
 

Licensed ProgramIBM
Specifications

Transaction Processing Facility
Version 4 Release 1
Program Number 5748-T14

IBM Transaction Processing Facility Version 4
Release 1 (referred to as the TPF 4.1 system in
the remainder of this book) is an operating system
that works with application programs to process
transactions for customers in a real-time environ-
ment. For example, the TPF 4.1 system can be
used for computing needs such as transaction
processing, network switching, and front-end proc-
essing.

The TPF 4.1 system replaces earlier versions of
the TPF product. Customers requiring the TPF
4.1 functions must migrate to the TPF 4.1 system.

The TPF 4.1 system is designed for businesses
and organizations that have high online trans-
action volumes and large networks. Because of
its high capacity and high availability character-
istics, the TPF 4.1 system is well-suited for envi-
ronments where growth is expected to be very fast
or unpredictable, or where there are high peak
periods of transaction activity. It is especially
useful for application programs that need high
capacity and extremely low cost per transaction.

Very short path lengths for critical system services
such as DASD input/output (I/O) help to make effi-
cient use of the TPF 4.1 system resources and to
provide a very low cost per transaction.

The TPF 4.1 system includes the base product
and the following features:

High Performance Option (HPO) Feature:  This
feature, consisting of the loosely coupled facility
and the multiple database function (MDBF), allows
the TPF 4.1 system to run in a loosely coupled
configuration where each central processing
complex (CPC) can share a common database.
The HPO feature provides two distinct
subfunctions:

� The loosely coupled facility, which allows the
TPF 4.1 system to run in a loosely coupled
configuration where multiple CPCs can share a
common database

� The multiple database function (MDBF), which
provides users with the ability to separate mul-
tiple databases physically or logically.

The Multi-Processor Interconnect Facility (MPIF)
feature is required for this feature.

Multi-Processor Interconnect Facility (MPIF)
Feature:  This feature provides an interface that
permits TPF CPCs to communicate with each
other at a very high speed.

TPF Application Requester (TPFAR) Feature:
This feature allows TPF application programs to
read and write data directly to IBM DATABASE 2
(DB2) Version 2 Release 3 or later release. The
TPFAR feature supports the IBM Systems Appli-
cation Architecture (SAA) strategy for database
distribution using the remote unit of work method
of distributed access. The TPFAR feature imple-
ments the requester portion of the Distributed
Relational Database Architecture (DRDA), allowing
TPF application programmers to send static Struc-
tured Query Language (SQL) requests to a remote
DB2.

Note:  IBM C/370 language support, which was a
feature with the TPF 3.1 system, is now included
in the base product.

Enhancements to the TPF 4.1 System

The following are the major TPF 4.1 system
enhancements:

Transaction Protection and Data Integrity:  The
TPF 4.1 system separates and isolates informa-
tion into types of address spaces for system proc-
essing and message processing. Through the use
of the dynamic address translation (DAT) facility
and low address protection, the TPF 4.1 system
changes how storage is physically and logically
used for system programs, application programs,
and messages. The introduction of virtual address
spaces in the TPF environment has significantly
increased the integrity of the data environment in
the TPF 4.1 system. The TPF 4.1 system also



 

provides the basic tools needed for additional data
integrity and recovery.

The TPF 4.1 system provides very high
throughput measured by the number of messages
per second. A single transaction usually involves
several messages and multiple database
accesses. The typical TPF 4.1 system processes
several hundred messages per second. For even
higher throughput, a loosely coupled TPF 4.1
system can process thousands of messages per
second. The TPF 4.1 system reaches its high
transaction rate, in part, by allowing customers to
determine the degree of integrity needed for each
system resource and to build their own recovery.

Increased Main Storage for Application
Program Use:  By using the TPF 4.1 system,
customer application programs benefit from
increased access to storage above and below
16MB, while maintaining the 24-bit application
program interface (API) for existing TPF system
software. The concept of virtual storage replaces
the concept of real (main) storage.

Improved System Availability:  The TPF 4.1
system provides very high system availability. In
many cases, the scheduled availability has
exceeded 99.9%, which represents fewer than 10
minutes of downtime per week. Even higher avail-
ability can be achieved when TPF central proc-
essing complexes (CPCs) are run in a loosely
coupled configuration.

By using the TPF 4.1 system, less downtime is
needed for software maintenance because cus-
tomers can dynamically change storage allocation
values, add SNA terminals without stopping the
network, assign new programs online without reini-
tializing the system to activate the programs, and
change program attributes without reinitializing the
system to activate the attributes.

E-Type Loader Enhancements:  The E-type
loader loads programs while the TPF 4.1 system
is in production. The TPF 4.1 system solves the
interface problem that occurred during E-type
loading in the TPF 3.1 system when there was a
window of time in which both old and new ver-
sions of a program could be used.

Multiple TPF Images:  Multiple TPF images
allows customers to define up to 8 images of the
TPF system on a single processor. Maintaining
multiple and separate TPF images allows cus-
tomers to integrate program changes more easily
by performing loads while the TPF system proc-
esses messages without destroying the existing
program base, and by providing the ability to fall
back immediately to a previous program base
without reloading the previous program versions.

Simplified System and Program Allocation:
The system allocation process is simplified using
the TPF 4.1 system. The system allocator
program (SALO) compiles, link-edits, and runs in
one job. Before the TPF 4.1 system, allocation
was staged in several jobs.

General Loader Enhancements:  User produc-
tivity and system management are improved by
allowing customers to have more control over
loading programs and by removing system allo-
cation restrictions. With the TPF 4.1 system, the
number of programs that can be allocated has
increased from fewer than 33 000 to more than
1 000 000 programs.

Expanded File Addressing Capacity:  The TPF
4.1 system supports two new file addressing
formats, FARF4 and FARF5. FARF4 is a
migration step between the present FARF3
address scheme and increases the system data-
base addressing capacity from 640 million to
approximately 1 billion (230) records. Migration to
FARF5 expands the addressing capacity even
more, to approximately 4 billion (232) records.
FARF3 addresses are still supported but cannot
coexist with FARF5 addresses.

TPF Advanced Program-to-Program Communi-
cations (TPF/APPC) Enhancements:  The TPF
4.1 system includes additional base APPC func-
tions to TPF/APPC support to complete TPF
system support of all APPC base functions,
including mapped conversations (for the C lan-
guage interface only) and parallel sessions.

SNA Communications Enhancements:  Cus-
tomers can now install new network definitions
without disrupting the network or recycling
processors. In addition, customers can write
network definitions to tape or general data sets
(GDSs).
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Diagnostic Tools:  Several enhancements were
made to the branch trace facility, real-time trace
(RTT), online minidump, macro trace, system log
trace, Enter/Back trace, I/O trace, register trace,
program event recording (PER) facility, path infor-
mation unit (PIU) trace facility, and SNA I/O trace
facility.

System Error Dump Enhancements:  Cus-
tomers can now control the content of a TPF
dump. System error options are no longer
subsystem-unique and customers can define mul-
tiple sets of system error numbers and specify
additional main storage areas to be dumped.

Enhanced Tape Support:  The TPF 4.1 system
provides automatic tape mounting, system
detection of lost tape interrupts, and stalled tape
module queues. The TPF 4.1 system also sup-
ports only 3480 tape and tape control devices.

Migration Aids:  The TPF 4.1 system provides
migration aids to protect the customer's invest-
ment. These aids include the IBM Transaction
Processing Facility Migration Guide: TPF 3.1
System to TPF 4.1 System (referred to as the TPF
Migration Guide: TPF 3.1 System to TPF 4.1
System in the remainder of this book), IBM Trans-
action Processing Facility Migration Guide:
Program Update Tapes (referred to as the TPF
Migration Guide: Program Update Tapes in the
remainder of this book), the FARF migration path,
virtual-equals-real (VEQR) operating mode,
block-checking mode, and multiple TPF images.

Virtual File Access (VFA) Enhancements:  To
improve performance in the TPF 4.1 system, VFA
is always present and active.

System Service Request Enhancements:
Enhancements to the macro decoder and super-
visor call instruction (SVC) definitions increase the
ability of an application program to request system
services.

Improved Interprocessor Communications
(IPC):  Beginning with the TPF 4.1 system, the
only supported path for IPC is through the Multi-
Processor Interconnect Facility (MPIF) feature.

Performance Monitoring Enhancements:
Several reports are enhanced to be more usable
and present additional information. A new report
contains a histogram of storage frame usage.

Improved System Initialization:  System initial-
ization is easier in the TPF 4.1 system. The file
address compute program (FACE) table gener-
ation is handled by a new offline FACE table gen-
erator program rather than as part of the system
initialization process (SIP).

Improved Capture and Restore Operations:
The capture and restore utility controls the
maximum number of simultaneous captures
allowed for each tape control unit, DASD control
unit, DASD channel path, and tape channel path
based on the channel path activity.

Specified Operating Environment

 Machine Requirements

The following are the minimum hardware require-
ments for operating a TPF 4.1 system:

� IBM ESA/370 or IBM ESA/390 for both the pro-
duction systems and any IBM Virtual Machine
(VM) or Processor Resource/Systems Manager
(PR/SM)-based test and production facilities

� Eight megabytes (8MB) of main memory (also
needed for a test system)

Note:  Depending on your TPF system config-
uration, your results may vary.

� At least 4 tape units and 1 tape control unit
� One DASD control unit
� Two DASD devices
� One system console.

Storage Devices:  This section discusses storage
devices such as tape units, and DASD and DASD
control units.

Tape Units

The TPF 4.1 system supports all models of the
following tape units and product features:

� Model 3480 Tape Unit and Model 3480 Control
Unit

� Model 3490 Tape Unit and Model 3490 Control
Unit.

The preceding tape units and tape control unit
models may provide the following product
features:

� Improved Data Recording Capability (IDRC)
feature
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� Automatic Cartridge Loader feature (manual or
automatic modes only), which maximizes cus-
tomer efficiency in automatic tape mounting

� Dual Control Unit Communications Coupler
feature

 � Multipathing
� IBM 3480 Model 2 XF Format (written and

read by 3490E devices)
� IBM Enterprise Systems Connection (ESCON)

channel adapter
� Enhanced Capacity Cartridge System Tape
� First-in-first-out (FIFO) control unit buffer

recovery.

Notes:

1. The Model 3420 tape unit and associated
3803 control units are no longer supported.

2. The Models 3480 and 3490 tape units need at
least a licensed internal code level 991862
(equivalent to A47862).

3. Model 3480 tape units do not support FIFO
control unit buffer recovery. Model 3490 tape
units require licensed internal code C34668K
and Model 3490E tape units require licensed
internal code C05568K to support FIFO control
unit buffer recovery.

DASD and DASD Control Units

The TPF 4.1 system supports the following DASD
and DASD control units:

� IBM 3350 Direct Access Storage Facility
(native mode only)

� IBM 3375 Direct Access Storage Facility
� IBM 3380 Direct Access Storage Facility
� IBM 3380 CJ2 Storage Control
� IBM 3390 Models 1, 2, and 3 Direct Access

Storage Device (native and emulation modes)
� IBM 3880 Models 1, 2, and 3 Storage Control
� IBM 3880 Model 23 Storage Control with the

8B0035 Record Cache RPQ
� IBM 3990 Models 1 and 2 Storage Control
� IBM 3990 Model 3 Storage Control with the

Record Cache Buffer Emulation RPQ (single
CPC environment)

� IBM 3990 Model 3 Storage Control with the
Record Cache Buffer Emulation RPQ and
Limited Lock Facility/Microcode Static Switch
RPQ (loosely coupled environment)

� IBM 3990 Model 3 Storage Control with the
Record Cache RPQ (single CPC environment)

� IBM 3990 Model 3 Storage Control with the
Record Cache and Limited Lock
Facility/Microcode Static Switch RPQ (loosely
coupled environment)

� IBM 3990 Model 3 Storage Control with the
Multi-Path Record Cache RPQ

� IBM 9345 Direct Access Storage Device sub-
system, direct attach (single CPC environment)

� IBM 3990 Model 6 with Record Cache and
Multi-Path Lock Facility (MPLF).

Note:  Models 3880 or 3990 require the limited
lock facility (LLF) or the multi-path lock facility
(MPLF) when part of a loosely coupled processor
complex.

Unit Record Devices

The TPF 4.1 system supports the following unit
record devices:

� IBM 4248 Impact Line Printer Model 2 in 3211
emulation mode

� IBM 3505 Card Reader.

Interconnection Devices

The TPF 4.1 system supports the following inter-
connection devices:

� IBM 3088 Multisystem Channel Communication
Unit (all models), which provides for IPC over
block multiplexer channels.

� IBM 3737 Remote Channel-to-Channel Unit
Model 1, which allows IBM System/390 host
systems to communicate with each other
through public or private T1 facilities.

� IBM 9032 Enterprise Systems Connection
Director (ESCD) Model 2, which provides for
connectivity and switching among Enterprise
Systems Connection (ESCON) channels and
control units. At least one IBM 9032 ESCD
Model 2 port should be connected to an IBM
MVS/ESA or IBM VM/ESA system for device
support.

� IBM 9033 Enterprise Systems Connection
Director (ESCD) Model 1, which provides for
connectivity and switching among ESCON
channels and control units. At least one IBM
9033 ESCD Model 1 port should be connected
to an IBM MVS/ESA or IBM VM/ESA system
for device support.

� One IBM 9034 ESCON Converter Model 1
attached to 1 I/O device with parallel channel
adapters to ESCON channels. Customers can
have more than 1 IBM 9034 ESCON Converter
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Model to I/O device attachment in the oper-
ations center or enterprise.

� IBM 9035 ESCON Converter Model 2, which
allows IBM 3990 Model 2 device units with
ESCON adapters to be attached to parallel
channels. The IBM 9035 provides a migration
path to the ESCON architecture environment
without modifying the processor or the applica-
tion software in most cases.

Control Units:  The following provides informa-
tion about the types of control units and devices
that the TPF 4.1 system supports.

Communication Control Units

The TPF 4.1 system supports the following com-
munication control units:

� IBM 3705, which is applicable for synchronous
link control (SLC) only

� IBM 3725 and IBM 3745, with locally attached
VTAM CMC as a prerequisite.

Terminal Interchange and Control Units

The TPF 4.1 system supports the following ter-
minal interchange and control units:

� IBM 1971 Terminal Control Unit
� IBM 2946-4 Terminal Control Subsystem
� IBM 2948 Display Terminal Interface
� IBM 3174 Control Unit Models 1L and 11L
� IBM 3174 Control Unit Model 151R
� IBM 3271 Control Unit Models 11 and 12
� IBM 3274 Control Unit Models 1B and 1C
� IBM 3276 Control Unit/Display Station Models

11 and 12
� IBM 3601, 3602 Finance Communication Con-

trollers with attached devices
� IBM 3614, 3624 Consumer Transaction Facility
� IBM 4700 Finance Communication Controllers

with attached devices (the IBM 4700 is sup-
ported as a 3600 controller)

� 8100 DSC Information System
� SLU Type P must be a cross-domain resource

(includes 3600, 4700, 8100, AS/400, IMS/VS,
and CICS/VS).

Note:  VTAM CMC is not required for emulation
program (EP) support.

Terminals and Display Devices

The TPF 4.1 system supports the following termi-
nals and display devices:

� IBM 1977-1 Terminal Unit
� IBM 1980-21/24 Terminal Printers
� IBM 2915-3 Display Terminal
� IBM 3179-1 Display Station
� IBM 3277 and 3278 Display Station
� IBM 3279 Display Station
� IBM 3290 Display Station, single port
� IBM 3284, 3286, 3287, and 3289 Printers
� IBM 4505 Video Display
� IBM 5150 PC, 5160 XT, 5170 AT
� IBM 5271-3270 PC.

Consoles:  The TPF 4.1 system supports the fol-
lowing consoles:

� IBM Extended Operations Console Facility/2
(EOCF/2) channel attached with an IBM
MicroChannel to Mainframe Connection (MMC)
card for IBM 3215 and 3270 console support

� IBM 3036-1 Console
� IBM 3191 Display Station (with the 4224

Printer)
� IBM 3210-1 Console Printer-Keyboard
� IBM 3215 Console Printer-Keyboard
� IBM 3277 Display Station (with the 328x

Printer)
� IBM 3278-IIA Display Station (with the 328x

Printer).

Central Processing Complexes (CPCs):  The
following shows the CPCs that the TPF 4.1
system supports and whether there is loosely
coupled processing support for them. If loosely
coupled processing is supported and an RPQ is
required, that information is also provided.

� IBM 3090 Models 120E, 150E

 – Loosely Coupled: No

� IBM 3090 Models 180E, 200E, 280E, 300E,
400E, 500E, 600E

 – Loosely Coupled: Yes
– Clock Sync Support: RPQ 8P1189
– Channel Redrive Support: RPQ 8P1189

� IBM ES/3090 Models 110J, 120J, 150J, 170J,
250J

 – Loosely Coupled: No

� IBM ES/3090 Models 180J, 200J, 280J, 300J,
380J, 400J, 500J, 600J

 – Loosely Coupled: Yes
– Clock Synch Support: RPQ 8P1189;

Sysplex Timer (STR)
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– Channel Redrive Support: RPQ 8P1189;
RPQ 8P1441

� IBM ES/3090 Models 170JH, 250JH

 – Loosely Coupled: No

� IBM ES/3090 Models 100S, 120S, 150S, 170S,
250S

 – Loosely Coupled: No

� IBM ES/3090 Models 180S, 200S, 280S, 300S,
380S, 400S, 500S, 600S

 – Loosely Coupled: Yes
– Clock Sync Support: RPQ 8P1189
– Channel Redrive Support: RPQ 8P1189

� IBM ES/3090-9000T Models 15T, 17T, 18T,
25T, 28T

 – Loosely Coupled: Yes
– Clock Synch Support: Sysplex Timer

(STR)
– Channel Redrive Support: See Note 1.

� IBM ES/9000 9021 Model 330

 – Loosely Coupled: Yes
– Clock Synch Support: Sysplex Timer

(STR)
– Channel Redrive Support: See Note 1.

� IBM ES/9000 9021 Models 340, 500, 580, 620,
720

 – Loosely Coupled: Yes
– Clock Sync Support: RPQ 8P1189;

Sysplex Timer (STR)
– Channel Redrive Support: RPQ 8P1189;

FC 9593/1593

� IBM ES/9000 9021 Models 520, 640, 660, 711,
740, 820, 821, 822, 831, 860, 900, 941, 942,
952, 962, 972, 982, 9x2

 – Loosely Coupled: Yes
– Clock Sync Support: Sysplex Timer

(STR)
– Channel Redrive Support: FC 9593/1593

� IBM ES/9000 9121 (All Models)

 – Loosely Coupled: Yes
– Clock Sync Support: Sysplex Timer

(STR)
– Channel Redrive Support: RPQ 8P1189

� IBM ES/9221 Models 191, 201, 211, 221, 421

 – Loosely Coupled: No

Notes:

1. Before adding a system that does not support
channel redrive in a loosely coupled complex,
I/O configurations and I/O loads should be
analyzed to project effective performance.

2. In the previous information, a Yes printed for
Loosely Coupled indicates that the CPCs may
participate in a loosely coupled processor
complex when all required RPQs or feature
codes (FC) are installed. A No printed for
Loosely Coupled indicates that the required
features or RPQs are not available for the
CPCs and they cannot participate in a loosely
coupled environment.

Requests for Price Quotations (RPQs) and
Product Features for CPCs

The following provides a brief description of the
RPQs and product features that are required for
the various CPCs for the TPF 4.1 system.

� Sysplex Timer (STR): The IBM 9037 Sysplex
Timer (STR) is a common time source for
clock synchronization across central proc-
essing complexes (CPCs). It is part of the IBM
Enterprise Systems Connection (ESCON)
Architecture.

STR and RPQ 8P1189 are mutually exclusive.

Note:  Time-of-Day (TOD) Synchronization
Compatibility (TSC) Hardware (RPQ 8K1731)
provides the ability to operate the TOD RPQ
(RPQ 8P1189) CPCs and STR CPCs in the
same loosely coupled complex.

� TOD Clock Sync: This RPQ synchronizes the
time-of-day (TOD) clocks in a loosely coupled
complex.

Note:  TOD Synchronization Compatibility
(TSC) Hardware (RPQ 8K1731) is required
when there are TOD RPQ (RPQ 8P1189)
central processing complexes (CPCs) and
Sysplex Timer (STR) CPCs in the same
loosely coupled complex.

� 8P1189: For the IBM 3090 and IBM ES/9000
9021 models, the TPF Enabler RPQ provides
these functions:
 – Channel Redrive
– TOD Clock Synchronization.

For the IBM ES/9000 9121 models, the TPF
Enabler RPQ provides the Channel Redrive
function.
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In a loosely coupled environment, when TPF
Enabler RPQ 8P1189 is active and multi-
pathing is used, the CPC must be an IBM
ES/3090 Model S at SEC 852 or later SEC
level, an IBM ES/3090 Model J or later model,
or an IBM ES/9000 9021 model or 9121
model.

� 8P1269: For the IBM ES/3090 and IBM
ES/9000 9021 models, the TPF Enabler RPQ
is required to run the TPF 4.1 system on the B
side of any processor that can be physically
partitioned. RPQ 8P1189 is a prerequisite for
this RPQ.

Note:  RPQ 8P1269 is not applicable to the
IBM ES/9000 9121 models.

� 8P1441: This is the Channel Redrive RPQ for
selected models of the IBM ES/3090 Model J.

� 9021 (FC 9593/1593): The TPF ESA (Channel
Redrive) Enabler.

Single CPC Environment:  See the TPF
Migration Guide: TPF 3.1 System to TPF 4.1
System and TPF Migration Guide: Program
Update Tapes for a summary of the IBM 3380 and
IBM 3390 DASD models that are supported by
various control units and RPQs in only a single
CPC environment. In addition, see the TPF
Migration Guide: TPF 3.1 System to TPF 4.1
System and TPF Migration Guide: Program
Update Tapes for information about new installa-
tion RPQs.

Loosely Coupled CPC Environment:  In a
loosely coupled CPC environment for the TPF 4.1
system:

� Clock synchronization is required and can be
achieved with any of the following:

– Transaction Processing RPQ 8P1189
– Sysplex Timer (STR).

� Channel Redrive is required except where
noted in the previous table. Channel Redrive
allows the channels to redrive start subchannel
(SSCH) instructions that failed because of
device or control unit busy conditions.
Channel Redrive is recommended for tightly
coupled TPF environments to achieve the
announced performance.

See the TPF Migration Guide: TPF 3.1 System to
TPF 4.1 System and TPF Migration Guide:
Program Update Tapes for information about

which IBM 3380 and IBM 3390 models are sup-
ported by various control units and RPQs in a
loosely coupled complex, as well as information
about new installation RPQs.

High Performance Option (HPO) Feature:  To
run in a loosely coupled complex under the High
Performance Option (HPO) feature,
Multi-Processor Interconnect Facility inter-
processor communications (MPIF IPC) is required
because direct access storage device inter-
processor communications (DASD IPC) is no
longer supported. The hardware needed is a
Model 3088 or IBM Enterprise Systems Con-
nection (ESCON) Channel-to-Channel (CTC).

 Programming Requirements

This section contains information about the
minimum software requirements necessary for
operating the TPF 4.1 system:

� Either IBM MVS/XA or IBM MVS/ESA systems
is required for offline batch and utility functions.

� High Level Assembler/MVS (HLASM;
5696-234) is required for TPF 4.1 program
assemblies.

� The PL/1 Optimizing Compiler & Libraries
(5688-910) is required for compilation of TPF
4.1 data reduction, offline pool utilities, and
directory generation programs.

� An IBM MVS/ACF/VTAM Version 4 Release 2
system or later release is required when using
the 3745 Communications Controller.

� A Communications Management Configuration
with an IBM ACF/VTAM Version 4 Release 2
system (or later release) at a release level
compatible with the ACF/NCP used to provide
peripheral host node (Type 2.1) services or
gateway services is required.

� The following C language products are
supported:
– IBM C/370 Compiler and Library Version 2

Release 1 or later release
– IBM SAA AD/Cycle C/370 Compiler Version

1 Release 2 or later release
– IBM SAA AD/Cycle Language Environment

(LE/370) Version 1 Release 3 or later
release.

� IBM VTAM CMC (required for 3745), at least
IBM VTAM Version 4 Release 2 or later
release, and IBM NCP Version 7 Release 1 or
later release are required.
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Operating Environment for SNA-Based Com-
munication:  For Systems Network Architecture
(SNA)-based communication with remote users
(terminal and application programs) in the same or
other networks, the TPF 4.1 system requires a
channel-attached IBM 3745 Communications Con-
troller. Channel-to-channel (CTC) or Enterprise
Systems Connection (ESCON) CTC can also be
used for host-to-host communication. A TPF 4.1
processor can define up to 255 channel-attached
3745 Communication Controllers.

The following software levels are supported for
communication controllers:

� On a local IBM 3745 Communications Con-
troller for other than peripheral host node com-
munications (SNA Type 5):
– IBM ACF/NCP Version 7 Release 1 or later

release
– IBM ACF/NCP Version 7 Release 1 or later

release with the Airlines Line Control Inter-
connection (ALCI) feature. ALCI requires
that the 3745 be equipped with the appro-
priate RPQs and Licensed Internal Code
(LIC) level for Airlines Line Control attach-
ment. See the 3745 ACF/NCP RPQs by
Protocol information that follows.

– IBM NPSI Version 3 Release 7 or later
release with NCP Version 7 Release 1 or
later release.

� Remote IBM 3745 Communications Controller
running any supported release of ACF/NCP.

The specified software levels are required for
communication controllers in the IBM VTAM
Version 4 Release 2 (or later release) environment
running LU 6.2 in a PU 2.1 environment:

� In an SNA 3745 support and Communications
Management Configuration for peripheral host
node (Type 2.1), IBM ACF/VTAM Version 4
Release 2 or later release is required to com-
municate with the TPF 4.1 system through an
NCP supporting peripheral host node attach-
ment (IBM NCP Version 7 Release 1 or later
release).

� For a nonperipheral host node, IBM
ACF/VTAM Version 4 Release 2 or later
release can be either channel-attached or
link-attached to the TPF 4.1 system. The
attachment is made through the services of an
SNA network interconnection gateway provided

by IBM ACF/NCP Version 7 Release 1 or later
release.

Operating Environment for Non-SNA-Based
Communication:  To use the bisynchronous
communications (BSC) protocol, a 3745 parti-
tioned emulation program (PEP) and emulation
program (EP) Version 6 Release 1 or later release
with IBM NCP Version 7 Release 1 or later
release is required.

To use the synchronous link control (SLC) pro-
tocol, the emulation program (EP Version 3
Release 1) in the 3705 Communication Controller
is required.

RPQs By Protocol:  This section provides infor-
mation about RPQs, by protocol, that are sup-
ported for the following:

� 3705 EP/VS (for synchronous data link control
(SLC) only)

 � 3720 ACF/NCP
 � 3725 ACF/NCP/VS
 � 3745 ACF/NCP.

3705 EP/VS RPQs by Protocol

The following 3705 EP/VS RPQs are supported
for the synchronous link control (SLC) protocol:

� Link Control FDX IATA PRPQ 85027; one for
each 3705 (3705-I only)

� 3705 feature 1541 or 1544 Channel Adapter,
Type 1 or 4 only

� 3705 feature 1642, Communication Scanner
Type 2 only

� 3705 feature 4714 or 4718, Line Set Type 1D
or 1H, one for each FDX line.

3720 ACF/NCP RPQs by Protocol

The following 3720 ACF/NCP RPQs are supported
for the Airlines Line Control (ALC) protocol:

 � RPQ 7L1095
� LC Expansion Unit 5971-L02.

3725 ACF/NCP/VS RPQs by Protocol

The following 3725 ACF/NCP/VS RPQs are sup-
ported for the Airlines Line Control (ALC) protocol:

� PRPQ 5799-CDX NEF2
� RPQs 8Q0407 and 8Q0408
� IBM 3725 Communications Controller.

3745 ACF/NCP RPQs by Protocol
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The following 3745 ACF/NCP RPQs are supported
for the Airlines Line Control (ALC) protocol:

 � RPQ 7L1092
 � ALC Scanner.

IBM Extended Operations Console Facility/2
(EOCF/2) and IBM Transaction Processing
Facility Database Facility (TPFDF):  This section
contains the minimum software requirements for
using IBM Extended Operations Console Facility/2
(EOCF/2) and IBM Transaction Processing Facility
Database Facility (TPFDF) products with the TPF
4.1 system:

� For the EOCF/2 product, you must have the
EOCF/2 Corrective Service Diskette 2 (CSD2)
or later release installed. CSD2 supports IBM
Operating System/2 (OS/2) Version 2.1 as well
as the new message formats for the TPF 4.1
system.

� For the TPFDF product, you must have
program update tape (PUT) 02 or later release
installed.

� For the Distributed Data Access (DDA) feature
of the TPFDF product, you must have author-
ized program analysis report (APAR) PN49945
installed.

Licensed Program Materials Availability

Restricted materials — Yes. This licensed
program is available with source licensed program
materials for some modules designated as
“RESTRICTED MATERIALS OF IBM.” In addition,
some modules are available without source
licensed program materials. These modules are
available in object code. The remaining modules
are available with source licensed program mate-
rials. The source code is produced in high-level
assembler language, in PL/1, or in IBM C lan-
guage.

 Supplemental Terms

Designated Machine Identification

Designated Machine Identification Required: Yes.

 Testing Period

Basic License: Two months

 Installation/Location License

Not applicable. A separate license is required for
each machine on which the licensed program
materials will be used.

 Usage Restriction

Not applicable.

Type/Duration of Program Services

Central service is available until discontinued by
IBM with a minimum of 6 months written notice.

 Softcopy Books

The program that IBM licenses may include
licensed books in displayable or source form.
Except as provided in this section, the terms and
conditions of the license agreement with IBM
apply to these books and to any copies that are
made from them.

The licensed books may be used in displayable or
source form on all machines designated for this
program. The licensed books may also be copied
and used on other machines in support of author-
ized use of this program.

To support authorized use of the program, printed
copies of the displayable or source material may
be made if the copyright notice and any other
legend of ownership is reproduced on each copy
or partial copy.

Additional Supplemental Terms

Program-Unique Terms:  The TPF 4.1 system
(the "Program") contains several components,
some of which are provided by third party sup-
pliers to IBM ("Third Party Software Code"). The
Program and certain components of the Program
have Program-unique terms which are identified
below, and which apply to the Program or the ref-
erenced component of the Program in addition to,
or, as the case may be, in place of the terms and
conditions of the IBM International Customer
Agreement ("Agreement"). Program components
may only be used within the Program environ-
ment.

Some or all of the Third Party Software Code is
provided in source code form. IBM is providing
this source code on an "AS IS" BASIS, WITHOUT
WARRANTY OF ANY KIND (EITHER EXPRESS
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OR IMPLIED) INCLUDING, WITHOUT LIMITA-
TION, ANY IMPLIED WARRANTY OF
MERCHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPOSE AND ANY WARRANTY OF
NON-INFRINGEMENT.

Third Party Components:  The following compo-
nents use Third Party Software Code.

� File Transfer Protocol (FTP), Trivial File
Transfer Protocol (TFTP), and the fork Func-
tion

This software and documentation is based in
part on the Fourth Berkeley Software Distrib-
ution under License from the Regents of the
University of California ("Regents"). We
acknowledge the following institutions for their
role in its development: the Electrical Engi-
neering and Computer Sciences Department at
the Berkeley campus.

The Fourth Berkeley Software Distribution is
provided by the Regents and other contributors
on an "AS-IS" basis. NEITHER THE
REGENTS NOR THE OTHER CONTRIBU-
TORS MAKE ANY WARRANTIES, EITHER
EXPRESS OR IMPLIED, AS TO ANY
MATTER WHATSOEVER, INCLUDING
WITHOUT LIMITATION, THE CONDITION OF
THE FOURTH BERKELEY SOFTWARE DIS-
TRIBUTION, ITS MERCHANTABILITY OR ITS
FITNESS FOR ANY PARTICULAR PURPOSE,
THAT THE OPERATION OF THE PROGRAM
WILL BE UNINTERRUPTED OR
ERROR-FREE, OR THAT THE USE OF THE
PROGRAM WILL NOT INFRINGE ANY COPY-
RIGHT, TRADE SECRET, PATENT, OR
OTHER PROPRIETARY OR CONTRACTUAL
RIGHTS OF ANOTHER PARTY. THE LIMITA-
TION OF LIABILITY SET FORTH IN THIS
AGREEMENT IS APPLICABLE TO ANY
CLAIM THAT FOURTH BERKELEY SOFT-
WARE DISTRIBUTION, OR ANY PORTION
THEREOF, INFRINGES ANOTHER'S COPY-
RIGHT, TRADE SECRET, PATENT, OR
OTHER PROPRIETARY OR CONTRACTUAL
RIGHTS.

The Regents and other contributors are under
no obligation to provide either maintenance
services, update services, notices of latent
defects, or correction of defects for the Fourth
Berkeley Software Distribution.

Licensee agrees to indemnify, defend and hold
harmless the Regents, its successors, agents,
officers, and employees, either in their indi-
vidual capacities or by reason of their relation-
ship to the Regents, with respect to any
expense, claim, liability, loss, or damages,
including any direct, indirect, special, inci-
dental, or consequential damages (including
lost profits), whether incurred, made or suf-
fered by licensee or any of its sublicensees or
by third parties, in connection with or in any
way arising out of the furnishing, sublicensing,
performance or use of the Fourth Berkeley
Software Distribution in connection with this
Agreement. Licensee's obligations include, but
are not limited to, its obligation to indemnify,
defend, and hold the Regents, their agents,
officers and employees harmless in the case of
any claim of copyright, trade secret, patent, or
any other type of proprietary or contractual
rights infringement based in any manner in
licensee's use of the Fourth Berkeley Software
Distribution.

THE REGENTS SHALL NOT BE LIABLE FOR
ANY COSTS, DAMAGES, INCLUDING
DIRECT, INDIRECT SPECIAL, INCIDENTAL,
OR CONSEQUENTIAL (INCLUDING LOST
PROFITS), FEES, INCLUDING, BUT NOT
LIMITED TO, ATTORNEY'S FEES, OR
OTHER LIABILITY WITH RESPECT TO ANY
CLAIM BY LICENSEE OR ANY THIRD PARTY
ON ACCOUNT OF OR ARISING FROM THIS
AGREEMENT OR USE OF FOURTH
BERKELEY SOFTWARE DISTRIBUTION.

 � XML Parser

The Apache Software License, Version 1.1

Copyright (c) 1999-2000 The Apache Software
Foundation. All rights reserved.

Redistribution and use in source and binary
forms, with or without modification, are per-
mitted provided that the following conditions
are met:

1. Redistributions of source code must retain
the above copyright notice, this list of condi-
tions and the following disclaimer.

2. Redistributions in binary form must
reproduce the above copyright notice, this
list of conditions and the following dis-
claimer in the documentation and/or other
materials provided with the distribution.
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3. The end-user documentation included with
the redistribution, if any, must include the
following acknowledgment:

“This product includes software developed
by the Apache Software Foundation
(http://www.apache.org/).”

Alternately, this acknowledgment may
appear in the software itself, if and wher-
ever such third-party acknowledgments
normally appear.

4. The names "Xerces" and "Apache Software
Foundation" must not be used to endorse
or promote products derived from this soft-
ware without prior written permission. For
written permission, please contact
apache@apache.org.

5. Products derived from this software may
not be called "Apache", nor may "Apache"
appear in their name, without prior written
permission of the Apache Software Founda-
tion.

THIS SOFTWARE IS PROVIDED "AS IS" AND
ANY EXPRESSED OR IMPLIED WARRAN-
TIES, INCLUDING, BUT NOT LIMITED TO,
THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE APACHE SOFT-
WARE FOUNDATION OR ITS CONTRIBU-
TORS BE LIABLE FOR ANY DIRECT,
INDIRECT, INCIDENTAL, SPECIAL,
EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTER-
RUPTION) HOWEVER CAUSED AND ON
ANY THEORY OF LIABILITY, WHETHER IN
CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

This software consists of voluntary contrib-
utions made by many individuals on behalf of
the Apache Software Foundation and was ori-
ginally based on software copyright (c) 1999,
International Business Machines, Inc.,
http://www.ibm.com. For more information on
the Apache Software Foundation, please see
http://www.apache.org/.

� TPF Internet Mail Server This software and
documentation is based in part on the Cyrus
IMAP server under license from Carnegie
Mellon University.

Copyright (c) 1994-2000 Carnegie Mellon Uni-
versity. All rights reserved

Redistribution and use in source and binary
forms, with or without modification are per-
mitted provided that the following conditions
are met:

1. Redistributions of source code must retain
the above copyright notice, this list of condi-
tions and the following disclaimer.

2. Redistributions in binary form must
reproduce the above copyright notice, this
list of conditions and the following dis-
claimer in the documentation and/or other
materials provided with the distribution.

3. The name "Carnegie Mellon University"
must not be used to endorse or promote
products derived from this software without
prior written permission. For permission or
any legal details, please contact:

Office of Technology Transfer
Carnegie Mellon University
5000 Forbes Avenue
Pittsburgh, PA 15213-3890
(412) 268-4387, fax: (412) 268-7395
tech-transfer@andrew.cmu.edu

4. Redistribution of any form whatsoever must
retain the following acknowledgement:

“This product includes software developed
by Computing services at Carnegie Mellon
University
(http://www.cmu.edu/computing/).”

CARNEGIE MELLON UNIVERSITY DIS-
CLAIMS ALL WARRANTIES WITH REGARD
TO THIS SOFTWARE, INCLUDING ALL
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS, IN NO
EVENT SHALL CARNEGIE MELLON UNIVER-
SITY BE LIABLE FOR ANY SPECIAL, INDI-
RECT OR CONSEQUENTIAL DAMAGES OR
ANY DAMAGES WHATSOEVER RESULTING
FROM LOSS OF USE, DATA OR PROFITS,
WHETHER IN AN ACTION OF CONTRACT,
NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CON-
NECTION WITH THE USE OR PERFORM-
ANCE OF THIS SOFTWARE.
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� Expression enhancements for the TPF
debuggers

GNU LESSER GENERAL PUBLIC LICENSE

Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software Foun-
dation, Inc.
59 Temple Place, Suite 330, Boston, MA
02111-1307 USA

Everyone is permitted to copy and distribute
verbatim copies of this license document, but
changing it is not allowed.

[This is the first released version of the Lesser
GPL. It also counts as the successor of the
GNU Library Public License, version 2, hence
the version number 2.1.]

Preamble

The licenses for most software are designed to
take away your freedom to share and change
it. By contrast, the GNU General Public
Licenses are intended to guarantee your
freedom to share and change free software—to
make sure the software is free for all its users.

This license, the Lesser General Public
License, applies to some specially designated
software packages—typically libraries—of the
Free Software Foundation and other authors
who decide to use it. You can use it too, but
we suggest you first think carefully about
whether this license or the ordinary General
Public License is the better strategy to use in
any particular case, based on the explanations
below.

When we speak of free software, we are refer-
ring to freedom of use, not price. Our General
Public Licenses are designed to make sure
that you have the freedom to distribute copies
of free software (and charge for this service if
you wish); that you receive source code or can
get it if you want it; that you can change the
software and use pieces of it in new free pro-
grams; and that you are informed that you can
do these things.

To protect your rights, we need to make
restrictions that forbid distributors to deny you
these rights or to ask you to surrender these
rights. These restrictions translate to certain
responsibilities for you if you distribute copies
of the library or if you modify it.

For example, if you distribute copies of the
library, whether gratis or for a fee, you must
give the recipients all the rights that we gave
you. You must make sure that they, too,
receive or can get the source code. If you link
other code with the library, you must provide
complete object files to the recipients, so that
they can relink them with the library after
making changes to the library and recompiling
it. And you must show them these terms so
they know their rights.

We protect your rights with a two-step method:
(1) we copyright the library, and (2) we offer
you this license, which gives you legal permis-
sion to copy, distribute and/or modify the
library.

To protect each distributor, we want to make it
very clear that there is no warranty for the free
library. Also, if the library is modified by
someone else and passed on, the recipients
should know that what they have is not the ori-
ginal version, so that the original author's repu-
tation will not be affected by problems that
might be introduced by others.

Finally, software patents pose a constant threat
to the existence of any free program. We wish
to make sure that a company cannot effectively
restrict the users of a free program by
obtaining a restrictive license from a patent
holder. Therefore, we insist that any patent
license obtained for a version of the library
must be consistent with the full freedom of use
specified in this license.

Most GNU software, including some libraries,
is covered by the ordinary GNU General Public
License. This license, the GNU Lesser General
Public License, applies to certain designated
libraries, and is quite different from the ordinary
General Public License. We use this license for
certain libraries in order to permit linking those
libraries into non-free programs.

When a program is linked with a library,
whether statically or using a shared library, the
combination of the two is legally speaking a
combined work, a derivative of the original
library. The ordinary General Public License
therefore permits such linking only if the entire
combination fits its criteria of freedom. The
Lesser General Public License permits more
lax criteria for linking other code with the
library.
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We call this license the "Lesser" General
Public License because it does Less to protect
the user's freedom than the ordinary General
Public License. It also provides other free soft-
ware developers Less of an advantage over
competing non-free programs. These disadvan-
tages are the reason we use the ordinary
General Public License for many libraries.
However, the Lesser license provides advan-
tages in certain special circumstances.

For example, on rare occasions, there may be
a special need to encourage the widest pos-
sible use of a certain library, so that it
becomes a de-facto standard. To achieve this,
non-free programs must be allowed to use the
library. A more frequent case is that a free
library does the same job as widely used non-
free libraries. In this case, there is little to gain
by limiting the free library to free software only,
so we use the Lesser General Public License.

In other cases, permission to use a particular
library in non-free programs enables a greater
number of people to use a large body of free
software. For example, permission to use the
GNU C Library in non-free programs enables
many more people to use the whole GNU
operating system, as well as its variant, the
GNU/Linux operating system.

Although the Lesser General Public License is
Less protective of the users' freedom, it does
ensure that the user of a program that is linked
with the Library has the freedom and the
wherewithal to run that program using a modi-
fied version of the Library.

The precise terms and conditions for copying,
distribution and modification follow. Pay close
attention to the difference between a "work
based on the library" and a "work that uses the
library". The former contains code derived
from the library, whereas the latter must be
combined with the library in order to run.

TERMS AND CONDITIONS FOR COPYING,
DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any soft-
ware library or other program which contains a
notice placed by the copyright holder or other
authorized party saying it may be distributed
under the terms of this Lesser General Public
License (also called "this License"). Each
licensee is addressed as "you".

A "library" means a collection of software func-
tions and/or data prepared so as to be conven-
iently linked with application programs (which
use some of those functions and data) to form
executables.

The "Library", below, refers to any such soft-
ware library or work which has been distributed
under these terms. A "work based on the
Library" means either the Library or any deriva-
tive work under copyright law: that is to say, a
work containing the Library or a portion of it,
either verbatim or with modifications and/or
translated straightforwardly into another lan-
guage. (Hereinafter, translation is included
without limitation in the term "modification".)

"Source code" for a work means the preferred
form of the work for making modifications to it.
For a library, complete source code means all
the source code for all modules it contains,
plus any associated interface definition files,
plus the scripts used to control compilation and
installation of the library.

Activities other than copying, distribution and
modification are not covered by this License;
they are outside its scope. The act of running a
program using the Library is not restricted, and
output from such a program is covered only if
its contents constitute a work based on the
Library (independent of the use of the Library
in a tool for writing it). Whether that is true
depends on what the Library does and what
the program that uses the Library does.

1. You may copy and distribute verbatim
copies of the Library's complete source code
as you receive it, in any medium, provided that
you conspicuously and appropriately publish on
each copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the
notices that refer to this License and to the
absence of any warranty; and distribute a copy
of this License along with the Library.

You may charge a fee for the physical act of
transferring a copy, and you may at your
option offer warranty protection in exchange for
a fee.

2. You may modify your copy or copies of the
Library or any portion of it, thus forming a work
based on the Library, and copy and distribute
such modifications or work under the terms of
Section 1 above, provided that you also meet
all of these conditions:
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a) The modified work must itself be a soft-
ware library.

b) You must cause the files modified to
carry prominent notices stating that you
changed the files and the date of any
change.

c) You must cause the whole of the work to
be licensed at no charge to all third parties
under the terms of this License.

d) If a facility in the modified Library refers
to a function or a table of data to be sup-
plied by an application program that uses
the facility, other than as an argument
passed when the facility is invoked, then
you must make a good faith effort to
ensure that, in the event an application
does not supply such function or table, the
facility still operates, and performs what-
ever part of its purpose remains mean-
ingful. (For example, a function in a library
to compute square roots has a purpose
that is entirely well-defined independent of
the application. Therefore, Subsection 2d
requires that any application-supplied func-
tion or table used by this function must be
optional: if the application does not supply
it, the square root function must still
compute square roots.)

These requirements apply to the modified
work as a whole. If identifiable sections of
that work are not derived from the Library,
and can be reasonably considered inde-
pendent and separate works in themselves,
then this License, and its terms, do not
apply to those sections when you distribute
them as separate works. But when you dis-
tribute the same sections as part of a
whole which is a work based on the
Library, the distribution of the whole must
be on the terms of this License, whose per-
missions for other licensees extend to the
entire whole, and thus to each and every
part regardless of who wrote it.

Thus, it is not the intent of this section to
claim rights or contest your rights to work
written entirely by you; rather, the intent is
to exercise the right to control the distrib-
ution of derivative or collective works based
on the Library.

In addition, mere aggregation of another
work not based on the Library with the

Library (or with a work based on the
Library) on a volume of a storage or distrib-
ution medium does not bring the other work
under the scope of this License.

3. You may opt to apply the terms of the ordi-
nary GNU General Public License instead of
this License to a given copy of the Library. To
do this, you must alter all the notices that refer
to this License, so that they refer to the ordi-
nary GNU General Public License, version 2,
instead of to this License. (If a newer version
than version 2 of the ordinary GNU General
Public License has appeared, then you can
specify that version instead if you wish.) Do not
make any other change in these notices.

Once this change is made in a given copy, it is
irreversible for that copy, so the ordinary GNU
General Public License applies to all subse-
quent copies and derivative works made from
that copy.

This option is useful when you wish to copy
part of the code of the Library into a program
that is not a library.

4. You may copy and distribute the Library (or
a portion or derivative of it, under Section 2) in
object code or executable form under the
terms of Sections 1 and 2 above provided that
you accompany it with the complete corre-
sponding machine-readable source code,
which must be distributed under the terms of
Sections 1 and 2 above on a medium custom-
arily used for software interchange.

If distribution of object code is made by
offering access to copy from a designated
place, then offering equivalent access to copy
the source code from the same place satisfies
the requirement to distribute the source code,
even though third parties are not compelled to
copy the source along with the object code.

5. A program that contains no derivative of any
portion of the Library, but is designed to work
with the Library by being compiled or linked
with it, is called a "work that uses the Library".
Such a work, in isolation, is not a derivative
work of the Library, and therefore falls outside
the scope of this License.

However, linking a "work that uses the Library"
with the Library creates an executable that is a
derivative of the Library (because it contains
portions of the Library), rather than a "work
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that uses the library". The executable is there-
fore covered by this License. Section 6 states
terms for distribution of such executables.

When a "work that uses the Library" uses
material from a header file that is part of the
Library, the object code for the work may be a
derivative work of the Library even though the
source code is not. Whether this is true is
especially significant if the work can be linked
without the Library, or if the work is itself a
library. The threshold for this to be true is not
precisely defined by law.

If such an object file uses only numerical
parameters, data structure layouts and
accessors, and small macros and small inline
functions (ten lines or less in length), then the
use of the object file is unrestricted, regardless
of whether it is legally a derivative work. (Exe-
cutables containing this object code plus
portions of the Library will still fall under
Section 6.)

Otherwise, if the work is a derivative of the
Library, you may distribute the object code for
the work under the terms of Section 6. Any
executables containing that work also fall
under Section 6, whether or not they are linked
directly with the Library itself.

6. As an exception to the Sections above, you
may also combine or link a "work that uses the
Library" with the Library to produce a work
containing portions of the Library, and dis-
tribute that work under terms of your choice,
provided that the terms permit modification of
the work for the customer's own use and
reverse engineering for debugging such modifi-
cations.

You must give prominent notice with each copy
of the work that the Library is used in it and
that the Library and its use are covered by this
License. You must supply a copy of this
License. If the work during execution displays
copyright notices, you must include the copy-
right notice for the Library among them, as well
as a reference directing the user to the copy of
this License. Also, you must do one of these
things:

a) Accompany the work with the complete
corresponding machine-readable source
code for the Library including whatever
changes were used in the work (which
must be distributed under Sections 1 and 2

above); and, if the work is an executable
linked with the Library, with the complete
machine-readable "work that uses the
Library", as object code and/or source
code, so that the user can modify the
Library and then relink to produce a modi-
fied executable containing the modified
Library. (It is understood that the user who
changes the contents of definitions files in
the Library will not necessarily be able to
recompile the application to use the modi-
fied definitions.)

b) Use a suitable shared library mechanism
for linking with the Library. A suitable
mechanism is one that (1) uses at run time
a copy of the library already present on the
user's computer system, rather than
copying library functions into the execut-
able, and (2) will operate properly with a
modified version of the library, if the user
installs one, as long as the modified
version is interface-compatible with the
version that the work was made with.

c) Accompany the work with a written offer,
valid for at least three years, to give the
same user the materials specified in Sub-
section 6a, above, for a charge no more
than the cost of performing this distribution.

d) If distribution of the work is made by
offering access to copy from a designated
place, offer equivalent access to copy the
above specified materials from the same
place.

e) Verify that the user has already received
a copy of these materials or that you have
already sent this user a copy.

For an executable, the required form of the
"work that uses the Library" must include any
data and utility programs needed for
reproducing the executable from it. However,
as a special exception, the materials to be dis-
tributed need not include anything that is
normally distributed (in either source or binary
form) with the major components (compiler,
kernel, and so on) of the operating system on
which the executable runs, unless that compo-
nent itself accompanies the executable.

It may happen that this requirement contradicts
the license restrictions of other proprietary
libraries that do not normally accompany the
operating system. Such a contradiction means
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you cannot use both them and the Library
together in an executable that you distribute.

7. You may place library facilities that are a
work based on the Library side-by-side in a
single library together with other library facili-
ties not covered by this License, and distribute
such a combined library, provided that the sep-
arate distribution of the work based on the
Library and of the other library facilities is oth-
erwise permitted, and provided that you do
these two things:

a) Accompany the combined library with a
copy of the same work based on the
Library, uncombined with any other library
facilities. This must be distributed under
the terms of the Sections above.

b) Give prominent notice with the combined
library of the fact that part of it is a work
based on the Library, and explaining where
to find the accompanying uncombined form
of the same work.

8. You may not copy, modify, sublicense, link
with, or distribute the Library except as
expressly provided under this License. Any
attempt otherwise to copy, modify, sublicense,
link with, or distribute the Library is void, and
will automatically terminate your rights under
this License. However, parties who have
received copies, or rights, from you under this
License will not have their licenses terminated
so long as such parties remain in full compli-
ance.

9. You are not required to accept this License,
since you have not signed it. However, nothing
else grants you permission to modify or dis-
tribute the Library or its derivative works.
These actions are prohibited by law if you do
not accept this License. Therefore, by modi-
fying or distributing the Library (or any work
based on the Library), you indicate your
acceptance of this License to do so, and all its
terms and conditions for copying, distributing or
modifying the Library or works based on it.

10. Each time you redistribute the Library (or
any work based on the Library), the recipient
automatically receives a license from the ori-
ginal licensor to copy, distribute, link with or
modify the Library subject to these terms and
conditions. You may not impose any further
restrictions on the recipients' exercise of the
rights granted herein. You are not responsible

for enforcing compliance by third parties with
this License.

11. If, as a consequence of a court judgment
or allegation of patent infringement or for any
other reason (not limited to patent issues), con-
ditions are imposed on you (whether by court
order, agreement or otherwise) that contradict
the conditions of this License, they do not
excuse you from the conditions of this License.
If you cannot distribute so as to satisfy simul-
taneously your obligations under this License
and any other pertinent obligations, then as a
consequence you may not distribute the
Library at all. For example, if a patent license
would not permit royalty-free redistribution of
the Library by all those who receive copies
directly or indirectly through you, then the only
way you could satisfy both it and this License
would be to refrain entirely from distribution of
the Library.

If any portion of this section is held invalid or
unenforceable under any particular circum-
stance, the balance of the section is intended
to apply, and the section as a whole is
intended to apply in other circumstances. It is
not the purpose of this section to induce you to
infringe any patents or other property right
claims or to contest validity of any such claims;
this section has the sole purpose of protecting
the integrity of the free software distribution
system which is implemented by public license
practices. Many people have made generous
contributions to the wide range of software dis-
tributed through that system in reliance on con-
sistent application of that system; it is up to the
author/donor to decide if he or she is willing to
distribute software through any other system
and a licensee cannot impose that choice.

This section is intended to make thoroughly
clear what is believed to be a consequence of
the rest of this License.

12. If the distribution and/or use of the Library
is restricted in certain countries either by
patents or by copyrighted interfaces, the ori-
ginal copyright holder who places the Library
under this License may add an explicit
geographical distribution limitation excluding
those countries, so that distribution is permitted
only in or among countries not thus excluded.
In such case, this License incorporates the lim-
itation as if written in the body of this License.
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13. The Free Software Foundation may publish
revised and/or new versions of the Lesser
General Public License from time to time. Such
new versions will be similar in spirit to the
present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version
number. If the Library specifies a version
number of this License which applies to it and
"any later version", you have the option of fol-
lowing the terms and conditions either of that
version or of any later version published by the
Free Software Foundation. If the Library does
not specify a license version number, you may
choose any version ever published by the Free
Software Foundation.

14. If you wish to incorporate parts of the
Library into other free programs whose distrib-
ution conditions are incompatible with these,
write to the author to ask for permission. For
software which is copyrighted by the Free Soft-
ware Foundation, write to the Free Software
Foundation; we sometimes make exceptions
for this. Our decision will be guided by the two
goals of preserving the free status of all deriva-
tives of our free software and of promoting the
sharing and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED
FREE OF CHARGE, THERE IS NO WAR-
RANTY FOR THE LIBRARY, TO THE
EXTENT PERMITTED BY APPLICABLE LAW.
EXCEPT WHEN OTHERWISE STATED IN
WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE
LIBRARY "AS IS" WITHOUT WARRANTY OF
ANY KIND, EITHER EXPRESSED OR
IMPLIED, INCLUDING, BUT NOT LIMITED
TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE
OF THE LIBRARY IS WITH YOU. SHOULD
THE LIBRARY PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY
APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS

PERMITTED ABOVE, BE LIABLE TO YOU
FOR DAMAGES, INCLUDING ANY
GENERAL, SPECIAL, INCIDENTAL OR CON-
SEQUENTIAL DAMAGES ARISING OUT OF
THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING REN-
DERED INACCURATE OR LOSSES SUS-
TAINED BY YOU OR THIRD PARTIES OR A
FAILURE OF THE LIBRARY TO OPERATE
WITH ANY OTHER SOFTWARE), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS
BEEN ADVISED OF THE POSSIBILITY OF
SUCH DAMAGES.

END OF TERMS AND CONDITIONS

� Secured Socket Layer (SSL)

The OpenSSL toolkit stays under a dual
license, i.e. both the conditions of the
OpenSSL License and the original SSLeay
license apply to the toolkit. See below for the
actual license texts. In case of any license
issues related to OpenSSL please contact
openssl-core@openssl.org.

OpenSSL License

Copyright (c) 1998-2000 The OpenSSL
Project. All rights reserved.

Redistribution and use in source and binary
forms, with or without modification, are per-
mitted provided that the following conditions
are met:

1. Redistributions of source code must retain
the above copyright notice, this list of condi-
tions and the following disclaimer.

2. Redistributions in binary form must
reproduce the above copyright notice, this
list of conditions and the following dis-
claimer in the documentation and/or other
materials provided with the distribution.

3. All advertising materials mentioning fea-
tures or use of this software must display
the following acknowledgment: “This
product includes software developed by the
OpenSSL Project for use in the OpenSSL
Toolkit. (http://www.openssl.org/)”

4. The names "OpenSSL Toolkit" and
"OpenSSL Project" must not be used to
endorse or promote products derived from
this software without prior written permis-
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sion. For written permission, please contact
openssl-core@openssl.org.

5. Products derived from this software may
not be called "OpenSSL" nor may
"OpenSSL" appear in their names without
prior written permission of the OpenSSL
Project.

6. Redistributions of any form whatsoever
must retain the following acknowledgment:
“This product includes software developed
by the OpenSSL Project for use in the
OpenSSL Toolkit (http://www.openssl.org/)”

THIS SOFTWARE IS PROVIDED BY THE
OpenSSL PROJECT "AS IS" AND ANY
EXPRESSED OR IMPLIED WARRANTIES,
INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE OpenSSL
PROJECT OR ITS CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCI-
DENTAL, SPECIAL, EXEMPLARY, OR CON-
SEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUB-
STITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER
IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY WAY OUT OF THE USE OF
THIS SOFTWARE, EVEN IF ADVISED OF
THE POSSIBILITY OF SUCH DAMAGE.

This product includes cryptographic software
written by Eric Young (eay@cryptsoft.com).
This product includes software written by Tim
Hudson (tjh@cryptsoft.com).

Original SSLeay License

Copyright (C) 1995-1998 Eric Young
(eay@cryptsoft.com) All rights reserved.

This package is an SSL implementation written
by Eric Young (eay@cryptsoft.com). The
implementation was written so as to conform
with Netscapes SSL.

This library is free for commercial and non-
commercial use as long as the following condi-
tions are adhered to. The following conditions
apply to all code found in this distribution, be it
the RC4, RSA, lhash, DES, etc., code; not just

the SSL code. The SSL documentation
included with this distribution is covered by the
same copyright terms except that the holder is
Tim Hudson (tjh@cryptsoft.com).

Copyright remains Eric Young's, and as such
any Copyright notices in the code are not to be
removed. If this package is used in a product,
Eric Young should be given attribution as the
author of the parts of the library used. This
can be in the form of a textual message at
program startup or in documentation (online or
textual) provided with the package.

Redistribution and use in source and binary
forms, with or without modification, are per-
mitted provided that the following conditions
are met:

1. Redistributions of source code must retain
the copyright notice, this list of conditions
and the following disclaimer.

2. Redistributions in binary form must
reproduce the above copyright notice, this
list of conditions and the following dis-
claimer in the documentation and/or other
materials provided with the distribution.

3. All advertising materials mentioning fea-
tures or use of this software must display
the following acknowledgement: “This
product includes cryptographic software
written by Eric Young
(eay@cryptsoft.com)"”
The word 'cryptographic' can be left out if
the routines from the library being used are
not cryptographic related :-).

4. If you include any Windows specific code
(or a derivative thereof) from the apps
directory (application code) you must
include an acknowledgement: “This
product includes software written by Tim
Hudson (tjh@cryptsoft.com)”

THIS SOFTWARE IS PROVIDED BY ERIC
YOUNG "AS IS" AND ANY EXPRESS OR
IMPLIED WARRANTIES, INCLUDING, BUT
NOT LIMITED TO, THE IMPLIED WARRAN-
TIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DIS-
CLAIMED. IN NO EVENT SHALL THE
AUTHOR OR CONTRIBUTORS BE LIABLE
FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUEN-
TIAL DAMAGES (INCLUDING, BUT NOT
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LIMITED TO, PROCUREMENT OF SUBSTI-
TUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS
INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER
IN CONTRACT, STRICT LIABILITY, OR TORT
(INCLUDING NEGLIGENCE OR OTHERWISE)
ARISING IN ANY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

The license and distribution terms for any pub-
licly available version or derivative of this code
cannot be changed. i.e. this code cannot
simply be copied and put under another distrib-
ution license [including the GNU Public
License.]

| Traceroute/ping

| (C) COPYRIGHT 1987 REGENTS OF THE
| UNIVERSITY OF CALIFORNIA - ALL RIGHTS
| RESERVED.

| REDISTRIBUTION AND USE IN SOURCE
| AND BINARY FORMS ARE PERMITTED
| PROVIDED THAT THE ABOVE COPYRIGHT
| NOTICE AND THIS PARAGRAPH ARE
| DUPLICATED IN ALL SUCH FORMS AND
| THAT ANY DOCUMENTATION, ADVER-
| TISING MATERIALS, AND OTHER MATE-
| RIALS RELATED TO SUCH DISTRIBUTION
| AND USE ACKNOWLEDGE THAT THE
| SOFTWARE WAS DEVELOPED BY THE UNI-
| VERSITY OF CALIFORNIA, BERKELEY. THE
| NAME OF THE UNIVERSITY MAY NOT BE
| USED TO ENDORSE OR PROMOTE PRO-
| DUCTS DERIVED FROM THIS SOFTWARE
| WITHOUT SPECIFIC PRIOR WRITTEN PER-
| MISSION. THIS SOFTWARE IS PROVIDED
| "AS IS" AND WITHOUT ANY EXPRESS OR
| IMPLIED WARRANTIES, INCLUDING,
| WITHOUT LIMITATION, THE IMPLIED WAR-
| RANTIES OF MERCHANTABILITY AND
| FITNESS FOR A PARTICULAR PURPOSE.

| Secure Web Server Support

| If you choose to download Secure Web Server
| support (mod_ssl) from a web site and imple-
| ment the modifications provided in the
| Program, these license terms apply to such
| modifications.

| Copyright (C) 1998-2001 Ralf S. Engelschall.
| All rights reserved.

| Redistribution and use in source and binary
| forms, with our without modification, are per-
| mitted provided that the following conditions
| are met:

| 1. Redistributions of source code must retain
| the above copyright notice, this list of condi-
| tions and the following disclaimer.

| 2. Redistributions in binary form must
| reproduce the above copyright notice, this
| list of conditions and the following dis-
| claimer in the documentation and/or other
| materials provided with the distribution.

| 3. All advertising materials mentioning fea-
| tures or use of this software must display
| the following acknowledgment: "This
| product includes software developed by
| Ralf S. Engelschall <rse@engelschall.com>
| for use in the mod_ssl project
| (http://www.modssl.org/)."

| 4. The names "mod_ssl" must not be used to
| endorse or promote products derived from
| this software without prior written permis-
| sion. For written permission, please
| contact rse@engelschall.com.

| 5. Products derived fromt his software may
| not be called "mod_ssl" nor may "mod_ssl"
| appear in their names without prior written
| permission of Ralf S. Engelschall.

| 6. Redistributions of any form whatsoever
| must retain the following acknowledgement:
| "This product includes software developed
| by Ralf S. Engelschall
| <rse@engelschall.com> for use in the
| mod_ssl project (http://www.modssl.org/)."

| THIS SOFTWARE IS PROVIDED BY RALF S.
| ENGELSCHALL "AS IS" AND ANY
| EXPRESSED OR IMPLIED WARRANTIES,
| INCLUDING, BUT NOT LIMITED TO, THE
| IMPLIED WARRANTIES OF
| MERCHANTABILITY AND FITNESS FOR A
| PARTICULAR PURPOSE ARE DISCLAIMED.
| IN NO EVENT SHALL RALF S.
| ENGELSCHALL OR HIS CONTRIBUTORS BE
| LIABLE FOR ANY DIRECT, INDIRECT, INCI-
| DENTAL, SPECIAL, EXEMPLARY, OR CON-
| SEQUENTIAL DAMAGES (INCLUDING, BUT
| NOT LIMITED TO, PROCUREMENT OF SUB-
| STITUTE GOODS OR SERVICES; LOSS OF
| USE, DATA, OR PROFITS; OR BUSINESS
| INTERRUPTION) HOWEVER CAUSED AND
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| ON ANY THEORY OF LIABILITY, WHETHER
| IN CONTRACT, STRICT LIABILITY, OR TORT
| (INCLUDING NEGLIGENCE OR OTHERWISE)
| ARISING IN ANY WAY OUT OF THE USE OF
| THIS SOFTWARE, EVEN IF ADVISED OF
| THE POSSIBILITY OF SUCH DAMAGE.

 Warranty

This program is warranted as specified in the IBM
license.

Licensed Program Specifications may be updated
from time to time, and such updates may consti-
tute a change in specifications.

Following the discontinuance of all program ser-
vices, this program will be provided “As Is” as
specified in the IBM license.
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 Trademarks

The following terms are trademarks of the IBM
Corporation in the United States or other countries
or both:

 ACF/VTAM
 AD/CYCLE
 AS/400
 AT
 BookManager
 CICS
 C/370
 DATABASE 2
 DB2

Distributed Relational Database Architecture
 DRDA

Enterprise Systems Connection Architecture
 EOCF/2
 ES/3090

 ES/9000
 ESA/370
 ESA/390
 ESCON
 IBM
 Language Environment
 MVS/ESA
 MVS/XA
 Operating System/2
 OS/2
 PR/SM

Processor Resource/Systems Manager
 SAA
 Sysplex Timer
 System/390

Systems Application Architecture
 VM/ESA
 VTAM
 XT
 3090
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IBM

References in this publication to IBM products, pro-
grams, or services do not imply that IBM intends to
make these available in all countries in which IBM oper-
ates. 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 func-
tionally 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.

Any other documentation with respect to this licensed
program, including any documentation referenced
herein, is provided for reference purposes only and
does not extend or modify these specifications.

June 2002

Printed in U.S.A.
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