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Notices

References in this publication to IBM products, programs or services do not imply
that IBM intends to make these available in all countries in which IBM operates.
Any reference to an IBM product, program, or service is not intended to state or
imply that only IBM's product, program, or service may be used. Any functionally
equivalent product, program, or service that does not infringe any of IBM's
intellectual property rights may be used instead of the IBM product, program, or
service. Evaluation and verification of operation in conjunction with other products,
except those expressly designated by IBM, is the user's responsibility.

IBM may have patents or pending patent applications covering subject matter in
this document. The furnishing of this document does not give you any license to
these patents. You can send license inquiries, in writing, to the IBM Director of
Licensing, IBM Corporation, 500 Columbus Avenue, Thornwood, NY, 10594 USA.

Licenses of this program who wish to have information about it for the purpose of
enabling: (i) the exchange of information between independently created programs
and other programs (including this one) and (ii) the mutual use of the information
which has been exchanged, should contact:

IBM Corporation

Mail Station P300

522 South Road
Poughkeepsie, NY 12601-5400
USA

Attention: Information Request

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

Trademarks

© Copyright IBM Corp. 1998

The following terms are trademarks of International Business Machines Corporation
in the United States and/or other countries:

IBM ACF/NTAM
Advanced Peer-to-Peer Networking AIX

APPN BookManager
ciCs CICS/VSE
Common User Access CUA

DB2 ECKD
Enterprise Systems Architecture/390 eNetwork
ESA/390 ESCON
ES/9000 GDDM
IBMLink IMS

LPDA MVS/ESA
NetView 0S/2

0S/390 Personal System/2
Presentation Manager PR/SM

RISC System/6000 S/370

S/390 SQL/DS
Streamer Sysplex Timer
System/370 System/390
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VM/ESA VSE/ESA
VTAM

The following terms are trademarks of other companies;

« Windows is a trademark of Microsoft Corporation in the United States and/or
other countries.

e Pentium is a trademark of Intel Corporation in the United States and/or other
countires.

Statement of Limited Warranty

The warranties provided by IBM in this Statement of Limited Warranty apply only to
Machines you originally purchase for your use, and not for resale, from IBM or an
IBM authorized reseller. The term “Machine” means an IBM machine, its features,
conversions, upgrades, elements, or accessories, or any combination of them.
Machines are subject to these terms only if purchased in the United States or
Puerto Rico, or Canada, and located in the country of purchase. If you have any
questions, contact IBM or your reseller.

Machine: System/390 Integrated Server
Warranty Period*: 1 year

*Elements and accessories are warranted for three months. Contact your place of purchase for
warranty service information.

Production Status

Each Machine is manufactured from new parts, or new and serviceable used parts
(which perform like new parts). In some cases, the Machine may not be new and
may have been previously installed. Regardless of the Machine's production
status, IBM's warranty terms apply.

The IBM Warranty

IBM warrants that each Machine 1) is free from defects in materials and
workmanship and 2) conforms to IBM's Official Published Specifications. 1BM
calculates the expiration of the warranty period from the Machine's Date of
Installation. The date on your receipt is the Date of Installation, unless IBM or your
reseller informs you otherwise.

During the warranty period, IBM or your reseller will provide warranty service under
the type of service designated for the Machine and will manage and install
engineering changes that apply to the Machine. IBM or your reseller will specify
the type of service.

For a feature, conversion, or upgrade, IBM or your reseller may require that the
Machine on which it is installed be 1) the designated, serial-numbered Machine and
2) at an engineering-change level compatible with the feature, conversion, or
upgrade. Some of these transactions (called “Net-Priced” transactions) may include
additional parts and associated replacement parts that are provided on an
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exchange basis. All removed parts become the property of IBM and must be
returned to IBM.

Replacement parts assume the remaining warranty of the parts they replace.

If a Machine does not function as warranted during the warranty period, IBM or
your reseller will repair or replace it (with a Machine that is at least functionally
equivalent) without charge. If IBM or your reseller is unable to do so, you may
return it to your place of purchase and your money will be refunded.

If you transfer a Machine to another user, warranty service is available to that user
for the remainder of the warranty period. You should give your proof of purchase
and this Statement to that user.

Warranty Service

To obtain warranty service for the Machine, you should contact your reseller or call
IBM. In the United States, call IBM at 1-800-IBM-SERV (426-7378). In Canada,
call IBM at 1-800-465-6666. You may be required to present proof of purchase.

Depending on the Machine, the service may be 1) a “Repair” service at your
location (called “On-site”) or at one of IBM's or a reseller's service locations (called
“Carry-in”) or 2) an “Exchange” service, either On-site or Carry-in.

When a type of service involves the exchange of a Machine or part, the item IBM
or your reseller replaces becomes its property and the replacement becomes yours.
The replacement may not be new, but will be in good working order and at least
functionally equivalent to the item replaced.

It is your responsibility to:

1. obtain authorization from the owner (for example, your lessor) to have IBM or
your reseller service a Machine that you do not own;
2. where applicable, before service is provided —
a. follow the problem determination, problem analysis, and service request
procedures that IBM or your reseller provide,
b. secure all programs, data, and funds contained in a Machine,
c. inform IBM or your reseller of changes in a Machine's location, and
d. for a Machine with exchange service, remove all features, parts, options,
alterations, and attachments not under warranty service. Also, the Machine
must be free of any legal obligations or restrictions that prevent its
exchange; and
3. be responsible for loss of, or damage to, a Machine in transit when you are
responsible for the transportation charges.

Extent of Warranty
IBM does not warrant uninterrupted or error-free operation of a Machine.

Misuse, accident, modification, unsuitable physical or operating environment,
improper maintenance by you, or failure caused by a product for which IBM is not
responsible may void the warranties.

THESE WARRANTIES REPLACE ALL OTHER WARRANTIES, EXPRESS OR
IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
HOWEVER, SOME LAWS DO NOT ALLOW THE EXCLUSION OF IMPLIED

Notices XV



XVi

WARRANTIES. IF THESE LAWS APPLY, THEN ALL EXPRESS AND IMPLIED

WARRANTIES ARE LIMITED IN DURATION TO THE WARRANTY PERIOD. NO
WARRANTIES APPLY AFTER THAT PERIOD.

In Canada, warranties include both warranties and conditions.

Some jurisdictions do not allow limitations on how long an implied warranty lasts,
so the above limitation may not apply to you.

Limitation of Liability
Circumstances may arise where, because of a default on IBM's part (including
fundamental breach) or other liability (including negligence and misrepresentation),
you are entitled to recover damages from IBM. In each such instance, regardless
of the basis on which you are entitled to claim damages, IBM is liable only for:
1. bodily injury (including death), and damage to real property and tangible
personal property; and

2. the amount of any other actual loss or damage, up to the greater of $100,000
or the charge for the Machine that is the subject of the claim.

Under no circumstances is IBM liable for any of the following:

1. third-party claims against you for losses or damages (other than those under
the first item listed above);

2. loss of, or damage to, your records or data; or

3. economic consequential damages (including lost profits or savings) or incidental
damages, even if IBM is informed of their possibility.

Some jurisdictions do not allow the exclusion or limitation of incidental or
consequential damages, so the above limitation or exclusion may not apply to you.

This warranty gives you specific legal rights and you may also have other rights
which vary from jurisdiction to jurisdiction.
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IBM Agreement for Licensed Internal Code

You accept the terms of this Agreement by your initial use of a machine that
contains IBM Licensed Internal Code (called “Code”).

These terms apply to Code used by certain machines IBM or your reseller specifies
(called “Specific Machines”). International Business Machines Corporation or one
of its subsidiaries (“IBM”) owns copyrights in Code. IBM owns all copies of Code,
including all copies made from them.

If you are the rightful possessor of a Specific Machine, IBM grants you a license to
use the Code (or any replacement IBM provides) on, or in conjunction with, only the
Specific Machine for which the Code is provided. IBM licenses the Code to only
one rightful possessor at a time.

Under each license, IBM authorizes you to do only the following:

1. execute the Code to enable the Specific Machine to function according to its
Official Published Specifications (called “Specifications”);

2. make a backup or archival copy of the Code (unless IBM makes one available
for your use), provided you reproduce the copyright notice and any other
legend of ownership on the copy. You may use the copy only to replace the
original, when necessary; and

3. execute and display the Code as necessary to maintain the Specific Machine.

You agree to acquire any replacement for, or additional copy of, Code directly from
IBM in accordance with IBM's standard policies and practices. You also agree to
use that Code under these terms.

You may transfer possession of the Code to another party only with the transfer of
the Specific Machine. If you do so, you must 1) destroy all your copies of the Code
that were not provided by IBM, 2) either give the other party all your IBM-provided
copies of the Code or destroy them, and 3) notify the other party of these terms.
IBM licenses the other party when it accepts these terms. These terms apply to all
Code you acquire from any source.

Your license terminates when you no longer rightfully possess the Specific
Machine.

Actions You May Not Take
You agree to use the Code only as authorized above. You may not do, for
example, any of the following:

1. otherwise copy, display, transfer, adapt, modify, or distribute the Code
(electronically or otherwise), except as IBM may authorize in the Specific
Machine's Specifications or in writing to you;

2. reverse assemble, reverse compile, or otherwise translate the Code unless
expressly permitted by applicable law without the possibility of contractual
waiver;
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3. sublicense or assign the license for the Code; or

4. lease the Code or any copy of it.
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Preface

This book describes how to install, generate, and modify S/390 operating systems
on the IBM S/390 Integrated Server Model BO1. This includes information on:

The IBM S/390 Integrated Server, its hardware and software components, and
connectivity options

Installing IBM S/390 Integrated Server programs and S/390 operating systems
How to operate and configure the system to create and maintain S/390
operating systems

How to use tools provided by the IBM S/390 Integrated Server to solve
problems

How to improve the operation and performance of the IBM S/390 Integrated
Server, by using commands and utilities provided with the product

Who This Book Is For

This book is intended for a system programmer responsible for installing and
maintaining S/390 operating systems on the IBM S/390 Integrated Server. A
general understanding of System/390® data processing and teleprocessing
techniques is assumed. In particular, you must have a good understanding of the
S/390 operating system, and a general knowledge of a S/390 Server. You should
also have a good understanding of the OS/2® operating system.

How This Book Is Organized

This book contains the following chapters and appendixes:

© Copyright IBM Corp. 1998

Chapter 1, “Introduction to the IBM S/390 Integrated Server” on page 1 tells
about the benefits of the IBM S/390 Integrated Server and provides an
overview of its hardware and software components.

Chapter 2, “P/390 I/0O Subsystem” on page 15 provides information to help you
decide which options you want to use when installing and configuring the
system.

Chapter 3, “Installing P/390 Hardware and Software” on page 29 contains
procedures to help you customize the IBM S/390 Integrated Server for the
S/390 environment.

Chapter 4, “Installing a Non-Preconfigured Operating System” on page 31
provides guidance when installing the S/390 operating system and associated
products.

Chapter 5, “Operating the P/390” on page 47 describes how to use the tools
for operating the IBM S/390 Integrated Server.

Chapter 6, “Configurator Overview” on page 59 contains an overview of the
Configurator which you will use to configure the IBM S/390 Integrated Server.

Chapter 7, “Configurator Tasks” on page 93 gives step-by-step instructions on
how to use the Configurator to complete certain tasks.

Xix
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Chapter 8, “Configuring the 3172 SDLC Gateway” on page 147 tells how to
configure the IBM S/390 Integrated Server for the 3172 SDLC Gateway
(MVS/ESA and OS/390 only) function.

Chapter 9, “Using the P/390 Manual Operations Session” on page 167
describes the S/390 manual operations session, including editing registers,
editing main storage, and generating hardware requests.

Chapter 10, “Exploiting the S/390 Integrated Server with VSE/ESA” on
page 175, Chapter 11, “Exploiting the S/390 Integrated Server with MVS/ESA
and OS/390” on page 183, and Chapter 12, “Exploiting the S/390 Integrated

Server with VM/ESA” on page 191 give suggestions on using S/390 operating
systems and IBM S/390 Integrated Server combination.

Chapter 13, “CMS Commands” on page 199 describes the CMS commands
that are shipped with the IBM S/390 Integrated Server.

Chapter 14, “OS/2 Utilities” on page 221 describes the OS/2 utilities that come
with the IBM S/390 Integrated Server.

Chapter 15, “Modifying CP and CMS (VM/ESA Only)” on page 239 describes

information you should consider before you modify CP for use on the S/390
Integrated Server.

Chapter 16, “Performance Hints and Tips” on page 251 contains performance
and tuning hints that were gathered during laboratory experiences.

Chapter 17, “How the P/390 Supports the S/370 and S/390 Architecture” on
page 255 identifies S/370™ and ESA/390™ facilities that are supported and
unsupported by the P/390.

Appendix A, “Documentation and Related IBM Manuals” on page 261 lists
additional publications that describe the IBM S/390 Integrated Server and the
operating systems supported on the IBM S/390 Integrated Server.



Introduction to the S/390 Integrated Server

Chapter 1. Introduction to the IBM S/390 Integrated Server

The IBM S/390 Integrated Server Model BO1 brings together two powerful
technologies:

* Compact, high-performance, low-cost peripheral component interconnect (PCI)
servers with their broad range of user-friendly interfaces and applications, and

» Enterprise System Architecture/390®-based operating systems with their rich
tradition of applications and functions supporting interactive and commercial

processing.

P/390 Solutions

The S/390 Integrated Server offers unique and cost-effective computing solutions
with the latest technology to customers who require ESA/390 architecture on a
workstation or on a server in a Local Area Network (LAN) environment. The
software provided with the S/390 Integrated Server offers new solutions to
customers, for example:

* A development workbench
» A distributed server
¢ An entry System/390 server

The following section describes sample environments in which the S/390 Integrated
Server can support your business or enterprise. The scenarios are only intended to
outline the possibilities. They should not be used as a guide to establish a specific

environment.

Development Workbench
Using the S/390 Integrated Server as a development workbench, it can serve as a
dedicated platform for developing, testing, and maintaining mainframe applications,
using the same tools as the host. Therefore, the availability of the host production
system is increased, dependencies on the host are eliminated, and risks to the
production system are reduced, resulting in higher productivity. Figure 1 on
page 2 shows an enterprise organized this way.

Application and system development performed on a S/390 Integrated Server on
the LAN increases the availability of the host system. Developers can continue to
move applications, data, and system changes between the mainframe and the
S/390 Integrated Server on the LAN. Commands and utilities supplied with the
S/390 Integrated Server software can aid in using the S/390 Integrated Server

facilities.

As applications are developed, client workstations that access the host across the
LAN for production applications can access this end-user test machine to validate
the applications before they are moved to the mainframe. These applications are
uploaded to the host system through the connectivity facilities provided by the
S/390 Integrated Server and the S/390 operating systems that run on it.

With the host mainframe connected to the LAN with devices such as the 3172
controller or an integrated mainframe LAN adapter, full SNA connectivity is
available between the mainframe and the LAN-attached devices to support these

© Copyright IBM Corp. 1998 1
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types of environments. S/390 Integrated Servers can communicate peer-to-peer
across the LAN with the mainframe and with each other. Workstations can
communicate with S/390 Integrated Servers on the LAN, with the mainframe, or

both.
7 NS/390 Host
- ~ S/390
'Integrated Server
o . System
- T " ! Programming
Nl
(  Lan \
|} - Application
~_End User - . Development
" | Applications ~~ ~ land Test

Figure 1. S/390 Integrated Server as a Development Workbench

Distributed Server

The S/390 Integrated Server can participate in multiple local and remote
enterprises. Figure 2 on page 3 shows an example of this.

Remote Server: If you have a business or enterprise that needs total systems
management of multiple remote systems, the S/390 Integrated Server provides a
distributed platform that is capable of running ESA/390 applications. Remote
locations can run their businesses autonomously while receiving consistent
services, such as business applications, regional and corporate data, system skills,
and transparent systems management, from the host. Cost savings are achieved
by consolidating skills at the host, by eliminating administrative skills at the remote
sites, and by reducing telecommunications costs.
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Figure 2. 5/390 Integrated Server in Distributed Environments

Entry S/390 Server
The S/390 Integrated Server can run as an entry System/390 server, replacing
S/370 mainframe systems that are outdated. Figure 3 on page 4 shows an
example of how this would be done. Substantial savings can be demonstrated in
lower maintenance costs on both the processor and DASD, lower energy costs,
lower connectivity costs, and environmental savings. You have the flexibility of
configuring the S/390 Integrated Server as a stand-alone system or integrating it
into a LAN environment. You can also attach selected tape drives, printers, and
communication controllers to the S/390 Integrated Server by using the S/390
Parallel Channel adapter, or utilize the ESCON® feature of the S/390 Serial
Channel adapter to connect to new devices and to those you were unable to
connect to in the past.
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By replacing existing S/370 and S/390 operating systems with the S/390 Integrated
Server, you can use the latest technology, including S/390 ESA software, and
retain the same skills. The S/390 software provides complete year 2000 support.

Today S/390 Integrated Server
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Figure 3. S/390 Integrated Server as an Entry Server

System Overview

The S/390 Integrated Server is a dual-processor system with a high-performance
Pentium® Il processor as part of the I/0 and Service Processor (IOSP). This IOSP
provides an execution environment for the programs that provide the S/390 I/O
emulation. An enhanced S/390 Microprocessor Complex (P/390) provides the
S/390 ESA instruction set and runs the VM/ESA®, VSE/ESA™, and OS/390®
operating systems unmodified. Most S/390 applications run unmodified on the
S/390 Integrated Server. (Throughout this book, the System/390 Microprocessor
Complex will be referred to as the P/390.)

Figure 4 on page 5 illustrates the basic structure of the S/390 Integrated Server.

4  User's Guide and Reference



Introduction to the S/390 Integrated Server

———
- ~

- ~N
S/390 Microprocessor
,/ Complex (P/390) \
\

// e P/390 LIC \\

|, * S/390 Operating System !

\ S/390 Applications |

- \\ (Memory: 256MB) //
\\ AT T T~

)(I/O and Service <
/" Processor (I0SP) ™

/ e 0S/2 \
/ eNetwork Personal
| Communications
| * OS/2 Device Drivers |
\ * P/390 I/O Subsystem /

\ Communications Buffer
\ Shared Memory Windows

\
1 M /
N (Ivlemory 28 B) P

—

] |
1 |

Figure 4. S/390 Integrated Server System Overview

S/390 Integrated Server Hardware Structure
There are two processor parts in the S/390 Integrated Server system:

The System/390 Microprocessor Complex or P/390 card
The I/0 and Service Processor (IOSP)

This section describes these main components.

The System/390 Microprocessor Complex
The S/390 Microprocessor Complex or P/390 card, is presently supported in the
S/390 Integrated Server Model BO1. It has the following features:

S/390 microprocessor

256MB ECC memory

64-bit internal data flow

Integrated floating point unit
Support for S/390 ESA architecture
Sends 1/O requests to the IOSP
Uses one PCI slot

The P/390 provides the functions of an S$/390 processor and is best understood
when you look at its main parts.

The P/390 licensed internal code is responsible for processor communication
with the IOSP and for implementation of the ESA/390 architecture on the S/390
Integrated Server. This code is supplied with the S/390 Integrated Server
Program and is installed on the integrated server's hard disk. It is loaded from
the hard disk when an IPL command is executed.

Chapter 1. Introduction to the IBM S/390 Integrated Server 5



Introduction to the S/390 Integrated Server

e The P/390, with the aid of the licensed internal code, can run the VM/ESA,

VSE/ESA, and OS/390 operating systems along with their applications. The
System/390 Microprocessor Complex is implemented via a single 300,000 gate
CMOS VLSI module. The P/390 supports the standard ESA/390 instruction set
and facilities described in the ESA/390 Principles of Operations. In addition,
the S/390 Integrated Server can operate in S/370 mode. In S/370 mode, the
standard S/370 instruction set and facilities, as described in the IBM
System/370™ Principles of Operation, are supported. Additional facilities
provided by the S/390 Integrated Server are described in Appendix A,
“Documentation and Related IBM Manuals” on page 261.

The P/390 takes advantage of the /O capabilities of the IOSP to support S/390
I/O operations rather than having its own separate 1/0O capabilities. It works in
tandem with the 1/0 and Service Processor (IOSP) to provide a base for
running the device managers, which in turn provide the S/390 device emulation.

Real memory for the P/390 consists of 256MB ECC memory. This memory is
part of the P/390 and is completely separate from the IOSP memory that
comes with the S/390 Integrated Server. It is dedicated to the P/390, and it is
only used to support execution of the S/390 operating system and its programs.

The 1/O and Service Processor (IOSP)

The /O and Service Processor (IOSP) is available in the S/390 Integrated Server
Model BO1. The P/390 takes advantage of the I/O capabilities of the IOSP to
support S/390 /O operations rather than having its own separate /O capabilities. It
utilizes an S/390 I/O subsystem implemented through device emulation software,
device drivers, and S/390 Integrated Server devices controlled by the IOSP to
service its I/O requests.

The following features are standard on the S/390 Integrated Server Model BO1:

6 User's Guide and Reference

Single Board Computer (SBC) with an on-board high performance 333MHz Intel
Pentium Il processor-L1 cache 32KB and L2 cache 512KB
IBM System/390 Microprocessor Complex (P/390) with 256MB ECC memory
S/390 Parallel Channel and ESCON Channel adapters
Internal Serial Storage Architecture (SSA) RAID-5 DASD controller
Sixteen hot-swap DASD bays
Expansion slots:
— sixteen Peripheral Component Interconnect (PCI) I/O slots, and
— three Industry Standard Architecture (ISA) slots
Accelerated Graphics Port (AGP) On Board Video with 2 MB memory
Integrated 10/100Mbps PCI Ethernet controller
4mm DDS/3 digital audio tape (DAT) provided for S/390 software installation
and service
Two high-speed serial ports and one parallel port
Enhanced 101-keyboard
IBM PS/2 mouse
1.44MB diskette drive
CD-ROM drive
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S/390 Integrated Server Software Structure
Figure 4 on page 5 shows the major software components that run on the

processor:

» S/390 operating system
e OS/2 operating system, for S/390 Integrated Server support

e P/390 I/O subsystem

You should already be familiar with the software structure of an S/390 processor
running VM/ESA, VSE/ESA, MVS/ESA™, or OS/390. If not, see the manuals listed
in Appendix A, “Documentation and Related IBM Manuals” on page 261. The new
piece in the picture for a system running S/390 software is the I/O and Service
Processor (IOSP) and the programs running on it. A description of each of these
software components follows.

S/390 Operating Systems
Here are the S/390 operating systems that are supported on the S/390 Integrated

Server:

VM/ESA (currently marketed releases)
VSE/ESA (currently marketed releases)
MVS/ESA (currently marketed releases)
0S/390 (currently marketed releases)

The S/390 operating systems are distributed on any currently supported tape,
including the 4mm digital audio tape (DAT). In addition, the S/390 preconfigured
systems are distributed on CD-ROMs. The installation of the preconfigured system
has been simplified; and it will be preinstalled so that the S/390 Integrated Server is
ready to run when it arrives. Additional CD-ROMs also contain VM/ESA, VSE/ESA,
MVS/ESA, and OS/390 publications in softcopy format for use with BookManager®
Read licensed products or library readers supplied on the CD-ROM.

To find out the current release level for the operating system that is supported,
contact your IBM marketing representative, or IBM authorized dealer, or call
800-IBM-CALL in the U.S. and Canada. In some situations, you may be able to
migrate older releases of S/370 or S/390 operating systems to a later release.

0S/2 Operating System
The following programs are required and come preloaded on the S/390 Integrated

Server:
* IBM OS/2 Warp Server
¢ |BM eNetwork™ Personal Communications for OS/2

The S/390 Integrated Server uses QS/2 facilities to control parts of the IOSP
system, including standard I/O devices, such as the display, keyboard, mouse,
disks, and printer. The multitasking capabilities of OS/2 allow concurrent execution
of OS/2 applications and the device managers and programs that support the
P/390. Installation and operation of the S/390 environment are also integrated into
the OS/2 environment.

OS/2 must be properly installed on the S/390 Integrated Server before the P/390
programs can be installed, because the installation steps use standard OS/2
commands to copy the P/390 support programs to OS/2 formatted disks. This use
of unaltered BIOS and OS/2 is an advantage for installation, backup, recovery, and
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debugging. No special tools are required to manipulate the S/390 Server disks,

which contain standard OS/2 files representing both the P/390 programs and the
S/390 disk volumes.

IBM Multi-Protocol Transport Services (MPTS) is required on the S/390 Integrated
Server for MPTS connections. MPTS function is provided by OS/2 Warp. These
and other S/390 Integrated Server connectivity options are described further in
Chapter 2, “P/390 I/O Subsystem” on page 15.

3270 emulation sessions are used on the S/390 Integrated Server to access the
ESA/390 operating system. These sessions are displayed in OS/2 windows, as are
other functions related to the S/390 environment, such as the S/390 CPU activity
window shown in Figure 15 on page 49. Some of the S/390 Integrated Server
programs use the Presentation Manager® interface to display screens that support
the S/390 environment. Online help is also available.

P/390 icons are provided for easy access to the functions that are used to operate
and support the S/390 environment. Figure 14 on page 47 shows the icon folder
that is displayed when the P/390 icon is selected from the OS/2 desktop.

The IPL P/390 icon can be included in the OS/2 startup folder to automate the

startup of the S/390 operating system when the S/390 Integrated Server is turned
on.

0S/2 Problems

The S/390 Integrated Server I/O subsystem is based on a customized OS/2. If any
programs are added to the OS/2 that are not part of the Integrated Server product,
these applications can affect both the performance and reliability of your S/390 I/O.

If you have added new applications and then experience any problems, first stop
running the applications while the P/390 is IPLed, to see if the problems cease. If
the problems persist, then try uninstalling the applications. If you still have
problems, then contact your IBM Business Partner; your C: drive may have to be
formatted and reloaded.

Note: The following programs are not part of the S/390 Integrated Server product
and should never be loaded or run:

¢ Netfinity
¢ (OS/2 LAN Server
« HPFS386

P/390 I/0O Subsystem

The S/390 Integrated Server IOSP provides the I/O support for the P/390 in place
of System/390 channel hardware. All of the standard S/370 and S/390 I/O devices
are emulated by device drivers, device managers, and utilities that come with the
P/390 programs and by S/390 Integrated Server devices that are standard features
of the system or are added through instaliation of additional device adapters The
P/390 I/0O subsystem consists of:

e P/390 device driver

I/0 control blocks (IOCBs)

S/390 channel emulator

Device manager emulators for S/390 I/O devices

Device map (DEVMAP) for mapping emulated S/390 hardware devices to OS/2
devices
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These components are described in detail in Chapter 2, “P/390 I/O Subsystem” on
page 15.

Connectivity

There are many ways to provide connectivity to the S/390 operating systems
running on the S/390 Integrated Server. With appropriate software installed, the
S/390 Integrated Server can operate using IBM Systems Network Architecture
(SNA), IBM non-SNA networks and some non-IBM networks. The device
managers identified in this section are described in detail in Chapter 2, “P/390 I/O
Subsystem” on page 15.

S§/390 Integrated Server

LCS3172 (TCP/IP)

LAN3172 (SNA/VTAM) snavTam  Workstation
LAN3274 (TN3270) . E
P . .
“ WM Token-Ring or Ethernet LAN — ~~—~IQP{IPA o Workstation
- 3174-63R — L
, K / \_ - TN3270
’ / CTC;F. o - Workstation
SNA/VTAM gyanTam SNA/VTAM G
, TCPAP  Topyp  TCPAP
.- Boundary / .
- Node e " S/390
__ Converter = - 37x5,3172, Integrated
/ \x,'\' - 31 74, ICA . Server
// -
spLC: . BSC / .. PC Server
) - System/390
S/390 Host

Figure 5. The S/390 Integrated Server in a Local Area Network
Figure 5 shows the possibilities of using a token-ring or an Ethernet LAN using
P/390-provided device managers LCS3172, LAN3172, and LAN3274.

» 3270-type terminals and printers can gain connectivity through a LAN-attached
3174 display controller using SNA/VTAM®.

* A LAN-attached boundary node converter ] using SNA/VTAM can be used to
provide connectivity for SDLC- and BSC-attached devices.

* LAN-attached S/390 host mainframes [ can establish connectivity to the
S/390 operating systems using either SNA/VTAM or TCP/IP. A S/390 host
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connection to the LAN would be through a 37X5, 3172, 3174 controller or an
integrated communication adapter (ICA).

The S/390 operating system on the S/390 Integrated Server can communicate
across [ the LAN peer-to-peer to a PC Server System/390 or [ another

S/390 Integrated Server as if they were connected using a 3172-001 controller.
Either SNA/VTAM or TCP/IP can be used.

Workstations using the TN3270 protocol [J for transmitting 3270 data streams
over TCP/IP Telnet can communicate with the S/390 operating system using
non-SNA DFT 3270 emulation sessions.

TCP/IP clients connected to the LAN can access the S/390 operating
system running on the S/390 Integrated Server.

0S/2, Windows®, and DOS client workstations [} on the LAN can

communicate with S/390 Integrated Server from 3270 emulation sessions using
SNA 3270 protocol.

S/390 Integrated Server

AWSICA (ICA SDLC/BSC)
... WAN3172 (XCA SDLC)

‘ AWSICE

- Printer
3174 - 3745
-~ S/390
y v 1 Integrated Server
- spLC E
BSC
- 3174 3745 - 3174 spLC
H , BSC
- -
R PC Server
. \ _ System/390

S/390 Host

S$/390 Host

Figure 6. The S/390 Integrated Server with Communication Lines

Figure 6 describes additional connectivity options using conventional
communication lines and P/390 device managers AWSICA and WAN3172. Also
provided is an attachment capability using the S/390 Parallel Channel (with the

S/370 OEMI interface specification) and/or ESCON Channel. The AWSICE device
manager supports this capability.
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¢ 3174 display controllers can be connected to a S/390 Parallel Channel or
ESCON Channel through an ESCON director, thus providing local attachment
for 3270-type terminals and printers.

* Applications requiring an expanded communication capability can attach a 3745
communication controller [ to a S/390 Parallel Channel or ESCON Channel
through an ESCON director. The 3745 can provide alternate connections to
the S/390 host ] or 3174 display controller [} as well as increased
communication capabilities.

* Remote 3270-type terminals and printers can be attached using a 3174 display
control unit [ with a directly-connected communication link.

* A remote peer-to-peer PC Server System/390 or S/390 Integrated Server
connection fJ can be established using a directly connected communication
link and either SDLC or BSC protocols.

» Remote printers ] can be attached using BSC protocols.

Commands and Utilities

Commands

Several commands and utility programs are used with the S/390 Integrated Server
in addition to those provided by the OS/2 and S/390 operating systems. These are
useful when operating P/390 functions on the S/390 Integrated Server.

CMS commands that come with the S/390 Integrated Server complement those
provided by the VM/ESA operating system. CMS users can invoke these
commands from VM sessions running on the S/390 Integrated Server to access
host VM data and OS/2 files and to interact with the OS/2 environment. These are
included with the VM/ESA preconfigured system.

Figure 7 lists the commands and their functions:

Figure 7. Commands and their functions

Command Function

MOUNT Associate an OS/2 file specification with an S/390
Integrated Server emulated tape drive

NEWDIR Import the current VM user directory from OS/2 and make
it active in VM

08s2 Execute an OS/2 command from a S/390 Integrated
Server virtual machine

PCOPY Copy (import/export) files between OS/2 and VM

PIPE OS2 Use the OS2FILE stage command in a pipeline running
under CMS to read or write an OS/2 file

PIPE OS2FILE Read or write OS/2 files from CMS pipelines
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