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Preface

This book describes the Open Object Rexx release build machine environment.

This book is intended to document the release and build environment for ooRexx. It is a description
of the build machine environment as well as a user guide to building coRexx releases using the build
machine.

1. Document Conventions

This manual uses several conventions to highlight certain words and phrases and draw attention to
specific pieces of information.

1.1. Typographic Conventions

Typographic conventions are used to call attention to specific words and phrases. These conventions,
and the circumstances they apply to, are as follows.

Mono-spaced Bold is used to highlight literal strings, class names, or inline code examples. For
example:

The Class class comparison methods return . true or . false, the result of
performing the comparison operation.

This method is exactly equivalent to subwWord(n, 1).

Mono-spaced Normal denotes method names or source code in program listings set off as separate
examples.

This method has no effect on the action of any hasgéntry, hasIndex, items,
remove, or supplier message sent to the collection.

-- reverse an array
a = .Array~of("one", "two", "three", "four", "five")

-- five, four, three, two, one
aReverse = .CircularQueue~new(a~size)~appendAll(a)~makeArray("lifo")

Proportional Italic is used for method and function variables and arguments.

A supplier loop specifies one or two control variables, index, and item, which receive a
different value on each repetition of the loop.

Returns a string of length length with string centered in it and with pad characters
added as necessary to make up length.

1.2. Notes and Warnings
Finally, we use three visual styles to draw attention to information that might otherwise be overlooked.




Getting Help and Submitting Feedback

@e

Notes are tips, shortcuts or alternative approaches to the task at hand. Ignoring a note should
have no negative consequences, but you might miss out on a trick that makes your life easier.

M

Important boxes detail things that are easily missed, like mandatory initialization. Ignoring a box
labeled 'Important’ will not cause data loss but may cause irritation and frustration.

Warnings should not be ignored. Ignoring warnings will most likely cause data loss.

2. Getting Help and Submitting Feedback

The Open Object Rexx Project has a number of methods to obtain help and submit feedback for
ooRexx and the extension packages that are part of ooRexx. These methods, in no particular order of
preference, are listed below.

2.1. The Open Object Rexx SourceForge Site

The Open Object Rexx Projecl‘l utilizes SourceForge2 to house the ooRexx Project3 source
repositories, mailing lists and other project features. Over time it has become apparent that the
Developer and User mailing lists are better tools for carrying on discussions concerning ooRexx and
that the Forums provided by SourceForge are cumbersome to use. The ooRexx user is most likely to
get timely replies from one of the mailing lists.

Here is a list of some of the most useful facilities provided by SourceForge.

The Developer Mailing List

You can subscribe to the oorexx-devel mailing list at ooRexx Mailing List Subscriptions®
page. This list is for discussing ooRexx project development activities and future interpreter
enhancements. It also supports a historical archive of past messages.

The Users Mailing List
You can subscribe to the oorexx-users mailing list at ooRexx Mailing List Subs;criptions5 page.
This list is for discussing using ooRexx. It also supports a historical archive of past messages.

! http://www.oorexx.org/

2 http://sourceforge.net/

3 http://sourceforge.net/projects/oorexx

4 http://sourceforge.net/mail/?group_id=119701
® http://sourceforge.net/mail/?group_id=119701
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The Rexx Language Association Mailing List

The Announcements Mailing List
You can subscribe to the oorexx-announce mailing list at ooRexx Mailing List Subscripl‘ions6
page. This list is only used to announce significant ooRexx project events.

The Bug Mailing List
You can subscribe to the oorexx-bugs mailing list at ooRexx Mailing List Subscriptions7 page. This
list is only used for monitoring changes to the ooRexx bug tracking system.

Bug Reports
You can create a bug report at ooRexx Bug Report8 page. Please try to provide as much
information in the bug report as possible so that the developers can determine the problem as
quickly as possible. Sample programs that can reproduce your problem will make it easier to
debug reported problems.

Documentation Feedback
You can submit feedback for, or report errors in, the documentation at ooRexx Documentation
Reportg page. Please try to provide as much information in a documentation report as possible.
In addition to listing the document and section the report concerns, direct quotes of the text
will help the developers locate the text in the source code for the document. (Section numbers
are generated when the document is produced and are not available in the source code itself.)
Suggestions as to how to reword or fix the existing text should also be included.

Request For Enhancement
You can suggest ooRexx features at the ooRexx Feature F?equestslO page.

Patch Reports
If you create an enhancement patch for ooRexx please post the patch using the ooRexx Patch
Report11 page. Please provide as much information in the patch report as possible so that the
developers can evaluate the enhancement as quickly as possible.

Please do not post bug fix patches here, instead you should open a bug report and attach the
patch to it.

The ooRexx Forums
The ooRexx project maintains a set of forums that anyone may contribute to or monitor. They
are located on the ooRexx Forums™ page. There are currently three forums available: Help,
Developers and Open Discussion. In addition, you can monitor the forums via email.

2.2. The Rexx Language Association Mailing List

The Rexx Language Association™® maintains a mailing list for its members. This mailing list is only
available to RexxLA members thus you will need to join RexxLA in order to get on the list. The dues
for RexxLA membership are small and are charged on a yearly basis. For details on joining RexxLA
please refer to the RexxLA Home Page™ or the RexxLA Membership Application®® page.

® http://sourceforge.net/mail/?group_id=119701

! http://sourceforge.net/mail/?group_id=119701

8 http://sourceforge.net/tracker/?group_id=119701&atid=684730
9 http://sourceforge.net/tracker/?group_id=119701&atid=1001880
10 http://sourceforge.net/tracker/?group_id=119701&atid=684733
n http://sourceforge.net/tracker/?group_id=119701&atid=684732
12 http://sourceforge.net/forum/?group_id=119701

1 http://www.rexxla.org/

14 http://rexxla.org/

15 http://www.rexxla.org/rexxla/join.html
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comp.lang.rexx Newsgroup

2.3. comp.lang.rexx Newsgroup

The comp.lang.rexx16 newsgroup is a good place to obtain help from many individuals within the Rexx
community. You can obtain help on Open Object Rexx or on any number of other Rexx interpreters
and tools.

3. Related Information

See also: Open Object Rexx: Reference

18 http://groups.google.com/group/comp.lang.rexx/topics?hl=en

Vii
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Chapter 1.

Release Build Environment Description

1.1. Requirements

In early 2007 the Rexx Language Association and the Open Object Rexx Development Team
determined that it was time to provide a build environment for the Open Object Rexx (00Rexx)
application. An environment was needed that met the following requirements:

» Provide Internet access so that anyone could obtain an up-to-date build release of ooRexx.
» Provide a variety of software build environments for multiple operating systems.

» Provide an automated solution for each supported build environment so that a minimum of human
interaction is needed to perform a build of ooRexx.

» Make all builds available to the Internet. Only keep 30 days of builds available.

e Support the Subversion (SVN) source repositories.

1.2. Solution

From these requirements a plan was established to implement them. Several decisions were made
early on that influenced the final design.

» Rather than purchasing individual servers for each operating system to be supported it was
determined that a better solution would be to purchase one large server and use the Linux kernel
Virtual Machine (KVM) environment to provide support for multiple operating systems.

 Since the ooRexx Project is an open source project it was determined anyone should be able to get
access to a build.

|t was determined that we should use Fedora Linux to host the KVM environment. This would ease
security concerns and provide the easiest setup.

1.3. Update 2018-2023

After having been hosted in a cloud solution for some time, with some performance problems, it was
decided to try to migrate the build system to an environment more in line with the solution initially
drawn up. It was agreed that the requirements were essentially the same as before. Rather than using
a Linux kernel Virtual Machine (KVM) environment, Virtalbox from Oracle was chosen. VirtualBox is
one of the world's most popular open source, cross-platform, virtualization platforms and seemed a
good choice, in particular since there was limited knowledge of the Linux kernel Virtual Machine in the
team.

1.4. New Solution

« The current solution implements a Jenkins open source automation client/server solution. It was
determined that rather than running all the software on one single powerful (and expensive) server,
a better solution would be to use one server as a controller, running the Jenkins webserver, and
to connect to distributed agents provided by volounteers. This is also the recommended setup for
Jenkins, since running agent tasks on the controller is deprecated for safety reasons. This also
requires only a moderatly powerful server and the build system is easily scalable. Initially one server
and three agents were donated to the project (Windows, macOS and Raspberry Pl Linux agents)
and further remote agents were contributed later.

1



New Solution

» During 2021 and 2022 it was once again experimented with virtualisation, this time using Virtualbox
running on a machine separated from the Jenkins controller.

» The server used as Controller was set up using Ubuntu, whereas the machine hosting Virtualbox
was a macOS machine. Since macOS can only be installed in a VM running on true Apple
hardware, this provided the additional advantage that all kinds of platforms could be set up in virtual
machines (Windows, macOS, Linux, Unix). Since then we have access to 3 physical machines
running macOS (High Sierra, Sequoia and Tahoe) and no longer need to run macOS in virtual
machines.

 During 2023 all the Windows VMs (Windows 7, 8.1 10 and 11) were moved to a separate machine
running Virtualbox under Windows 10 to see if this would alleviate some problems experienced
with the testing framworks sometimes hanging upon completion. Unfortunately this did not improve
the situation but since new licenses were required for every installation it was decided to keep the
Windows VMs on a machine running Windows. During 2025 the Windows machine was upgraded
to Windows 11 and the official ooRexx installer for Windows is now built on Windows 11 natively.
Building natively does not show the problem with hangs seen in VMs.




Chapter 2.

Build Machine (Controller) Functional
Description

The following is the server hardware configuration to support the ooRexx build environment:

Dell T20 server

Quad Core Intel® Xeon® 3.2 GHz CPU

12GiB DDR3

System disk: Crucial BX500 240 GB 3D NAND SATA 2,5-Zoll SSD
Data disk: 1 TB TOSHIBA DTO1ACA100 (MS20A7S0)

Backup disk: WDC Western Digital WD5000AAVS-00ZTBO0 (01.01B01)
CDROM/DVD R/W

The following operating system and ooRexx is currently installed on the Controller (2026-03-12):
e Ubuntu 24.04 LTS

» ooRexx version 5.2.0beta (current beta is built for Ubuntu 24.04)

2.1. Build Host User Accounts

After Ubuntu was installed on the Controller one user account was established to own everything
concerning the build process and administration of the server. The account name was jenkins. This
account is very important because it will own the shared files for the guest operating systems.

A jenkins account is used on all physical machines, whereas a osboxes account is used on all virtual
machines. More about this later.

2.2. Disk Layout

The Jenkins server is using a 240 GB SSD as a system disk and a 1 TB HDD for Data. The system
disk is using the standard partitioning for Ubuntu.

2.3. Operating System Installation

Ubuntu was downloaded from https://ubuntu.com. The LTS version of Ubuntu was chosen to keep
maintenance low. A download was chosen that can be used from a USB memory stick and all the
installation process was run through with most if not all option set to default. The instructions on
setting up guest operating systems are described in the sections describing each individual guest OS.




Chapter 3.

Virtual Machine Setup Guide

3.1. Virtualbox Installation

Virtualbox is installed on a machine running macOS as well as on a machine running Windows 11.
Virtualbox is freely available from Oracle as Open Source Software under the terms of the GNU
General Public License (GPL) version 3. See also https://www.virtualbox.org/ It is advisable to install
the latest version of Virtualbox. We are currently running version 7.2.2 on macOS and 7.2.6 on
Windows. The version upgrades are performed sparingly since the upgrades have a risk of making
older VMs stop working, and for windows, to require new licenses.

3.2. Virtualbox Setup

There are only a few options to be concerned about in this area. For many of the platforms there are
ready-made images that work out-of-the-box having what should be a normal setup for a normal user.
For some platforms it was necessary to build everything from scratch using an ISO image that could
be loaded at boot-time.

Once installed the virtual disks are moved to a separate 2TB physical SSD disk, thereby reducing the
load on the systems disk.

3.3. TCPIIP Setup for Virtual Machines

For easier maintenance the Virtual Machines were set up to use a fixed IP range, controlled by the
router. Non-standard ports where then allocated to the VMs so that they can be reached both by the
Jenkins Controller and by using ssh from remote. In this manner it is possible for developers to use the
various platforms for testing purposes.




Chapter 4.

Guest Operating Systems

4.1. Overview of platforms and operating systems

ooRexx is built on both native platforms and in virtual machines. This is a listing of all the platforms
2026-03-12 in the order of appearance:

4.2. Overview of Physical Machines

ooRexx is built on these platforms

» Marks-M4-Mac Mark Hesslings M4 Mac on ARM64 hardware, running macOS 26 (Tahoe);
+ ams-02 René's Raspberry Pi 4 Model B (aarch64) running Ubuntu 22.04.5 LTS;

* pos-MacPro-12Core: Mac Pro 5,1 (2010), Dual Processor 6-Core Intel Xeon @ 2,93 GHz, Memory:
96 GB. running macOS 10.13.6 (High Sierra);

* pos-MacPro-16Core: Mac Pro 7,1 (2019), Processor 16-Core Intel Xeon W @ 3,2 GHz, Memory: 96
GB. Hosting Virtualbox for all Linux, Unix and further platforms, running macOS 15.3 Sequoia;

* pos-Pi-2B Raspberry Pl 2B, Broadcom BCM2837 armv7l Quad Core Processor, ARM 32 bit
Running Raspbian GNU/Linux 11 (bullseye);

» pos-Pi-3BPlus Raspberry Pl 3B+, SoC: Broadcom BCM2837B0 Quad-Core A53 (ARMv8+) 64-bit
aarch64 Running Debian GNU/Linux 11 (bullseye);

* pos-Windows XPC-FH97 with Processor Intel(R) Core(TM) x64-based i7-4770T CPU @ 2.50GHz,
16,0 GB RAM, Hosting all Windows VMSs running 64-bit Windows 11;

» ubuntul6 Erich's Ubuntu 16.04 agent;

4.3. Overview of Windows VMs

ooRexx is built and tested on these platforms in 32 and 64 bit versions, No installers for these
platforms are uploaded, rather the installers built for Windows 11 on pos-Windows are used for all
supported versions of Windows (see below):

* pos-vbox-Windows7 VM with 1CPU, 2GB memory, 500GB SSD, build and test 32 and 64-bit
ooRexx

* pos-vbox-Windows8 VM with 1CPU, 2GB memory, 500GB SSD, build and test 32 and 64-bit
ooRexx

* pos-vbox-Windows10 VM with 1CPU, 2GB memory, 500GB SSD, build and test 32 and 64-bit
ooRexx

* pos-vbox-Windows11 VM with 1CPU, 2GB memory, 100GB SSD, build and test 32 and 64-bit
ooRexx

4.4. Overview of macOS VMs

There are currently no macOS VMs for building ooRexx. Builds and tests are made for High Sierra and
Sequoia on Intel hardware and for Tahoe on ARM64 hardware (M or Apple Silicon hardware). There

5



Overview of Debian descendant VMs

is a "Fat" binary uploaded that can be used on both platforms for all supported OS versions from High
Sierra and forward.

4.5. Overview of Debian descendant VMs

ooRexx is built on these platforms in 64 bit version and installers prepared

* pos-vbox-Debian12 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
Debian 12, build .deb package

* pos-vbox-Ubuntu24 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
Ubuntu 24.04 LTS build .deb package

* pos-vbox-Ubuntu22 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
Ubuntu 22.04 LTS build .deb package

* pos-vbox-LinuxMint22 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
Linux Mint 22, build .deb package

4.6. Overview of RPM descendant VMs

ooRexx is built on these platforms in 64 bit version and installers prepared

* pos-vbox-CentOS10 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
CentOS 10, build .rpm package

* pos-vbox-Fedora43 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
Fedora 43, build .rpm package

* pos-vbox-OpenSusel5 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
OpenSuse 15.6 (Leap), build .rpm package

4.7. Overview of BSD descendant VMs

ooRexx is built on these platforms in 64 bit version

* pos-vbox-FreeBSD14 VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
FreeBSD 14.3, build .pkg package

* pos-vbox-OpenBSD7 VM with 1CPU, 2GB memory, 16GB SSD, build and test 64-bit ooRexx on
OpenBSD 7.8, no package is built currently

* pos-vbox-NetBSD10 VM with 1CPU, 2GB memory, 100GB SSD, build and test 64-bit ooRexx on
NetBSD 10.1, only Portable package is built currently

4.8. >Overview of Arch Linux VMs

ooRexx is built on these platforms in 64 bit version

* pos-vbox-Manjaro VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
Manjaro, only Portable package is built currently

* pos-vbox-ArchLinux VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
ArchLinux, only Portable package is built currently




>Qverview of other UNIX VMs

4.9. >0Overview of other UNIX VMs

ooRexx is built on these platforms in 64 bit version

e pos-vbox-Openindiana VM with 1CPU, 2GB memory, 500GB SSD, build and test 64-bit ooRexx on
Openlindiana Hipster 2025.10 (powered by illumos), only Portable package is built currently

e pos-vbox-Solaris11 VM with 1CPU, 4GB memory, 32GB SSD, build and test 64-bit ooRexx on
Solaris 11.4, only Portable package is built currently

4.10. >Overview of experimental VMs

ooRexx is NOT built on these platforms, used for experiments only
* Minix 3.4 VM with 1CPU, 1GB memory, 500GB SSD
e OS/2 or ArcaOS with 1CPU, 1GB memory, 500GB SSD

e Windows XP with 1CPU, 1GB memory, 500GB SSD




Chapter 5.

Build Machine Administration

No content yet.




Chapter 6.

Building ooRexx Releases Using
Jenkins

All the information necessary for building a release can be found in the document release-steps.md
that can be found in the SVN tree under ooRexxSVN-Code-0/main/trunk/ For all the work that needs to
be done to the automated build of all platforms there is one script Modifybuildjobs.rex that needs to be
updated and run during the creation of a release candidate. It is placed in ooRexxSVN-Code-0/build-
utilities/trunk/common/release/ together with a file "Necessary steps to perform when making a new
release for ooRexx.txt" that set out step-by-step how to make a releasebuild using the Jenkins build
machine.




Appendix A. Notices

Any reference to a non-open source product, program, or service is not intended to state or imply that
only non-open source product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any Rexx Language Association (RexxLA) intellectual
property right may be used instead. However, it is the user's responsibility to evaluate and verify the
operation of any non-open source product, program, or service.

Any performance data contained herein was determined in a controlled environment. Therefore, the
results obtained in other operating environments may vary significantly. Some measurements may
have been made on development-level systems and there is no guarantee that these measurements
will be the same on generally available systems. Furthermore, some measurement may have been
estimated through extrapolation. Actual results may vary. Users of this document should verify the
applicable data for their specific environment.

Information concerning non-open source products was obtained from the suppliers of those products,
their published announcements or other publicly available sources. RexxLA has not tested those
products and cannot confirm the accuracy of performance, compatibility or any other claims related to
non-RexxLA packages. Questions on the capabilities of non-RexxLA packages should be addressed
to the suppliers of those products.

All statements regarding RexxLA's future direction or intent are subject to change or withdrawal
without notice, and represent goals and objectives only.

This information contains examples of data and reports used in daily business operations. To illustrate
them as completely as possible, the examples include the names of individuals, companies, brands,
and products. All of these names are fictitious and any similarity to the names and addresses used by
an actual business enterprise is entirely coincidental.

A.l. Trademarks

Open Object Rexx™ and ooRexx™ are trademarks of the Rexx Language Association.

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

1-2-3

AlX

IBM

Lotus
0Ss/2
S/390
VisualAge

AMD is a trademark of Advanced Micro Devices, Inc.

Intel, Intel Inside (logos), MMX and Pentium are trademarks of Intel Corporation in the United States,
other countries, or both.

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the Unites States,
other countries, or both.

Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in
the United States, other countries, or both.
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Source Code For This Document

UNIX is a registered trademark of The Open Group in the United States and other countries.

Other company, product, or service names may be trademarks or service marks of others.

A.2. Source Code For This Document

The source code for this document is available under the terms of the Common Public License v1.0
which accompanies this distribution and is available in the appendix Appendix B, Common Public
License Version 1.0. The source code is available at https://sourceforge.net/p/oorexx/code-0/HEAD/
tree/docs/.

The source code for this document is maintained in DocBook SGML/XML format.

Creztix DUCEE’GI{

with g Sowree for
Documerieiion

The railroad diagrams were generated with the help of "Railroad Diagram Generator" located at
https://github.com/GuntherRademacher/rr. Special thanks to Gunther Rademacher for creating and
maintaining this tool.

\/
i
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Appendix B. Common Public License
Version 1.0

THE ACCOMPANYING PROGRAM IS PROVIDED UNDER THE TERMS OF THIS COMMON
PUBLIC LICENSE ("AGREEMENT"). ANY USE, REPRODUCTION OR DISTRIBUTION OF THE
PROGRAM CONSTITUTES RECIPIENT'S ACCEPTANCE OF THIS AGREEMENT.

B.1. Definitions

"Contribution" means:

1. inthe case of the initial Contributor, the initial code and documentation distributed under this
Agreement, and

2. inthe case of each subsequent Contributor:
a. changes to the Program, and

b. additions to the Program;

where such changes and/or additions to the Program originate from and are distributed by that
particular Contributor. A Contribution ‘originates’ from a Contributor if it was added to the Program

by such Contributor itself or anyone acting on such Contributor's behalf. Contributions do not include
additions to the Program which: (i) are separate modules of software distributed in conjunction with the
Program under their own license agreement, and (ii) are not derivative works of the Program.

"Contributor" means any person or entity that distributes the Program.

"Licensed Patents " mean patent claims licensable by a Contributor which are necessarily infringed by
the use or sale of its Contribution alone or when combined with the Program.

"Program” means the Contributions distributed in accordance with this Agreement.

"Recipient” means anyone who receives the Program under this Agreement, including all Contributors.

B.2. Grant of Rights

1. Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-exclusive,
worldwide, royalty-free copyright license to reproduce, prepare derivative works of, publicly
display, publicly perform, distribute and sublicense the Contribution of such Contributor, if any, and
such derivative works, in source code and object code form.

2. Subject to the terms of this Agreement, each Contributor hereby grants Recipient a non-exclusive,
worldwide, royalty-free patent license under Licensed Patents to make, use, sell, offer to sell,
import and otherwise transfer the Contribution of such Contributor, if any, in source code and
object code form. This patent license shall apply to the combination of the Contribution and
the Program if, at the time the Contribution is added by the Contributor, such addition of the
Contribution causes such combination to be covered by the Licensed Patents. The patent license
shall not apply to any other combinations which include the Contribution. No hardware per se is
licensed hereunder.

3. Recipient understands that although each Contributor grants the licenses to its Contributions
set forth herein, no assurances are provided by any Contributor that the Program does not
infringe the patent or other intellectual property rights of any other entity. Each Contributor
disclaims any liability to Recipient for claims brought by any other entity based on infringement
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Requirements

of intellectual property rights or otherwise. As a condition to exercising the rights and licenses
granted hereunder, each Recipient hereby assumes sole responsibility to secure any other
intellectual property rights needed, if any. For example, if a third party patent license is required
to allow Recipient to distribute the Program, it is Recipient's responsibility to acquire that license
before distributing the Program.

4. Each Contributor represents that to its knowledge it has sufficient copyright rights in its
Contribution, if any, to grant the copyright license set forth in this Agreement.

B.3. Requirements

A Contributor may choose to distribute the Program in object code form under its own license
agreement, provided that:

1. it complies with the terms and conditions of this Agreement; and
2. itslicense agreement:

a. effectively disclaims on behalf of all Contributors all warranties and conditions, express and
implied, including warranties or conditions of title and non-infringement, and implied warranties
or conditions of merchantability and fithess for a particular purpose;

b. effectively excludes on behalf of all Contributors all liability for damages, including direct,
indirect, special, incidental and consequential damages, such as lost profits;

c. states that any provisions which differ from this Agreement are offered by that Contributor
alone and not by any other party; and

d. states that source code for the Program is available from such Contributor, and informs
licensees how to obtain it in a reasonable manner on or through a medium customarily used
for software exchange.

When the Program is made available in source code form:

1. it must be made available under this Agreement; and

2. acopy of this Agreement must be included with each copy of the Program.
Contributors may not remove or alter any copyright notices contained within the Program.

Each Contributor must identify itself as the originator of its Contribution, if any, in a manner that
reasonably allows subsequent Recipients to identify the originator of the Contribution.

B.4. Commercial Distribution

Commercial distributors of software may accept certain responsibilities with respect to end users,
business partners and the like. While this license is intended to facilitate the commercial use of the
Program, the Contributor who includes the Program in a commercial product offering should do so in
a manner which does not create potential liability for other Contributors. Therefore, if a Contributor
includes the Program in a commercial product offering, such Contributor ("Commercial Contributor")
hereby agrees to defend and indemnify every other Contributor ("Indemnified Contributor") against
any losses, damages and costs (collectively "Losses") arising from claims, lawsuits and other legal
actions brought by a third party against the Indemnified Contributor to the extent caused by the acts
or omissions of such Commercial Contributor in connection with its distribution of the Program in

a commercial product offering. The obligations in this section do not apply to any claims or Losses
relating to any actual or alleged intellectual property infringement. In order to qualify, an Indemnified
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No Warranty

Contributor must: a) promptly notify the Commercial Contributor in writing of such claim, and b) allow
the Commercial Contributor to control, and cooperate with the Commercial Contributor in, the defense
and any related settlement negotiations. The Indemnified Contributor may participate in any such
claim at its own expense.

For example, a Contributor might include the Program in a commercial product offering, Product

X. That Contributor is then a Commercial Contributor. If that Commercial Contributor then makes
performance claims, or offers warranties related to Product X, those performance claims and
warranties are such Commercial Contributor's responsibility alone. Under this section, the Commercial
Contributor would have to defend claims against the other Contributors related to those performance
claims and warranties, and if a court requires any other Contributor to pay any damages as a result,
the Commercial Contributor must pay those damages.

B.5. No Warranty

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, THE PROGRAM IS PROVIDED ON
AN "AS IS" BASIS, WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, EITHER EXPRESS
OR IMPLIED INCLUDING, WITHOUT LIMITATION, ANY WARRANTIES OR CONDITIONS OF
TITLE, NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
Each Recipient is solely responsible for determining the appropriateness of using and distributing the
Program and assumes all risks associated with its exercise of rights under this Agreement, including
but not limited to the risks and costs of program errors, compliance with applicable laws, damage to or
loss of data, programs or equipment, and unavailability or interruption of operations.

B.6. Disclaimer of Liability

EXCEPT AS EXPRESSLY SET FORTH IN THIS AGREEMENT, NEITHER RECIPIENT NOR ANY
CONTRIBUTORS SHALL HAVE ANY LIABILITY FOR ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING WITHOUT LIMITATION
LOST PROFITS), 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 OR DISTRIBUTION OF THE PROGRAM OR THE EXERCISE

OF ANY RIGHTS GRANTED HEREUNDER, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

B.7. General

If any provision of this Agreement is invalid or unenforceable under applicable law, it shall not affect
the validity or enforceability of the remainder of the terms of this Agreement, and without further action
by the parties hereto, such provision shall be reformed to the minimum extent necessary to make such
provision valid and enforceable.

If Recipient institutes patent litigation against a Contributor with respect to a patent applicable to
software (including a cross-claim or counterclaim in a lawsuit), then any patent licenses granted by
that Contributor to such Recipient under this Agreement shall terminate as of the date such litigation
is filed. In addition, if Recipient institutes patent litigation against any entity (including a cross-claim or
counterclaim in a lawsuit) alleging that the Program itself (excluding combinations of the Program with
other software or hardware) infringes such Recipient's patent(s), then such Recipient's rights granted
under Section 2(b) shall terminate as of the date such litigation is filed.

All Recipient's rights under this Agreement shall terminate if it fails to comply with any of the material
terms or conditions of this Agreement and does not cure such failure in a reasonable period of time
after becoming aware of such noncompliance. If all Recipient's rights under this Agreement terminate,
Recipient agrees to cease use and distribution of the Program as soon as reasonably practicable.
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General

However, Recipient's obligations under this Agreement and any licenses granted by Recipient relating
to the Program shall continue and survive.

Everyone is permitted to copy and distribute copies of this Agreement, but in order to avoid
inconsistency the Agreement is copyrighted and may only be modified in the following manner.

The Agreement Steward reserves the right to publish new versions (including revisions) of this
Agreement from time to time. No one other than the Agreement Steward has the right to modify

this Agreement. IBM is the initial Agreement Steward. IBM may assign the responsibility to serve

as the Agreement Steward to a suitable separate entity. Each new version of the Agreement will

be given a distinguishing version number. The Program (including Contributions) may always be
distributed subject to the version of the Agreement under which it was received. In addition, after a
new version of the Agreement is published, Contributor may elect to distribute the Program (including
its Contributions) under the new version. Except as expressly stated in Sections 2(a) and 2(b) above,
Recipient receives no rights or licenses to the intellectual property of any Contributor under this
Agreement, whether expressly, by implication, estoppel or otherwise. All rights in the Program not
expressly granted under this Agreement are reserved.

This Agreement is governed by the laws of the State of New York and the intellectual property laws of
the United States of America. No party to this Agreement will bring a legal action under this Agreement
more than one year after the cause of action arose. Each party waives its rights to a jury trial in any
resulting litigation.

15



Appendix C. Revision History

Revision 0-0  Tue Aug 7 2012 David Ashley
Initial creation of book by publican

Revision 1-0 Wed OCT 18 2023 Per Olov Jonsson
Initial creation of book by publican
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