the database file. This
relationship is maintained by having the database interact with the file system that
contains the object.
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« User-Defined Types

User-defined types are derived from existing predefined types such as integer and
character. You can create your own types for strong typing and creating functions for
different types. You can call a function for each row of a result set and return a value
based on the user-defined type.

* User-Defined Functions

SQL now lets you define your own functions to use within SQL itself. This saves you time
in reusing common building blocks that you develop yourself. User-defined functions are
necessary building blocks to support the database extenders (extensions to support rich
text and multimedia search and manipulation) currently supported on UDB.

Scalable TCP/IP
Extended scalability and security capabilities are added to three AS/400 Internet and intranet

servers in V4RA4.
AS/400 FTP is enhanced with the following features:

» Support for popular graphical FTP clients and Web server development tools. This
enhancement includes support for UNIX format file listings from the AS/400 FTP
server.

« Ability to use directories other than database libraries as the initial working directory
for the AS/400 FTP server.

« Options to create new database files using the system or user default CCSID.
 Ability to transfer files larger than 2 GB in all file systems that support these file sizes.

 Ability to transfer database files containing null field data.

AS/400 SMTP is enhanced with the following features:

 Increased simultaneous connection support. AS/400 SMTP is no longer restricted to a
maximum of 16 inbound and 16 outbound simultaneous mail connections. You can
tune SMTP depending on the mail load on your system, therefore enabling greater
scalability.

« Enhanced domain name system resolver support. The AS/400 SMTP client now
processes all mail exchanger (MX) records returned by a domain name server query.
This means less undeliverable mail when sending to large Internet Service Providers.

* New option to enable journaling for mail delivery status tracking and mail statistics.

* New option to require all mail received by AS/400 SMTP to be processed by the
AS/400 Mail Services Framework (MSF) to improve security.

« Enhancements for automated retry of mail when dial-up connections are established
and finer granularity of mail delivery retry timing.
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AS/400 TELNET enhancements allow the TELNET to support secure TELNET sessions
using SSL.

Improved serviceability characteristics for TELNET, SMTP, and FTP reduce the impact to your
business when service is required.

TCP/IP Protocol Stack

In V4RA4, performance of the TCP/IP protocol stack on the AS/400 continues to be improved.
The result is significant improvements in capacity for TCP/IP users.

In addition, the AS/400 TCP/IP protocol stack contains two additional performance-related
TCP/IP Request for Comments (RFCs):

« RFC 1191—Path MTU Discovery

 RFC 1323—TCP Extensions for High Performance.

The implementation of these RFCs improves TCP/IP performance in many environments.

Integrated File System Enhancements
The integrated file system has been enhanced to include:
e Large File Enablement

User applications can store and manipulate very large files in the integrated file system,
including:

— Stream file sizes up to 256 GB in the root ('/'), QOpenSys, and user-defined file
systems

— A new set of 64-bit UNIX-type APIs and easy mapping of existing 32-bit UNIX-type
APIs to 64-bit APIs. A user application can access large file sizes, offsets, and data
using 64-bit APIs.

* Thread-Enablement

The threadsafe integrated file system API interfaces can now access objects in the
following file systems in a multi-threaded job:

— QSYS.LIB
— QOPT
— QLANSIv

» Write Performance Improvements

Significant improved response time and capacity when performing write operations in the
Root ('/"), QOpenSys, and user-defined file systems.
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— NFS Version 3 Support — Support is added to the NFS client and server for large file
access.

— Stream File Capability — Stream files in the integrated file system can be edited
through the 5250 interface (using the new EDTSTMF command) and through
Operations Navigator.

Online Help
The enhanced online help features include:

Changes in Accessing AS/400 Softcopy Information

* In V4RA4, using InfoSeeker to access the AS/400 Softcopy Library CD-ROM
(SK3T-0118) is no longer supported. To access AS/400 softcopy information, you can:

— Use the new AS/400 Information Center instead. The Information Center is the next
generation for information delivery and retrieval. You can access the Information
Center from CD-ROM (SK3T-2027) or from one of these Web sites:

e http://www as400. i bm cond i nf ocent er
e http://publib. boul der.ibm com pubs/ ht mi / as400/ i nf ocent er. ht m

— Use the IBM online library readers on your PC workstation to read the AS/400
Softcopy Library CD-ROM. The IBM online library readers are provided on the

CD-ROM. The readme.txt file on the CD-ROM contains information to help you install
and use the readers.

— Access AS/400 books from the Internet. You can use your Web browser to view or
print the AS/400 softcopy books from the Web at:
http:// publi b. boul der. i bm cond pubs/ ht m / as400/ i nf ocent er. ht m

Infoseeker Commands

« Commands disabled in VAR4 are Start InfoSeeker (STRINFSKR), Restore Shelf
(RSTSHF), Delete Shelf (DLTSHF), and Save Shelf (SAVSHF). If you run these
commands, you receive a message that these functions are no longer available. The
message directs you to alternative information sources mentioned above.

* The entire Softcopy Library requires approximately 530 MB and is hormally installed in
the QBKBOOKS folder.

In the absence of the delete shelf (DLTSHF) command, you can remove bookshelves and
books from your AS/400 system by using either of these options:

— WRKFLR command and deleting the QBKBOOKS/BOOKS folder

— DLTDLO command and deleting the QBKBOOKSBOOKS folder or individual books or
bookshelves
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Availability
The availability enhancements include:
« Save/restore to Multiple Tapes Concurrently

— The SAVLIB, RSTLIB, SAVOBJ, RSTOBJ, and SAVCHGOBJ commands and the
QSRSAVO API support using multiple tape devices, or multiple resources in a tape
library, in parallel. This support reduces the amount of time required to save and
restore very large objects. Previously, the maximum save rate for large objects was
limited to the maximum throughput capabilities of a single tape device. By using
multiple tapes in parallel, the maximum throughput can be increased and time-to-save
is reduced, especially for very large objects. Recovery from this set of parallel save
tapes is most efficient when the same number of tape devices is used on the restore
as on the save (from two to 32).

— A new object called the MEDDFN (media definition object) specifies the devices and
media used for the parallel save or restore. The MEDDFN object can be created,
modified, and deleted through the use of system APIs. When using this support, the
commands are limited to a single system library per command.

e PTF Performance Improvements

The amount of time required to load and apply program temporary fixes (PTFs) is
reduced. Only program objects and service program objects that have changed as a
result of the PTF are replaced. Objects that were on the system as a result of a
superseded PTF are bypassed.

« Concurrent Maintenance of Expansion Towers

Significant usability enhancements of Hardware Service Manager screens are included.
These screens automatically correlate with an 1/0O card selected for an MES or repair
action to the expansion tower where the I/O card exists. In addition, the enhanced user
interface automatically calculates and displays the other hardware resources in the
expansion tower that are affected when the expansion tower is powered off. Configuration
objects associated with affected resources are also shown, which facilitates the process
of ending jobs or applications using the affected resources. Concurrent maintenance is
available for most IOAs.

Euro Currency

AS/400 support includes updates to enter, display, print, and process the euro currency sign
for both the host and PC client computing environments. This support includes, but is not
limited to:
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« The addition of euro country extended code pages (CECPs) and CCSIDs

e The addition of euro keyboard types, including device configuration and device
controller changes

e The addition of euro font and glyph support

All current IBM AS/400 printers as well as many withdrawn IBM AS/400 printers have been
enhanced to support the euro currency symbol. Updates to external display, print, and client
function may need to be obtained from other vendors.

This phase of euro support is only for those countries that use the "Latin 1"-based alphabet.
This includes those countries initially participating in the European Monetary Union and other
select countries.

For the latest available information and a roadmap to euro currency sign support on the
AS/400, visit the AS/400 Web site at: htt p://ww: as400. i bm coni eur o

Support for AFP Print Applications and IPDS Printers

Print Services Facility/400 and associated native OS/400 print support (printer file and DDS)
are enhanced with the following new application function and new printers:

* New keywords have been added to DDS support that allows you to:

— Switch between simplex and duplex printing within a spooled file

— Force printing on a new sheet of paper anywhere in a spooled file

— Print constant text at any position on a page

— Direct pages of a spooled file to a specific output bin

— Include tabbed insert pages from a finisher anywhere in the spooled file

— Specify z-fold options for any page within a spooled file

— Include an overlay and specify the orientation (rotation) at which the overlay should
be printed

» The Printer File has been enhanced with new parameters that allow you to:

— Print overlays on the back side of pages without any variable data
— Specify that output should be corner-stapled, edge-stitched, or saddle-stitched

» User control of AS/400 font mapping table enables greater control and flexibility with
print applications

* New finishing options enable inline document finishing, including stapling, stitching,
inserting, and z-folding operations

« All new IBM AS/400 printers (InfoPrint 43, InfoPrint 60 with Finisher, and InfoPrint
3000) are fully supported
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Additional Enhancements
Other newly added features include:

 Bidirectional Languages Support

AS/400 support includes updates for the bidirectional (BiDi) languages. The
enhancements are:

— A series of transformation routines for support of logical versus visual ordering.
Culturally correct BiDi language support requires that the flow of text, left to right or
right to left, be determined by the character entered or displayed at the workstation or
printer device. The data must be stored in DB2/400 (or any file system) in the
sequence the characters were entered and not how they were displayed.

— Additional BiDi CCSIDs.
 Print Services Facility

Enhancements to data description specifications (DDS), the printer file, and the optional
Print Services Facility/400 feature are included for added flexibility in managing your
printer environment, and in formatting and finishing print applications.

New keywords are included in DDS and the printer file to increase your flexibility in
formatting and finishing printed output.

— Switch between simplex and duplex printing within a spooled file

— Force printing on a new sheet of paper anywhere in a spooled file

— Direct pages of a spooled file to a specific output bin

— Include tabbed insert pages from a finisher anywhere in the spooled file available
through the DRAWER keyword

— Specify z-fold options for any page within a spooled file

— Include an overlay and specify the orientation in which the overlay is printed

Printer file is enhanced with new parameters to:

— Print overlays on the back side of pages without any variable data
— Specify that output can now be saddled-stitched, or as previously announced,
corner-stapled or edge-stitched

The mapping table that substitutes one printer resident font for another when a particular
printer does not support the requested font can be modified through a parameter in the
PSF configuration object. You control font fidelity for your applications across a variety of
different printers with greater flexibility and precision.

With the new finishing options you can exploit the inline finishing capabilities of IBM's
InfoPrint 60 and InfoPrint 32 printers. The InfoPrint 32 has an optional high-capacity
output stacker with three additional output bins. With this stacker, you choose finishing
options such as offset jogging and stapling. InfoPrint 60 with its optional finisher provides
true reprographics capabilities, including stapling and stitching, inserting, and z-fold
finishing on 11 by 17-inch forms.
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Together these new print capabilities allow you to create output from your critical
applications that is consistent in appearance, easy to distribute and read, and
communicates more effectively with your customers.

Large Capacity Disk Load Balancing

The ability to balance data across disk arms in an ASP, based on performance, is
provided in V4R4. The disk load balancing function identifies hot data versus cold data
and spreads data across the disk arms to balance utilization accordingly.

Disk Load Balancing also provides the ability to balance data across disk arms in an ASP,
based on capacity. Data is spread across arms so each arm has the same percentage of
usage. This is especially useful when disk arms are added.

The ability to move low access data to slower, high capacity disk arms within an ASP (for
example, compressed disk) is provided as well. This involves identifying hot versus cold
data and moving the cold data to slower disk. Specific data can also be targeted to move
to a slower disk.

These functions are controlled with CL commands (no GUI interface).
Teraspace Storage

Each AS/400 job has up to 1 TB of contiguous, process-local, temporary storage.
Applications can allocate dynamic storage in excess of 16 MB using new versions of the
C dynamic storage functions (malloc, calloc, realloc and free) and the POSIX shared
memory APIs.

Software Migration and Upgrade Paths

e-J

ump

e-Jump, in conjunction with the Enhanced Upgrade Assistant Tool, upgrades to 0S/400 V4R4

ino

ne step.

If you are using OS/400 V3RO0.5 or V3R1, upgrade to ensure that your software continues to

wor

k properly as the next century approaches. With e-Jump, you not only become Year 2000

ready, you can also take advantage of the tremendous enhancements to the AS/400e server

and

its newest AS/400 operating system. For single step CISC-to-RISC upgrades from

releases V2R3, V3RO0.5, V3R1, and V3R2 to V4R4, use the Enhanced Upgrade Assistant
(5798-TBU). Single step CISC-to-RISC upgrades from V2R3, V3RO0.5, and V3R1 were
previously known as e-Jump.

Product Preview : OS/400 V4R4 will be the last release to offer single step CISC-to-RISC
upgrade (previously referred to as e-Jump) capabilities from V2R3, V3R0.5, and V3R1
systems.
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Single step RISC-to-RISC upgrades from releases V4R1, V4AR2, and V4R3 to V4R4 are
supported using a normal upgrade procedures and are documented in the V4R4 AS/400
RISC-to-RISC System Upgrade Roadmap, SA41-5155, and the appropriate software
installation manual. If a new RISC AS/400 server replaces an existing RISC AS/400 server,
feature #0205 may be ordered against the hardware to restrict the preload of all software
except SLIC and the basic functions of 0S/400. This allows the remaining libraries to be
migrated from the existing system to the new system.

Refer to the following section.

Supported Upgrade Paths

Software upgrade paths supported on the AS/400 operating system are outlined in the
following table. This table also indicates which target release can be specified when
compiling or saving objects on a given OS/400 system.

To: V3R05 V3R1 V3R2 V3R6 V3R7 VA4AR1 V4R2 V4R3 V4R4
From:

V2R3 X X X X - - e-Jump* | e-Jump* | e-Jump*
V3R05 X X X e-Jump* - - e-Jump* | e-Jump*
V3R1 X X e-Jump* | e-Jump* - e-Jump* | e-Jump*
V3R2 - e-Jump* | e-Jump* | e-Jump* | e-Jump* | e-Jump*
V3R6 X X - -

V3R7 X X X

V4R1 X X X
V4R2 X X
V4R3 X

Note: For single step CISC-to-RISC upgrades (previously known as e-Jump) from V2R3, V3ROM5, V3R1 and V3R2,
use the Enhanced Upgrade Assistant 5798-TBU. Single step RISC-to-RISC upgrades are supported as normal upgrade
procedures. Instructions are found in the appropriate software installation manual.
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Current Release to Previous Release Support

Values for TGTRLS Parameter

Current OS/400 Release *Current *PRV Other Valid Values
V4R4 V4R4 V4R3 V4R2 V3R2
V4R3 V4R3 V4R2 V4R1 V3R7 V3R2
V4R2 V4R2 V4R1 V3R7 V3R2
V4R1 V4R1 V3R7 V3R6 V3R2 V3R1
V3R7 V3R7 V3R6 V3R2 V3R1 V3ROM5

Operating System/400 Capabilities

0S/400 is designed to be comprehensive and scalable. Some of its features are described in
this section. They help to make OS/400 the most complete operating system on the market
today.

Ease of Installation and Use

New AS/400 systems can be delivered with OS/400 (and sometimes Business Partner
software as well) fully installed. System-supplied menus are provided so that the system
can be set up by someone unfamiliar with the control language. Fastpath commands exist
for those who are familiar. Local devices can be automatically configured.

The online help text is context sensitive and can be browsed through an index search
facility where the user requests help text in their own words. A Copy Screen Image
function allows an image from a workstation to be displayed on another. This can be used
when a departmental user requires support from a help desk or in conjunction with IBM's
Electronic Customer Support. Other assist menus like the Operational Assistant help in
day-to-day tasks and clean-ups.

A standard V.24 communications line is included with all AS/400 systems. A chargeable
cable and modem are also required. This is intended for Electronic Customer Support to
enable customers to sign on to remote systems for support from Business Partners or
IBM. If a hardware or software problem arises, PTFs can be downloaded to the AS/400
system to assist in problem determination and resolution. The line can also be used for
Service Director, where the AS/400 will initiate a call to an IBM service center at a
prearranged time for its error logs to be checked and to enable service actions to be
taken, often before the customer is aware of the existence of a problem.

PTFs may also be downloaded from the Internet using a PC with Windows 95, 98, or NT
that is connected to an AS/400 system through TCP/IP and the Internet. The various
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configurations and setup information is documented at the Web site:
htt p: // as400ser vi ce. rochest er . i bm com

Except for the medium of transport (Internet), the functionality is the same as the ECS
method of transport. The user selects the PTFs and options using a Web browser and
submits the order. At the referenced Web site above, the user can also search on PTF
cover letters and read them before the order is even placed. The same entitlement rules
that apply on the ECS connection are enforced. In other words, if a user can acquire
PTFs electronically over the ECS, then they can acquire PTFs over the Internet.

Security

Within the AS/400 system, a level of security can be chosen to meet a customer's need.
These levels range through:

— Minimal security — Where no passwords are used and any user can perform any
function.

— Password security — Where passwords are used, but users can perform any
function.

— Resource security — Where passwords are required and object usage can be

controlled and users can be restricted to specific functions.

— Resource security and operating system integrity = — Passwords are required and
object usage can be controlled. Users can be restricted to specific functions, and
using unsupported interfaces is restricted.

A security journal, which logs all security violations, is provided. The highest level of
security (Level 50) enables the AS/400 system to operate at the C2 level of trust as
defined by the U.S. government.

For departments where several members have the same duties or requirements, group
profiles can be used. There are numerous system values that can be implemented
controlling passwords and their expiry dates, and what is and not allowable for a
password. Shipped with OS/400 is the publication Tips and Tools for Securing Your
AS/400, SC41-5300, which provides report generation tools to assist administrators in
assessing their implementation of security. Within communications, further security is
possible by implementing LU6.2 Session Level Encryption (SLE) for AS/400 applications,
which use LU6.2 communications.

Connectivity

AS/400 offers a wide range of communication capabilities and functions that enable the
AS/400 to communicate with most IBM and non-IBM systems.

The AS/400 supports the following protocols and networks:

— IDLC (ISDN Data Link Control)
— IBM Token-Ring Network (IEEE 802.5 and 802.2)
— T1/E1/31 and Fractional T1 Networks (high bandwidth)
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Asynchronous

Binary Synchronous

Synchronous Data Link Control (SDLC)
X.21

X.25

Ethernet Version 2 or IEEE 802.3

FDDI LANs

ATM LANs

0S/400 offers the following facilities:

Simple Network Management Protocol (SNMP) in TCP/IP Networks
Alerts support to NetView, System/36, System/38, AS/400

IBM Token-Ring Network Management Support

Distributed Host Command Facility (DHCF)

Link Problem Determination Aid (LPDA)

Distributed System Node Executive (DSNX)

0S/400 has the following communication facilities:

TCP/IP Support

X.21 Short Hold Mode (SHM) and Multiple Port Sharing (MPS)
Remote Work Station Support

3x74 Remote Attach

5x94 Remote Attach

Intersystem Communications Function

Advanced Peer-to-Peer Networking (APPN)

Dependent Logical Unit Requester (DLUR)

Advanced Program-to-Program Communication (APPC)
SNA Upline Facility to System/370 IMS and CICS Hosts
Binary Synchronous Communications Equivalence Link (BSCEL)
ICF Retail Communications Support

ICF Finance Communications Support

Non-ICF Finance Communications Support

SNA Distribution Services (SNADS)

SNA Primary Logical Unit 2 Support

SNA/Management Services Transport

Distributed Relational Database Support

Object Distribution Facility (ODF)

Display Station Pass-through

Distributed Data Management (DDM)

SNA Pass-through

IBM Network Routing Facility (NRF) Support/400
Autodial Support

3270 Device Emulation
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— 3270 SNA API Support for IBM 3278 Model 3, 4, and 5

— ISDN Support

— 5394/5494 SNA Backbone Support

— File Transfer Support

— Interactive Terminal Facility (ITF)

— SAA Common Programming Interface for Communications (CPI-C)
— IPX/SPX Communications

— ATM LAN Emulation

All of these facilities are part of 0S/400. Other communication facilities are available as
licensed programs, such as Communications Utilities for AS/400 (see “IBM
Communications Utilities for AS/400 V4R4, 5769-CM1” on page 367, and Client Access
Family for AS/400 (see “IBM AS/400 Client Access Family for Windows V4R3,
5769-XW1"” on page 379).

TCP/IP Utilities has been included with OS/400 (although not part of OS/400) since
V3R1. The TCP/IP communication protocol function, along with related administration
and configurations, is packaged with OS/400. TCP/IP applications, such as TELNET,
SMTP (Simple Mail Transfer Protocol), FTP (File Transfer Protocol), RIP (Routing
Information Protocol), and LPR/LPD (remote print support) remain part of the TCP/IP
Utilities along with the Pascal-based API. These TCP/IP Utilities are automatically
shipped to all customers that order OS/400, although they are not a part of 0S/400.

TCP/IP, as part of the OS/400, supports:

— PING (Packet Internet Groper)

— NETSTAT (Network Status)

— Sockets API

— SNMP (Simple Network Management Protocol)

NETSTAT, the network status function on the AS/400 system, provides information about
the status of TCP/IP network interfaces, routes, and connections on a local AS/400
system.

Sockets API allows unrelated processes to exchange data locally and over networks.
Both connection-oriented and connectionless communication are provided for TCP/IP.

SNMP is the protocol for systems management used in TCP/IP networks. Simple Network
Management Protocol is the industry standard for managing networks in the worldwide
TCP/IP Internet environment.

Elements provided with OS/400 include SNMP agent, SNMP framework, and TCP/IP
protocol support. The TCP/IP communications protocol is enhanced with network
management capabilities to support SNMP control.

The SNMP management function is split between two kinds of entities: the “manager” and
the “agent.” The SNMP agent function runs on the AS/400 system and allows it to be
managed by network management stations that have implemented the SNMP manager
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function. The SNMP framework provides the ability to write SNMP applications on the
AS/400 system.

The APIs for SNMP managing applications have the ability to manipulate SNMP
management data using SNMP agents either locally or remotely. By using Anynet/400
support, SNMP information can be retrieved from Anynet-configured systems on SNA or
TCP/IP networks. This makes it easier to discover and manage potential problems
anywhere within the network. TCP/IP has been further enhanced at V4R2 and V4R3.

HTTP Server for AS/400

For AS/400, network computing is supported with HTTP Server for 0S/400, formerly
known as Internet Connection Server. An AS/400 can access a vast network of computers
as if they were a single entity. Everyone and everything can access and distribute
information, applications, and services provided by the network.

HTTP server for the AS/400 system provides:

— Web connection support for 0S/400, providing a common protocol for support of
multiple vendor products on the World Wide Web:

« Digital ID authentication (certificate support) requires one of the Cryptographic
products

e Socks and SSL tunneling
e 5250/Hypertext Markup Language (HTML) Workstation Gateway (WSG)

e Server automatically transforms current AS/400 5250 applications to HTML for
display on Web browsers

* Logging of World Wide Web Server access for tracking activity, allowing AS/400
owners to get feedback on who is accessing their servers and what parts are
being accessed

*  Automatic browser detection

e Support for Platform for Internet Content Selection (PICS)

* Access to documents stored in Notes with a Domino plug-in

« Use LDAP to store configuration and user authentication information
e Support for CGI programs, including multi-thread support

« Dynamic caching of Web pages

e Support for the Secure Sockets Layer (SSL) is provided by one of the following
cryptographic products:

— 5769-AC1* 40-bit for AS/400
— 5769-AC2* 56-bit for AS/400
— 5769-AC3** 128-bit for AS/400
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