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How to Use This Handbook

— Note

This IBM Redbook reflects the introduction of the IBM @server iSeries server. iSeries servers
are the Models 270, 820, 830, 840, SB2, and SB3 announced in May 2000, (supported by
0S/400 V4R5), and the Model 250 packages announced in February 2002. Throughout this
redbook, we use “iSeries” to refer to these models. AS/400e servers are all RISC models,
announced from June 1995 to May 2000, and the 250 Models prior to February 2002.

—f—— Integrated xSeries Server for iSeries

Throughout this book you can find many references to a new integrated adapter named the
Integrated xSeries Server for iSeries. The shortened named is Integrated xSeries Server,
which is abbreviated in some charts as IXS. In this book, the name is also used to refer to the
predecessor technology of integrated server adapters. That includes, the name is used to
indicate the Integrated Netfinity Server (INS), Integrated PC Server (IPCS), and Integrated File
Server IOP (FSIOP).

This iSeries Handbook is written for use by IBM System Specialists, Marketing
Representatives, Business Partners, and IBM customers to answer first-level questions. It is
designed for guidance only. Use this Handbook as a reference for the options available. Refer
to the companion manuals iSeries and AS400e System Builder, SG24-2155, and AS/400e to
iSeries 400 Migration, SG24-6055, for more detailed information and configuration rules.
Refer to IBM online publications and systems, such as ViewBlue and PartnerInfo (or their
equivalent outside of the United States), and your IBM marketing and support representative
for final confirmation.

You can also consult the iSeries Pocket Handbook, SG24-9406, a new publication with V5R1
that is anticipated for publication later this year, as a quick reference to product and feature
numbers.

Periodically, the content of the Handbook is revised to keep readers informed about changes
between IBM printed hardcopy editions. Incremental editions are annotated as -21b, where
“b” represents a level of update. They are orderable in hardcopy from a print-on-demand
vendor at: http://wwwl.fatbrain.com

The latest update to the iSeries Handbook is always available in softcopy on the World Wide
Web. To view, search, or download in PDF or HTML formats, enter a search parameter of
iSeries Handbook Or GA19-5486 on the Web site: http://www.redbooks . ibm.com
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Or you can access the Handbook directly at:
http://www.redbooks . ibm.com/pubs/pdfs/redbooks/gal 95486 . pdf

Note: The Handbook provides much of the technical hardware and software information
available from an HTML format document, which is pointed to from the iSeries home page at:
http://www.ibm.com/eserver/iseries
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Introduction

The iSeries features a unique design that delivers the benefits of today’s innovative
technology without complexity. With V5R1, this design has been extended to take advantage
of the latest industry leading technology and new OS/400 capabilities.

In the year 2000, the IBM @server iSeries Models 270 and 8xx were introduced to
significantly accent the evolution of the IBM server product line. SStar processors refreshed
the iSeries models to run faster than the iStar processors.

With V5R1, there are new, more powerful processor features based on IBM’s industry leading
Copper/Silicon on Insulator (SOI) technology, and increased disk and memory capacities
provide increased performance and scalability. New Capacity Upgrade on Demand options on
the Model 840 allow the activation of processor performance as it is needed.

Storage options are enhanced. The Storage Area Network (SAN) environment is supported
using Fibre Channel disk and tape adapters. Faster, less expensive, system-to-system
clustering with High Speed Link (HSL) OptiConnect brings increased high availability. With
switchable disk clusters, the need for redundant data is reduced.

0S/400 V5R1 provides some of the industry’s foremost application flexibility, with support for
Linux, Lotus Domino, Java, Microsoft Windows, Unix, and iSeries applications. High
availability is combined with superior workload management and logical partitioning.

0S/400 V5R1 and the iSeries server stand out with robust reliability and scalability for the
fast growing open source Linux environment. Users can quickly deploy PowerPC Linux
applications while taking advantage of iSeries reliability and scalability.

Up to thirty-two partitions on a single iSeries server and dynamic resource allocation permit
different applications to run safely and efficiently side by side. Options for managing windows
application serving are greatly enhanced with the new integrated server options. An iSeries
server can be attached to up to sixteen direct attach n-way xSeries servers, or up to thirty-two
internal Integrated xSeries Servers, and provide SAN functions for these directly attached
Windows 2000 servers.

0S/400 V5R1 includes a broad range of enhancements for e-business and application
enablement, OS/400 PASE, XML, Client Access, directory services, IBM HTTP Server
(powered by Apache), database, Java, Internet printing, Extreme Support Personalized
(ESP) enhancements. These enrichments include:

* Faster processors to boost top performance on Models 270, 820, and 840.

e Three new base processors on the Model 820 designed for compute-intensive
workloads.
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Main storage is doubled on Models 270, 820, and 830 and increased 33% on the
Model 840.

Operations Navigator with Management Central adds extensive GUI enhancements in
Visualization, Wizards, and Integration.

Switchable DASD towers, used in conjunction with Independent Auxiliary Storage
Pools (iASP), to provide high availability and redundant data options for integrated file
system applications, such as Lotus Domino and Web serving.

Operations Console with LAN connectivity to deliver more flexibility for distributed and
LPAR environments.

Fibre Channel Adapters allow attachment to external tape and disk subsystems, and
enhance the iSeries ability to participate in Storage Area Networks (SAN).

Logical Partitioning (LPAR) is now available on selected uni-iSeries processors,
including the Model 270. LPAR now supports dynamic resource movement, resource
sharing and virtual LAN.

Linux on iSeries brings iSeries integration, scalability, and robust availability to Linux.
Linux enables a new generation of Web based applications with resource sharing and
management via Logical Partitions.

Windows Server Integration is enhanced to allow the connection of external 4-way
xSeries servers with an Integrated xSeries Adapter via HSL, and the ability to run up
to 32 Integrated xSeries Servers inside a single iSeries server.

Lotus Domino Server for iSeries now supports iNotes access for Microsoft Outlook
clients. This allows those iNotes clients to take advantage of the additional functions
and reliability of a Domino server running on iSeries. Lotus Domino Server for iSeries
is enhanced with support for incremental Domino saves, improved BRMS, EZ-Setup
Wizard for Domino, TCP/IP Autostart, and an incremental installer.

WebSphere Development Studio for iSeries has all the key tools for e-business
development in one “attractively priced” package. It includes the WebFacing Tool as a
quick, easy to use tool to convert 5250 applications to Web GUI applications.

WebSphere Transcoding Publisher to optimize the wireless Web experience. Extend
existing Web content to new devices and markets without re-authoring expenses.
Deliver efficient content to a variety of users across wireless networks.

Connect for iSeries extends business to business capabilities. Plug into
e-marketplaces, integrate into existing back-end systems, take advantage of new
trading protocols, and add incremental B2B function to applications.

Client Access family now allows access to the iSeries with a new Web browser and to
enable 5250 applications for the Web.

Print support of new capabilities to address the print and communication requirements
of e-business and network applications, namely:
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— Internet Print Protocol (IPP): Enables business travellers, telecommuters, and other
remote users to submit and manage print jobs on a distant iSeries.

— Infoprint Server for iSeries: Converts any standard iSeries output file into PDF format.

* Extreme Support Personalized to provide high speed connectivity and VPN support via
the Internet.

The new technologies behind iSeries Models 270 and 8xx expand the range for processor
power, main storage, DASD storage, and communications speeds far beyond the current
range of scalability — to extreme scalability. With this expanded range of scalability, you have
the power and flexibility to integrate a variety of modern computing environments, from core
business to e-business, in a very cost effective way, without concern for limits within a single
server. The broad range of hardware migration support protects the investments you have
with the iSeries.

This Handbook provides an overview of both the hardware and software for the newly
refreshed iSeries servers. Included are the 9406 250, 270, 820, 830, 840, SB2, and SB3
models. OS/400 V5R1 operating software supports these models.

iSeries Technology in Stride

The iSeries server delivers tremendous capacity growth in its product line. The iSeries Layer
(also known as Technology Independent Machine Interface (TIMI)) has made it possible to
completely change the underlying hardware with minimum, if any, impact to iSeries
applications. TIMI helps condition the iSeries to bring new technology to market.

The first AS/400e models based on the 64-bit RISC PowerPC AS processors were
announced in June 1995. The ease with which customers have migrated to these powerful
systems is a testimony to the fundamental strength of the server’s architecture.

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

In September 1998, the 12-way AS/400e system 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/400 system’s inception in 1988 with 64-bit AS/400 Power PCs microprocessors.

The advance in processor technology is shown in the following figure.
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Again in 2000, the iSeries lead the industry by delivering the first server with the new
“Silicon-on-Insulator” (SOI) technology. SOI represents a fundamental advance in the way
chips are built. IBM's unique SOI process alters the design of transistors, essentially “turbo
charging” them, so they run faster and use less power. For example, a microprocessor
designed to operate at a given speed can instead be built using SOI technology to achieve
higher speeds. At the same time, if performance levels are held constant, SOI chips can
require as little as one-third the power of today's microchips. Silicon on Insulator is
technology used by the iStar processors. The transistors are built within and on top of a thin
layer of silicon that is on top of an insulating layer. The insulating layer is fabricated by
implanting a thin layer of oxide beneath the primary silicon surface of the wafer.

Pulsar, iStar, and SStar processors use on-chip copper-wiring technology. The Pulsar
processors integrate IBM CMOS7S technology. iStar and SStar processors integrate
CMOSS8S technology. Previously, Northstar technology used aluminum for on-chip wiring.
Copper's better conductivity permits thinner wires to be used, which enables the transistors
to be packed closer together. The denser new technology permits additional
micro-architecture methods to improve performance.

Keeping multiple levels of high speed cache is still necessary to keep the processors busy.
Denser processor technology permits more on-chip cache. All this new technology is
implemented on the new iSeries servers.
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This growth and implementation of new technology is possible because of the iSeries TIMI
layer. TIMI allows the system to incorporate significant new hardware technology quickly and
transparently.

The following figure shows this change of hardware processor technology and previews what
is planned in future generations.
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iSeries Architecture: Fundamental Strength of the iSeries

The iSeries servers and supporting software offer important advanced capabilities in such
key areas as Java, Web serving, Lotus Domino, integration with Windows NT, managed
availability, database, and Business Intelligence solutions. The iSeries solution continues to
be a strong performer in such growing areas as data warehousing and the Internet. To gain
an appreciation of these technologies and of the particular strength of the iSeries server in
delivering them, this chapter provides a summary of each prime element.

With over 650,000 systems shipped worldwide, the iSeries servers have the highest customer
satisfaction index in the industry, as measured by IBM internal studies. Ten major factors
contributing to this include:

» Offers state-of-the-art 64-bit relational database processing.

* Leads the industry in delivering the first server with Silicon on Insulator (SOI)
technology.

* Allows the deployment of Java, UNIX ported applications, Windows 2000,
Domino-based applications, and Linux on a single server.

» Directly (natively) supports different file structures, such as PC files, UNIX files,
NetWare files, Domino files, ASCII files, and EBCDIC files.

* Can ship with over 200 processor chips under the covers of a “single” large system.

* Can have 32 Windows NT servers in a single system while sharing host systems disk
storage, tape, and CD-ROM resources.

* [ts object-based design makes it highly virus resistant.
* Has proven it can deliver over 99.9% availability.

* |ts operating system can operate for more than one year without ever requiring a
re-IPL, in hundreds of customer shops.

» Delivers vector coded indexes for Business Intelligence applications offering up to ten
times the improvement in performance.

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

Business leaders do not grow their business by simply choosing a computer system. They
start by choosing an application to fit their business goals and needs. iSeries customers have
tens of thousands of proven business applications worldwide. Because of that, very often the
computer system is considered first.

If you compared an application running on an iSeries server to the same application running
on a non-iSeries server, you would continue to choose the iSeries. Why? Because, although
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two systems can appear to be equivalent today, the accelerating rate of change of both
hardware and software technologies necessitates that the server you select is designed with
the future in mind. The iSeries accommodates inevitable, rapid, and dramatic technology
changes with minimum relative customer effort.

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.

Ask any system manufacturer: What is future-oriented in the system? Does recovering from a
failure typically involve a re-start of the hardware and operating system? What has your
reliability rating been in the past few years as technologies have changed? We believe the
iSeries server will be your number one choice.

System Concepts

The iSeries servers are designed and built as a fotal system, fully integrating all the hardware
and system 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:

* The iSeries architecture is a brilliant, technology-neutral architecture, enabling
businesses to readily exploit the latest hardware and software technologies, typically
without causing disruption to existing application software. iSeries architecture is
described in “iSeries Architecture” on page 13.

* The single purpose pervading each aspect of the iSeries 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 iSeries
allow you to rapidly deploy advanced business applications and facilitates your
business growth.

e Customers typically decide on the required application software first and then select
an environment in which to run it. The iSeries models have tens of thousands of
business applications worldwide of which thousands are client/server applications.
These applications are written by thousands of IBM Business Partners across the
globe. In addition, the iSeries server provides excellent platforms for Windows NT and
Lotus Domino applications. iSeries models have national language support for over 50
languages, 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/400e (iSeries) server architecture is
contained in the renowned book Inside the AS/400, written by the AS/400 system's Chief
Architect, Dr. Frank G. Soltis.
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iSeries Architecture

Technology Independent Machine Interface

The iSeries servers are atypical in that they are 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 system hardware. But it is not! The instructions presented to
that interface pass through a layer of microcode before they are “understood” by the hardware
itself.

This comprehensive design insulates application programs and their users from changing
hardware characteristics. 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.

This interface is known as the iSeries Layer, or Technology Independent Machine Interface
(TIMI). The microcode layer is known as the System Licensed Internal Code (SLIC).

Many of the frequently-executed routines run in

SLIC. Supervisory resource management functions
Programs in SLIC include validity and authorization checks. On
a customary system, these routines reside in the
% % % % % operating system. Because SLIC is closer to the

silicon, routines performed there are faster than

TIMI . . . .
l I routines placed “higher” in the machine.

SLIC The brilliance of this design was dramatically
illustrated when the AS/400 system changed its
processor technology from Complex Instruction Set
64-bit RISC Hardware Computing (CISC) processors to 64-bit Reduced
Instruction Set Computing (RISC) processors in
1995. With any other system, the move from CISC 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 iSeries server, because of TIMI. Customers were able to save
programs off their CISC AS/400 systems, and restore them on their RISC AS/400e models.
The programs run as 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 take 64-bit RISC processor technology in stride. These same architectural
features will be exploited to fully accommodate post-RISC technologies, which may
incorporate 96-bit or 128-bit processors.
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Hierarchy of Microprocessors

The iSeries servers are designed for business computing. One of the fundamental
characteristics of that environment is that it is 1/0-intensive, rather than compute-intensive. In
addition to outstanding performance in the business environment, the microprocessor
hierarchy design gives the iSeries server 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 I/O cards
that fit into slots on the system buses. One of these cards may be the Integrated xSeries
Server. This is a PC on a card, which enables the iSeries to run a Windows NT server, for
example.

The following figure shows a range of iSeries processors dedicated to a particular
input/output (1/0) device type.

~ Memory
Control
1.0GB/s 1.0 GB/s
1.0|GB/s 1.0|G 7
*Memoty—tMemory | Memory
HSL
b PCI Bysl |
1 PCI BUS |
= i b = b
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A single large iSeries configuration can have well over 200 processors. The main system
processor complex (can be comprised of 24 separate processors) can 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 I/0 device. Meanwhile, the main system
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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 (1073 second).

The previous figure shows a high-level overview of the structure of the iSeries 840 model.
Central in the figure is the extremely high speed memory-processor-I/O interconnect switch
at 43.2 GB/sec. This allows for data transfers between components connected to the switch
to proceed at a very high rate. Separate connections to the switch are provided for each
group of six processors, each of four banks of memory, and two connections for I/O traffic.
These independent paths result in much superior performance than previous designs with a
single common shared memory bus path, for which all components contended.

With the new design, there are many paths to the high speed switch, which can operate
separately. Its high bandwidth characteristics allow for connecting source and destination
quickly and efficiently to allow for significant benefit in overall processor speed and system
performance enhancement. This design provides the iSeries server with outstanding
performance in the commercial, transaction-based environment.

Single-level Storage

Application programs on an iSeries server are unaware of the underlying hardware
characteristics, because of the iSeries Layer (or TIMI) (see “Technology Independent
Machine Interface” on page 13). Applications are also unaware of the characteristics of any
storage devices on the system 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, main storage and disk storage) reside in the
SLIC. All of the storage is automatically managed by the system. No user intervention is ever
needed to take full advantage of any storage technology. Programs work with objects (see
“Object-based” on page 18). Objects are accessed by name, not by address.

The iSeries server address size is vast. iSeries models can address the number of bytes that
64 bits allows it to address. The value 284 is equal to 18,446,744,073,709,551,616.
Therefore, the iSeries models 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 at approximately 6,000,000,000,000 miles in one year.

Single-level storage also enables another extremely important iSeries customers benefit,
object persistence. Object persistence means that the object continues to exist in single-level
storage (unless purposely deleted by the customer). Memory access is extremely fast. A
customary machine requires that information be stored in a separate file system if the
information is to be shared or retained for a long time.

Persistence of objects is extremely important for future support of object-oriented databases
for data accessibility and recovery. Objects continue to exist even after their creator goes
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away. The iSeries models are uniquely positioned to exploit this characteristic of object
persistence, where customary 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.

SOl

The Silicon on Insulator (SOI) technology was applied for the first time for the iSeries with
0S/400 V4R5. This technology is used by the iStar processors of the iSeries. The transistors
are built within and on top of a thin layer of silicon that is on top of an insulating layer. The
insulating layer is fabricated by implanting a thin layer of oxide beneath the primary silicon
surface of the wafer.

On-chip Copper-wiring Technology

Pulsar, iStar, and SStar processors use on-chip copper-wiring technology. Pulsar processors
integrate IBM CMOS7S technology. iStar and SStar processors integrate IBM CMOS8S
technology. Northstar technology used in prior AS/400e processors deploys aluminum for
on-chip wiring.

Copper's better conductivity permits thinner wires to be used, which enables the transistors
to be packed closer together. This new denser technology permits additional micro
architecture methods to improve performance. Denser processor technology also permits
more on-chip cache. Keeping multiple levels of high speed cache is enables efficient
utilization of the processors.

Hot-plugging

The term “hot-plug PCI” is used by the computing industry for a wide range of purposes.
Primarily, hot-plug PCI refers to the technology that allows users to install and remove PCI
devices while the computer is running. For iSeries servers, “hot-plug” is known as concurrent
maintenance.

A method must be in place to inform the operating system of insertion and removal events.
Driven by the demand for the highest possible availability, PCI hot-plugging is available
beginning with OS/400 V4R5 on all iSeries 8xx models and some of the 270 models. A brief
description of how hot-plugging is implemented on the iSeries follows.
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Hot-plugging in the iSeries
is made possible by power
control to individual card
slots, so that PCI IOPs or
IOAs can be added,
removed, or replaced
while the system remains
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User Interface
SST/DST

Hardware
Service
Manager
functions

active. In most cases, IOA
configurations can be
changed while other I0As
on the same IOP remain
operational. Hot-plug
implementation for the
iSeries with OS/400 V4R5
or later is illustrated in the
figure on the right.

iSeries V4R5
SLIC/ HW drivers
SYSTEM HW

Standard
Hot-Plug Hardware
Interface

Beginning in 0S/400

V4RS5, the interface for hot-plugging actions uses the Hardware Service Manager in the
System Service Tools, or a subset of Dedicated Service Tools (depending on which tool you
have started). In limited paging environment, Dedicated Service Tools communicates directly
with System Licensed Internal Code (SLIC).

Operating System 0S/400

One of the single most dramatic points about the iSeries servers is that the operating system,
08S/400, is a single entity. This section describes the meaning of this concept.

Once you buy an iSeries server, you do not have to continue shopping for system software
components before it is ready to run your business. All of the software components for a
relational database, comprehensive security, communications with a broad range of diverse
systems, including Internet capabilities, and many more are already there in the operating
system. They are all fully integrated into OS/400. By “fully integrated”, we mean fully tested,
too. All components and prerequisites for running business applications in the 2000s work
together, and are fully tested together. 0S/400 operates as a single entity.

A customary machine does not have this approach to its operating system design. A
customary operating system, which does the basic system housekeeping, needs a range of
software products added 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, recoverability, and so on.
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On a customary machine, many of these software modules are provided by third parties. A
customer has to assure that someone integrates all these modules and performs the tests
necessary to verify that they all function together. When one of the software components has
a new release, a customer again needs to ensure that component is replaced, plus any other
software modules on which it depends. The modules need to be at compatible release levels.
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 agree with your
diagnosis when you blame their software?

0S/400 does not have any of these problems. To achieve the functionality that is standard in
0S/400, a customer would need to 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 0S/400 is made available. 0S/400 customers do not have to install
individual system software components, nor do they have to check that releases can co-exist.

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.

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 and
security.

All objects are structured with a common object header and a functional portion dependent
on object type. Therefore, on the iSeries servers, instructions work on only what they are
supposed to work. Data cannot be treated as executable code (so that the processor tries, for
example, to execute someone's shoe size). Executable code cannot be 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 for non-iSeries
systems without an object-based approach.

Java

Java is a key application development environment for the iSeries server. AS/400 Developer
Kit for Java supports Sun's Java 2. The Java Virtual Machine, which resides below the iSeries
Layer, enables fast interpretation and execution of Java code on the iSeries servers. In
addition, a type of static compiler is available called a class transformer, to generate RISC
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machine code from Java byte codes. This Java transformer enables the direct execution of
Java on the system without the overhead of interpretation.

High-performance Garbage Collection is provided by OS/400 to improve the performance and
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 is planned to become even more integrated with, and tuned for, OS/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 system without modification. This support is called Remote Abstract Windowing Toolkit
(AWT). 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). Server programs with
graphical interfaces for configuration or tuning run on the system without modification.

Java objects on the iSeries servers can be full-fledged system objects that allow them to be
persistent, shared, secure, backed up, and restored. iSeries server single-level-storage
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 are aimed at simplifying the deployment, management, and tuning of
Java applications on the system. IBM has tested InstallShield's Java Edition product.
InstallShield allows Java application developers to create packages that will install natively on
the iSeries server. This is the common method used to package and install applications on
other platforms, such as Windows NT. InstallShield on the iSeries server makes it easier to
port applications to the system 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 iSeries, 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.

Java applets and applications that access iSeries and 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 iSeries applications and data using
low-level APIs. The AS/400 Toolbox for Java can be used on a client to access iSeries
servers running OS/400 V3R2, V3R7, or V4R1 and later. The ability to run Java applications
on the AS/400e requires OS/400 V4R2 or later and V4R5 on the iSeries. The Toolbox
requires Java Virtual Machine (JVM) 1.1.6 or later. At V4R4, the AS/400 Toolbox for Java was
enhanced to support the Java Database Connection (JDBC) 2.0 specification. Secure
Sockets Layer (SSL) specification enable support for data between the workstation and
system to be encrypted and the server authenticated.
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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. The iSeries servers are uniquely positioned to leverage Java as it evolves
from its current Web focus to a full commercial application environment. The strengths of the
iSeries server will be combined with Java's object-oriented, network computing technology to
provide solutions in the new millennium.

See “Java for iSeries (5722-JC1 and 5722-JV1)” on page 602 for more information.

Web Serving

An iSeries server can access a vast network of computers as if they are a single entity.
Everyone and everything can access and distribute information, applications, and services
provided by the network. For Web serving with the iSeries servers, network computing is
supported with HTTP Server for iSeries and HTTP Server Powered by Apache for iSeries.

HTTP servers are the core foundation of technology at the heart of all e-business
applications. They handle the communication with the client (typically browsers or
XML-rendering devices such as palm pilots) and provide the entry point into server
resources. These resources can range from simple HTML and GIF files, to e-business and
e-commerce applications, all the way to full-blown business-to-business, collaborative
enterprises.

iSeries HTTP support includes the Apache HTTP server. Apache, a freeware HTTP server, is
open-source software that implements the industry standard HTTP/1.1 protocol with a focus
on being highly configure capable and easily extendable. See “HTTP Server for iSeries
(5722-DG1)” on page 506 and “HTTP Server for iSeries (5722-DG1)” on page 506.

0OS/400 contains a complete set of base products and features that can be used to create a
Web presence. Included are TCP/IP, Java, Virtual Private Networking, Cryptographic
Services, Secure Socket Layer, Certificate Management, HTTP Server, Apache Server, and
many more. The WebSphere family of products offered by IBM for the iSeries server allows
you to build a complete e-business Web Site that is secure, easy to develop and maintain,
and scale based on your needs.

See “WebSphere and e-business” on page 567 and “WebSphere Development Studio for
iSeries (5722-WDS)” on page 611 for more information.

Lotus Domino

Domino for AS/400 is the leading groupware solution available for the iSeries server. It
provides unparalleled capability for iSeries customers to use their business data in
collaborative e-business solutions, both within their organizations and with their partners over
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the Internet. Domino for AS/400 provides a critical foundation as companies begin to move
from “information overload” into organizational learning and knowledge management. No
competitive product offers the ease of use, low cost of ownership, tight integration, and
positioning for the future that Domino for AS/400 delivers. Domino for AS/400 is offered with
familiar iSeries and AS/400e terms and conditions for purchase, services, and support. See
“Lotus Domino Server for iSeries (5769-LNT)” on page 633.

The iSeries 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 iSeries 270 and 820 models are used as the base models, the iSeries Dedicated
Server for Domino is fully configured with all of the same expandability currently available on
the iSeries servers 270 and 820.

Refer to “iSeries Dedicated Server for Domino” on page 135 and “AS/400e Dedicated Server
for Domino Positioning” on page 45 for more information.

iSeries Integration with the Windows NT Server

Consolidating Servers Inside an iSeries Server

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.

iSeries Integration with Windows NT Server enables Microsoft Windows NT Server Version
4.0 or Windows 2000 to be installed on the Integrated xSeries Server for iSeries. In this
single combination server, customers can run their mission critical business applications on
the iSeries solution, while also running Windows NT Server or Windows 2000 for file, print,
personal productivity, and other applications. Improved hardware control and availability with
reduced maintenance costs and simplified user administration and server operations are
possible on a combined server.

iSeries is enhanced with additional Windows server integration facilities. These
enhancements enable iSeries to support larger and more complex Windows applications and
offer additional tools to help reduce the cost of managing Windows server environments.

Attachment of N-way xSeries Servers — New with V5R1

iSeries supports the attachment of external n-way xSeries servers via the High Speed Link.
With the new Integrated xSeries Adapter, selected xSeries servers running a Windows 2000
Server can be used to extend Windows application scalability, while retaining the storage
consolidation and systems management advantages of the Integrated xSeries Server.
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Enhancements for the new Integrated xSeries Server include support for up to 32 servers on
selected iSeries models. See “iSeries Integration with Windows Server (Base 5722-SS1 as
5722-WSV)” on page 502.

Benefits of Server Consolidation on the iSeries Server
Server consolidation on the iSeries allows you to:

* Consolidate PC server hardware and operations so you can run up to 32 Windows NT
servers in a single server.

* Increase business recovery protection with high-speed backup of the combined iSeries
server and Windows NT systems.

* Improve server uptime and error recovery using highly reliable iSeries disk drives with
RAID-5 and mirroring options. Use a spare Integrated xSeries Server to replace a
failed server without reloading Windows NT.

* Maximize I/O investments by balancing iSeries servers and Windows NT disk
resources from a single pool. Switch user data disks between servers. Share the
iSeries tape and CD-ROM drives.

Logical Partitioning (LPAR)

Logical Partitioning enhances the role of the iSeries as a consolidated server. LPAR is of
value to customers who need server consolidation, business unit consolidation, mixed
production, and a test environment, as well as integrated clusters. With LPAR, companies
have both the power and flexibility to address multiple system requirements in a single
machine.

LPAR 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 6xx, Sxx, or
7xx and uni or n-way on 270 and 8xx models. Address multiple system requirements in a
single machine to achieve server consolidation, business unit consolidation, mixed
production/test environments, and integrated clusters.

Partitions have different system names and may have a different primary or secondary
national language, or they may operate using different time zones. Each partition's system
values can be set independently. This flexibility is ideal for banks and other multinational
companies to centralize operations in a single location, yet retain the national characteristics
of each system. Logical partitions are ideal for companies to run mixed interactive and server
workloads on a single iSeries. Logical partitions allow the interactive performance of an
iSeries to be flexibly allocated between partitions.
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With OS/400 V5R1, LPAR is significantly enhanced to allow dynamic movement of processor,
memory, and interactive performance between partitions. Up to four OS/400 V5R1 partitions
per processor with a maximum of 32 partitions is supported.

Virtual LAN support establishes multiple high speed TCP/IP communication connections
between partitions. Additional communication hardware is not required.

Linux is now supported in a logical partition.

You can find more details on LPAR in “Logical Partitions (LPAR)” on page 473.

Virtual LAN

Virtual LAN is new with OS/400 V5R1. Virtual LAN provides 16 independent high speed
internal bus-to-bus communication paths between logical partitions and supports TCP/IP
protocol.

Virtual LAN provides the additional granularity to set up high speed communications between
partitions