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Firmware and Boot Code Release Notes for Emulex
OneConnect 0Ce14000-series Adapters

Version: Firmware Version 10.2.370.19
Date: September 2014

Purpose and Contact Information

These release notes describe new features, resolved known issues, and current known issues
associated with this release of the firmware and boot code for the Emulex OneConnect™
OCe14000-series adapters.

For the latest product documentation, go to www.Emulex.com. If you have questions or require
additional information, contact an authorized Emulex® technical support representative at
tech.support@emulex.com, 800-854-7112 (US/Canada toll free), +1 714-885-3402
(US/International), or +44 1189-772929 (Europe, Middle East, and Africa).

New Features

Added support for alternative routing-ID interpretation (ARI).

Added support for RDMA over Converged Ethernet (RoCE) on Windows systems.
Added support for iSCSI boot firmware table (iBFT).

Added support for Red Hat Enterprise Linux (RHEL) version 7.0.

Added support for concurrent storage (iSCSI and FCoE) on an adapter port.
Added NIC support for OpenBoot (FCode).

Added support for the OCe14401 converged network adapter (CNA).
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Resolved Issues from Firmware Version 10.0.803.23

Firmware Resolved Issues

1. Corrected an issue with the port identification not working properly on OCe14401
adapters.

2. Corrected an issue where I/O may have failed if the firmware programmed both
Ethernet flow control and priority flow control.

3. Corrected an issue with PHY and MAC loopback diagnostics failing on Windows
Server 2008 R2 systems.

PXESelect Utility Resolved Issues

1. Corrected an issue where attempting to enter the PXESelect utility on an AMD-based
system would result in an “Illegal Opcode” message and no access to the PXESelect
utility.
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2. Corrected an issue with the PXESelect banner displaying iSCSI and FCoE functions as
NIC functions.

PXE BootBIOS Resolved Issues

1. Corrected an issue where enabling UMC when SR-IOV was already enabled did not
return a notification message stating that SR-IOV must be disabled.

Known Issues

Firmware Known Issues

1. Firmware version 10.2.370.19 includes new features that required new flash regions to
support them. Firmware versions earlier than 10.0.803.37 did not have the ability to
configure the flash regions to support these new features.

If you are updating from a firmware version earlier than 10.0.803.37, use one of these

methods to update the firmware to 10.2.370.19:

e Use the ISO flash tool.

e Use the released 10.2 version of the OneCommand GUI or OneCommand CLI
application, OneCommand for VMware vCenter application, CIM Provider utility, or
online or offline utilities. You must perform the firmware update procedure twice to
ensure that the flash regions are properly configured, and you must reboot the
system after each firmware update.

e Use the NIC configuration utility that is currently installed. After the new firmware is
installed, run the new NIC configuration utility.

Note: Do not use Linux inbox drivers when performing the firmware update.

Note: After you have updated the firmware, you must not downgrade the firmware to a
version earlier than 10.0.803.37.

If you are updating from firmware version 10.0.803.37 or later, use one of these methods
to update the firmware to 10.2.370.19:

o Use the ISO flash tool.

e Use the released 10.2 version of the OneCommand GUI or OneCommand CLI
application, OneCommand for VMware vCenter application, CIM Provider utility, or
online or offline utilities, and reboot the system after the firmware update. (It is not
necessary to perform the firmware update process twice.)

e Use the NIC configuration utility that is currently installed, and reboot the system
after the firmware update. After the new firmware is installed, run the new NIC
configuration utility.

Note: Do not use Linux inbox drivers when performing the firmware update.

Note: After you have updated the firmware, you must not downgrade the firmware to a
version earlier than 10.0.803.37.

Workaround
None.
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2. Out of Box (OOB) Wake on LAN (WoL) is enabled by default with every power cycle.
There is no way to change this behavior.

WoL can be disabled via configuration software. This setting persists across reboots that
continue to supply AUX power to the OCe14000-series adapter. A full power cycle of the
system or 'warm' boot which results in AUX power disruption to the OCe14000-series
adapter results in default behavior being restored.

Workaround
None.

3. Firmware large receive offload (LRO) functionality is not working properly on the
second port of a 2-port adapter.

Workaround
None.

4. Changing personalities may disable a Cisco switch’s operator mode for priority flow
control (PFC).

Workaround
Perform the following steps:
a) Check the operator mode by typing

show int eth 1/x priority-flow-control

b) If the operator mode is off, for each affected port you must then toggle the
priority-flow-control mode to “off” and then back to “auto”.

At the switch:
priority-flow-control mode off
priority-flow-control mode auto

5. Hardware loopback is disabled for this release.

Workaround
None.

6. After installing adapter firmware on some IBM systems and rebooting the system, the
server may reboot automatically when attempting to enter a UEFI utility.
Workaround
None.

7. FCoE link is down when UMC or ARI is enabled and concurrent mode storage is used
with a Brocade 8000 switch.
Workarounds
e On the Brocade switch, change to the FCoE-only profile.
e Use a Cisco switch instead of a Brocade switch.

8. All functions on the adapter may not be displayed after enabling multichannel.

Workaround

To enable all of the functions, use the Custom setting in Personality and explicitly enable
all of the higher order functions (PF8-PF15).
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9. Boot from SAN (BFS) may not work properly on systems using XtremIO targets and
arrays.
Workaround
Use VNX targets and arrays, if available.

10. Port link may go down after updating firmware.

Workaround
Perform a cold boot on the system and the port link should work properly.

11. Maximum bandwidth settings for NIC functions are ignored when multichannel is
enabled.

The rate limiting features on Emulex OCe14000-series adapters are designed to provide a
guaranteed rate to a given function (as noted in the minimum bandwidth setting in the
Emulex management interface). The notion of work conservation applies to this
approach; specifically, that any bandwidth left unused by other functions will be
awarded to the function, even in excess of the guaranteed minimum. The maximum
bandwidth parameter in the Emulex management interface is for a rate cap (that is, a
bandwidth value must not be exceeded regardless of the behavior of other functions).
The maximum bandwidth parameter was placed in the Emulex management interface
for other products; it is not currently available in the OCe14000-series adapters.

Workaround
None.

NIC UEFI Known Issues

1. If iBFT boot is non-functional, and version 10.2.370.19 or later firmware is installed,
you must update the firmware to version 10.2.370.19 using the ISO flash image or
using a version 10.2 management application or firmware update utility. You must
reboot the system after the firmware update.

If you updated the firmware from a version earlier than 10.0.803.37, you must perform
the update process twice using a version 10.2 management application or firmware
update utility. You must reboot the system after each firmware update.

Workaround

None.

2. VLANID, VLAN mode, or VLAN priority cannot be configured when multichannel
mode is disabled.
Workaround
None.

3. On two-port adapters, if you have selected the NIC - ETS Disabled setting for NIC
Mode and then disable SR-IOV, NIC Mode will remain set to NIC - ETS Disabled and
SR-IOV will not be disabled after a system reboot.

Workaround

You must set NIC Mode to the NIC Only Profile setting on all ports before disabling
SR-IOV.
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ISCSI UEFI Known Issues

1. AniSCSIlogin does not display an error when providing invalid target information.

Workaround
None.
2. iSCSI target may not get discovered when using mutual CHAP target secrets set to the
maximum 16 characters.
Workaround
Ensure that your mutual CHAP target secret is less than 16 characters.
3. Discovery login may not work properly for iSCSI target when using mutual CHAP
authentication.
Workaround
In certain instances, swapping the initiator CHAP name and secret values and the target

CHAP name and secret values has allowed the target to be discovered.

4. iSCSI initiator name may be restored to the default setting after rebooting on IBM
x3550 X4 systems.
Workaround
None.

5. Dell PowerEdge R720 systems may appear to hang when configuring the adapter in

the NIC UEFI utility because pop-up messages are not supported on this specific Dell
platform.

Note: The system is not in a hang state, but it is actually waiting for the <Esc> key to be
pressed.

Workaround

If the system appears to be locked up and making configuration changes, press the <Esc>
key to see if the system responds.

PXESelect Utility Known Issues

1. If iBFT boot is non-functional, and version 10.2.370.19 or later firmware is installed,
you must update the firmware to version 10.2.370.19 using the ISO flash image or
using a version 10.2 management application or firmware update utility. You must
reboot the system after the firmware update.

If you updated the firmware from a version earlier than 10.0.803.37, you must perform
the update process twice using a version 10.2 management application or firmware
update utility. You must reboot the system after each firmware update.

Workaround

None.

2. The PXE Boot Support attribute on the PXESelect utility’s Port Configuration page
does not match the Option ROM attribute on the UEFI NIC Configuration page.
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Workaround
None.

PXE BootBIOS Known Issues

1.

PXE BootBIOS screen displays OCe14400-series adapters as “Emulex 10Gb UNDI1”
during adapter initialization, which is incorrect.

Workaround
None.

PXE VLAN is not supported in multichannel environments.

Workaround
Set the LPVID to the same value as the PXE VLAN.

iISCSISelect Utility Known Issues

1.

Changing the target’s digest parameters may cause the boot LUN to revert to LUN 0.

Workaround
None. You must re-select the appropriate boot LUN.

Logging into multiple targets, including the boot target, from a single port may cause
the boot target to get logged out after reboot.

Workaround

None.

iSCSI boot target is not persistent when it is logged into from two ports on a 4-port
adapter.

Workaround
Only log into the iSCSI boot target from a single port.

Discovery login CHAP authentication must be provided multiple times - once during
discovery, once during log in, and when the boot flag is enabled.

Workaround
None.

iSCSISelect utility may attempt to connect to target even when “connect” option is not
selected in iSCSI UEFI utility.

Workaround
None.

An initiator IQN set in the iSCSISelect utility may be reset to an IQN previously set in
the UEFI utility after a reboot.

Workaround
None.

Adapter failover using multipath I/O (MPIO) with iSCSI boot may not work properly
on VMware ESXi 5.0 systems.
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Workaround
None.

8. A boot target may not be seen immediately after enabling Discover Boot Target via
DHCP.

Workaround
Use the iSCSI UEFI utility to configure the boot target.

9. The iSCSI initiator name may be restored to the default setting after rebooting on IBM
x3550 X4 systems.

Workaround
None.

ISCSI BootBIOS Known Issues

1. When entering the iSCSI BIOS on Windows Server 2008 x86 SP2 systems, an iSCSI
Initiator Name mismatch error message may be displayed.

The error message states:

“Error: There is an iSCSI Initiator Name mismatch for the OneConnect controllers in this
system. Please use the iSCSI Initiator Configuration screen to set a single iSCSI Initiator
Name for all controllers in the system.”

Workaround
None.

2. iSCSI BootBIOS screen displays OCe14401 adapters as “Emulex 10Gb UNDI” during
adapter initialization, which is incorrect.

Workaround
None.

FCoE x86 BootBIOS Known Issues

1. The Configure Boot Devices menu only scans for the next 16 LUNs from the starting
LUN, which limits the LUNs displayed.

Workaround
None.

2. FCoE BIOS displays only a single LUN, even though more than one LUN is
configured.

Workaround
Check the LUNs using the OneCommand Manager application.
FCoE FCode/OpenBoot Known Issues

1. Boot from SAN may fail on OCe14401 adapters installed in Oracle systems.

Workaround
None.

Firmware and Boot Code Release Notes for Emulex OneConnect OCe14000-series Adapters 7
P010101-01A Rev. A



=< EMULEX

2. Guest operating system may not boot up when a VF is attached to a logical domain
(LDOM) when SR-IOV is enabled.

Workaround
None.

Technical Tips

1. Under SLES 11, the bond 5 and 6 modes must be configured properly to work with the
firmware.

When configuring the bond mode, change the default setting to include “updelay=100". For
example, the correct setting for bond 6 is BONDING_MODULE_OPTS='mode=6
miimon=100 updelay=100".

2. For Cisco switches, the access mode must be set in trunk mode, and native VLAN cannot
be FCoE VLAN, that is, the FCoE VLAN must be in the allowed list. For example, if VLAN
2 is the FCoE VLAN and VLAN 1 is the Ethernet VLAN, you would enter the following:

e Switchport mode trunk
e Switchport trunk native vlan 1
e Switchport trunk allowed vlan 1-2

3. For Brocade switches, trunk mode must be set in converged mode. For example, if VLAN 2
is the FCoE VLAN, you would enter the following:
e Switchport mode converged
e Switchport converged allowed vlan add 2
4. For best performance, disable the Spanning Tree Protocol (STP) on all networked switches
if you are using the following;:
e Adapter fault tolerance (AFT)
e Automatic load balancing (ALB)
e Static link aggregation teaming
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Copyright © 2014 Emulex. All rights reserved worldwide. This document refers to various companies and products by their trade names. In most, if not
all cases, their respective companies claim these designations as trademarks or registered trademarks. This information is provided for reference only.
Although this information is believed to be accurate and reliable at the time of publication, Emulex assumes no responsibility for errors or omissions.
Emulex reserves the right to make changes or corrections without notice. This report is the property of Emulex and may not be duplicated without
permission from the Company.

OpenSSL Notice
This is a copy of the current LICENSE file inside the CVS repository.

LICENSE ISSUES

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. Actually both licenses are BSD-style Open Source licenses. In case of any license issues related to OpenSSL

please contact openssl-core@openssl.org.
OpenSSL License

/'k
* Copyright (c) 1998-2011 The OpenSSL Project. All rights reserved.

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

*

* 1. Redistributions of source code must retain the above 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 disclaimer in

* the documentation and/or other materials provided with the

*  distribution.

*

* 3. All advertising materials mentioning features 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 permission. 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

*]TS CONTRIBUTORS 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 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
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* 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 conditions are aheared to. The following conditions
*apply to all code found in this distribution, be it the RC4, RSA,

* Ihash, 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 (h@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 permitted 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 disclaimer in the
documentation and/or other materials provided with the distribution.
3. All advertising materials mentioning features 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 rouines 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 “ASIS" AND

* ANY EXPRESS 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 AUTHOR OR CONTRIBUTORS 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 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.

* The licence and distribution terms for any publically available version or

* derivative of this code cannot be changed. i.e. this code cannot simply be

* copied and put under another distribution licence

* [including the GNU Public Licence.]

*/

Secure Hash Algorithm (SHA-1) Notice

*

* Written by Aaron D. Gifford <me@aarongifford.com>
* Copyright 1998, 2000 Aaron D. Gifford. All rights reserved.
*

* Redistribution and use in source and binary forms, with or without

* modification, are permitted provided that the following conditions

* are met:

* 1. Redistributions of source code must retain the above 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 disclaimer in the
documentation and/or other materials provided with the distribution.

* 3. Neither the name of the copyright holder nor the names of contributors
* may be used to endorse or promote products derived from this software
without specific prior written permission.

*

*

* THIS SOFTWARE IS PROVIDED BY THE AUTHOR(S) AND CONTRIBUTORS “AS IS" AND

* ANY EXPRESS 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 AUTHOR(S) OR CONTRIBUTORS 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 INTERRUPTION)

*HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
* LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY
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*OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF
*SUCH DAMAGE.

*/

PolarSSL and RedBoot GPLv2 Notice
GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software Foundation, Inc.
51 Franklin Street, Fifth Floor, Boston, MA 02110-1301, USA

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

The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public License is intended
to guarantee your freedom to share and change free software--to make sure the software is free for all its users. This General Public License applies to
most of the Free Software Foundation's software and to any other program whose authors commit to using it. (Some other Free Software Foundation
software is covered by the GNU Lesser General Public License instead.) You can apply it to your programs, too.

When we speak of free software, we are referring to freedom, 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 or use pieces of it in new free programs; and that you know you can do these things.

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

For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have. You must
make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights.

We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy, distribute
and/or modify the software.

Also, for each author's protection and ours, we want to make certain that everyone understands that there is no warranty for this free software. If the
software is modified by someone else and passed on, we want its recipients to know that what they have is not the original, so that any problems
introduced by others will not reflect on the original authors' reputations.

Finally, any free program is threatened constantly by software patents. We wish to avoid the danger that redistributors of a free program will
individually obtain patent licenses, in effect making the program proprietary. To prevent this, we have made it clear that any patent must be licensed for
everyone's free use or not licensed at all.

The precise terms and conditions for copying, distribution and modification follow.
TERMS AND CONDITIONS FOR COPYING, DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other work which contains a notice placed by the copyright holder saying it may be distributed under the
terms of this General Public License. The "Program", below, refers to any such program or work, and a "work based on the Program" means either the
Program or any derivative work under copyright law: that is to say, a work containing the Program or a portion of it, either verbatim or with
modifications and/or translated into another language. (Hereinafter, translation is included without limitation in the term "modification".) Each licensee
is addressed as "you".

Activities other than copying, distribution and modification are not covered by this License; they are outside its scope. The act of running the Program is
not restricted, and the output from the Program is covered only if its contents constitute a work based on the Program (independent of having been
made by running the Program). Whether that is true depends on what the Program does.

1. You may copy and distribute verbatim copies of the Program's 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 give any other recipients of the Program a copy of this License along with the Program.

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 Program or any portion of it, thus forming a work based on the Program, and copy and distribute such
modifications or work under the terms of Section 1 above, provided that you also meet all of these conditions:

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

b) You must cause any work that you distribute or publish, that in whole or in part contains or is derived from the Program or any part thereof, to be
licensed as a whole at no charge to all third parties under the terms of this License.

c) If the modified program normally reads commands interactively when run, you must cause it, when started running for such interactive use in the
most ordinary way, to print or display an announcement including an appropriate copyright notice and a notice that there is no warranty (or else,
saying that you provide a warranty) and that users may redistribute the program under these conditions, and telling the user how to view a copy of this
License. (Exception: if the Program itself is interactive but does not normally print such an announcement, your work based on the Program is not
required to print an announcement.)

These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be reasonably
considered independent 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 distribute the same sections as part of a whole which is a work based on the Program, the distribution of the whole must
be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless of who
wrote it.
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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 distribution of derivative or collective works based on the Program.

In addition, mere aggregation of another work not based on the Program with the Program (or with a work based on the Program) on a volume of a
storage or distribution medium does not bring the other work under the scope of this License.

3. You may copy and distribute the Program (or a work based on it, under Section 2) in object code or executable form under the terms of Sections 1 and
2 above provided that you also do one of the following:

a) Accompany it with the complete corresponding machine-readable source code, which must be distributed under the terms of Sections 1 and 2
above on a medium customarily used for software interchange; or,

b) Accompany it with a written offer, valid for at least three years, to give any third party, for a charge no more than your cost of physically
performing source distribution, a complete machine-readable copy of the corresponding source code, to be distributed under the terms of Sections 1 and
2 above on a medium customarily used for software interchange; or,

¢) Accompany it with the information you received as to the offer to distribute corresponding source code. (This alternative is allowed only for
noncommercial distribution and only if you received the program in object code or executable form with such an offer, in accord with Subsection b
above.)

The source code for a work means the preferred form of the work for making modifications to it. For an executable work, 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 executable. However, as a special exception, the source code distributed 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 component
itself accompanies the executable.

If distribution of executable or 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 counts as distribution of the source code, even though third parties are not compelled to copy the source along with the object
code.

4. You may not copy, modify, sublicense, or distribute the Program except as expressly provided under this License. Any attempt otherwise to copy,
modify, sublicense or distribute the Program 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 compliance.

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

6. Each time you redistribute the Program (or any work based on the Program), the recipient automatically receives a license from the original licensor to
copy, distribute or modify the Program 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 to this License.

7.1f, as a consequence of a court judgment or allegation of patent infringement or for any other reason (not limited to patent issues), conditions 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 simultaneously your obligations under this License and any other pertinent
obligations, then as a consequence you may not distribute the Program at all. For example, if a patent license would not permit royalty-free
redistribution of the Program 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 Program.

If any portion of this section is held invalid or unenforceable under any particular circumstance, 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 distributed through that system in reliance on consistent 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.

8. If the distribution and/or use of the Program is restricted in certain countries either by patents or by copyrighted interfaces, the original copyright
holder who places the Program 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 limitation as if written in the body of
this License.

9. The Free Software Foundation may publish revised and/or new versions of the 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 Program specifies a version number of this License which applies to it and "any later
version", you have the option of following the terms and conditions either of that version or of any later version published by the Free Software
Foundation. If the Program does not specify a version number of this License, you may choose any version ever published by the Free Software
Foundation.

10. If you wish to incorporate parts of the Program into other free programs whose distribution conditions are different, write to the author to ask for
permission. For software which is copyrighted by the Free Software 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 derivatives of our free software and of promoting the sharing
and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED FREE OF CHARGE, THERE IS NO WARRANTY FOR THE PROGRAM, TO THE EXTENT PERMITTED
BY APPLICABLE LAW. EXCEPT WHEN OTHERWISE STATED IN WRITING THE COPYRIGHT HOLDERS AND/OR OTHER PARTIES PROVIDE
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THE PROGRAM "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 PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE COST OF ALL
NECESSARY SERVICING, REPAIR OR CORRECTION.

12. 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 PROGRAM AS PERMITTED ABOVE, BE LIABLE TO YOU FOR DAMAGES,
INCLUDING ANY GENERAL, SPECIAL, INCIDENTAL OR CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO USE
THE PROGRAM (INCLUDING BUT NOT LIMITED TO LOSS OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF THE PROGRAM TO OPERATE WITH ANY OTHER PROGRAMS), EVEN IF SUCH HOLDER OR
OTHER PARTY HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.
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