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1. Introduction

BEInGRID is a European Commission (EC) funded project aiming to promote the
benefits of Grid technology to industry. Grid middleware, for example UNICORE,
gLite and Globus Toolkit, is open-source software for managing networked
computing and data resources. At present, Grid middleware is used mainly by
academic communities and its development is funded by national funding bodies and
the EC. The EC would like industry within Europe to benefit from this freely available
software and hence funded a technology transfer project, BEinGRID, to this end.

One of the main outcomes of BEINGRID is the 'BEInGRID Demos' which are
promotional material telling stories of successful use of the Grid within industry
settings, from both a business and a technology perspective. The purpose of this
package is to demonstrate how Grid technologies can increase the cost-
effectiveness and accelerate the uptake of Computer Aided Engineering and in
particular Computational Fluid Dynamics (CFD).

This guide will show you how to run the GridCAE demo. You will submit a simple
simulation job to a Grid and view the results. Please refer to Section 2 to make sure
your computer satisfies the requirements for running this demo. Section 3 explains
the simulation problem. You can then proceed to Section 4 to understand how the
simulation is produced using Grid technologies. Section 5 and 6 give a step by step
instruction on how to obtain, install, run and uninstall this demo on Windows and
Linux systems. Definitions of the terms used in this guide are found in the Glossary
section at the end of this document.

For further information about GridCAE, please visit:
http://www.beingrid.eu/gridcae.html

For any questions or feedback, please send an email to the following address with
the subject ‘GridCAE user query’:

be-demos-team@epcc.ed.ac.uk
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2. Requirements

Disk space: 170 MB

Physical Memory: 100 MB

Operating system: Microsoft Windows 2000/XP/Vista or Linux
JRE 1.6.0 or above

WinZip, tar, or a similar compression/decompression program
Internet connection

Administrator/root privileges not required
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3. The Simulation Problem

The live demo shows a Computational Fluid Dynamics (CFD) simulation where the
problem is to investigate the dynamics of a dam break®.

Initially, there is a column of water contained by a wall and a dam. To make the
simulation more interesting, there is a small obstacle in the middle. This setting is
shown in Figure 1. The situation immediately after the dam breaks is shown in Figure
2. We are making a simplified assumption that the dam suddenly disappears.

We would like to produce a simulation that shows how the water flows in the first two
seconds after the dam break.

Dam

Water column
Wall —»

0.584 m

Small obstacle

0.584 m

Figure 1: Initial setting, dam blocking a water column.

! Simulation problem adapted from OpenFOAM tutorial files.
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Water, column
Wall —>
0.584 m
Small obstacle
0.584 m
Figure 2: Setting immediately after the dam breaks.
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4. Using Grid technology to solve the problem

4.1 Overview

The simulation problem requires heavy computational processing. We thus pass the
job over to a Grid with a powerful processing capacity. Figure 3 shows how this is
done.

Submitting the job: An application called ModeFRONTIER orchestrates the whole
process of executing the job. It takes the input file and passes it to a client side
program. The client side program is called the GRIA Client and it communicates with
the corresponding server side program, the GRIA Server.

Processing the job: The GRIA Server runs on the Grid. It accepts jobs from GRIA
clients and executes them on the Grid. In this scenario the processing of the CFD
simulation is carried out by OpenFOAM.

Returning the results: When OpenFOAM completes the simulation, the GRIA
server sends the result back to the GRIA client, which in turn forwards it to
ModeFRONTIER. ModeFRONTIER then opens the output for the user to see.

input »| ModeFRONTIER »| output
file file
GRIA Client End user side
GRIA Server Service provider side

OpenFOAM

Figure 3: Solving CFD problems using a Grid.

4.2 Using ModeFRONTIER to define the workflow

We will run the demo with the help of ModeFRONTIER, a multi-objective
optimization and design environment software. In this scenario we will use it
to define a workflow that specifies how the job is submitted, processed and
the result is displayed. Figure 4 shows the workflow and the purpose of each
node.
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Figure 4: ModeFRONTIER workflow defining how the job is submitted, processed,
and displayed.
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5. Running the Demo on Windows

The following sections walk through the process of installing and running the
technical demo on a MS Windows machine.

5.1 Obtain software

If you have not already done so, go to http://www.beingrid.eu/demos.html, navigate
to the GridCAE demo and download the files under the ‘Live Demo’ tab. Windows
users should download the file GridCAEPresentation-LiveWindowsDemo.zip.

You will also need to obtain an evaluation copy of the modeFRONTIER software
from ESTECO. To do this, please e-mail federico.urban@esteco.com and
c.ancona@enginsoft.it and CC be-demos-team@epcc.ed.ac.uk, with the following
information:

e Your name

e The organization you work for

e The event that the demo will be shown at

e The location of the event

o The date(s) of the event

o The requested start date of the licence (to allow for testing prior to the event)

e The MAC address of the computer you will install modeFRONTIER on. You
can find this by typing “ipconfig /all” in a DOS prompt and copying the
information under “Physical Address”. You can see an example of this in
Figure 5.

e The hostname of the computer you will install modeFRONTIER on. You can
find this by typing “hostname” into a DOS prompt.

A template e-mail can be found in the “email_template.txt” in the download bundle.

ESTECO will reply with a URL from which you can download the software. Please let
the demos team at be-demos-team@epcc.ed.ac.uk know if you have any problems
obtaining an evaluation copy of modeFRONTIER.
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C:A\WINDOWS\system32\cmd.exe

C:“Documents and Settings“amouatXipconfig ~all
Mindows IP Configuration

Host Mame

Primary Dns Suffix : epcc.ed.ac.uk
Mode Type

IP Routing Enabled

WINE Proxy Enabhled H

DHS Suffix Search List. . . . . . & epcc.ed.ac.uk

Ethernet adapter UMware Hetwork Adapter UMnet@:

Connection—specific DNS Suffix . =
Description : UMware Uirtual Ethernet Adapter for

Physical Address. . . . . . . . . = BA-58-56-CA-PB-B8
Dhcp Enabled : Yes

Autoconfiguration Enabled H =

IP Address. . . - . - . - . - . . = .168.59.1

Subnet Mask H .255.255.8

Default Gateway H

DHCP Server H .168.59.254

Primary WINS Server H .168.59.2

Lease Obtained : 27 August 2088 13:45:81
Lease Expires . . . . . . . . . . = 27 August 2088 14:15:61

Ethernet adapter UMware Hetwork Adapter UMneti:

Connection—specific DNS Suffix . :
Description : UMware Uirtual Ethernet Adapter for

Physical Address. . . . . . . . . : B8-58-56—CO-BE-B1
Dhcp Enabled : NHo

IP Address. . . . . . . . . . . . = 192.168.232.1
Subnet Mask : 255.255.255.8
Default Gateway H

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix . : epcc.ed.ac.uk
Description : Broadcom HetAtreme 57xx Gigabit Con
roller
Physical Address
Dhcp Enabhled. .
Autoconf iguration Enahled H
IP Address. . . - . - - - - - - . =
Subnet Mask H
Default Gateway H - 63,
DHCP Serwver H . .63.254
DNS Servers H . .63.234
.63.235
Primary WINE Server H 5.56
Lease Obtained H 13:27:41
Lease Expires . . . . . . . . . . = 27 August 2088 14:27:41

C:“Documents and Settings“amouat>

Figure 5: IPConfig screenshot with MAC Address highlighted

5.2 Setup
5.2.1 Extract
1. Create a folder called BEInGRID_GridCAE_Demo anywhere on your file system.
2. Move the file GridCAE_Live_Demo_Win.zip to the folder that you created above.

3. Unzip the file GridCAE_Live_Demo_Win.zip in the same directory. You normally
find an option to unzip when you right click on the file.

4. Unzip the evaluation copy of modeFRONTIER to the same directory.

5.2.2 Install
1. Open the folder BEinGRID_GridCAE_Demo\ModeFRONTIER\setupfiles and run
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install.exe.

2. Follow the instructions on the screen. In the “Choose Components” window, you
can deselect “Project” and “Documentation” because these are not required for the
demo. Install the application in:

BEInGRID_GridCAE_Demo\ModeFRONTIER\installation

You can select the default options for the other steps.

5.2.3 Check your installation

Click on Start/Programs/ESTECO/modeFRONTIER 4.0/modeFRONTIER. If
everything has gone well ModeFRONTIER should start and you will see an empty
project window. If a modeFRONTIER Licence Manager window opens, please
consult the modeFRONTIER documentation for information on configuring your
licence.

If you continue to have difficulties please contact be-demos-team@epcc.ed.ac.uk for
support. Please send your query with the subject ‘GridCAE user query'.

5.3 Running the demo

1. Start modeFRONTIER by clicking on Start/Programs/ESTECO/modeFRONTIER
4.0/modeFRONTIER.

NOTE: When you start modeFRONTIER for the first time, you could be presented
with a dialog box with options. If this happens, choose to disable this box.

2. Click on File/Open Project and browse to the BEInGRID_GridCAE_Demo
directory. Select BEInGRID_GridCAE_Demo.prj and click on “Open Project”.

3. Click on the project Run/Stop button P 1o run the project (please refer to the
picture below to see the location of this button). In the Run Project window, browse to
BEINnGRID_GridCAE_Demo folder, select BEInGRID_GridCAE_Demo.prj again and
click on “Run Project”.
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4. Choose “Overwrite”.

5. The job will now be sent to the grid for processing. As the job is being processed,
you will see two processes listed in the process log at the bottom of the

ModeFRONTIER window and the Run/Stop button will have a stop sign. It takes a
little more than two minutes for the processing to complete. This process is explained
in detail in Section 4.

6. When the output is ready, the Run/Stop button will change back to a run sign »
and there will be no processes listed in the process log. A folder which contains the
output data will be automatically opened. Unzip the file output.zip. This will give you a
file named damBreak.gif. Double click on this file to see the simulation produced. If
you were not able to see the animation, try opening the file with Windows Picture and
Fax Viewer or your browser (Internet Explorer, Firefox, etc).

NOTE: You can find an example output in the folder “data\example_output”.

5.4 Uninstall
1. Close ModeFRONTIER if it is open.

2. Click on Start > Programs > ESTECO > modeFRONTIER 4.0 > modeFRONTIER
> Uninstall. Follow the instructions on the screen.
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3. Delete the BEINnGRID_GridCAE_Demo directory.
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6. Running the Demo on Linux

The following sections walk through the process of installing and running the
technical demo on a Linux machine.

6.1 Obtain software

If you have not already done so, go to http://www.beingrid.eu/demos.html, navigate
to the GridCAE demo and download the files under the ‘Live Demo’ tab. Linux users
should download the file GridCAEPresentation-LiveLinuxDemo.zip.

You will also need to obtain an evaluation copy of the modeFRONTIER software
from ESTECO. To do this, please e-mail federico.urban@esteco.com and
c.ancona@enginsoft.it and CC be-demos-team@epcc.ed.ac.uk, with the following
information:

e Your name

e The organization you work for

e The event that the demo will be shown at

e The location of the event

e The date(s) of the event

e The requested start date of the licence (to allow for testing prior to the event)

e The MAC address of the computer you will install modeFRONTIER on. You
should be able to find this in the output of the “ifconfig” command under
“HWaddr”.

e The hostname of the computer you will install modeFRONTIER on
A template e-mail can be found in the “email_template.txt” in the download bundle.

ESTECO will reply with a URL from which you can download the software. Please let
the demos team at be-demos-team@epcc.ed.ac.uk know if you have any problems
obtaining an evaluation copy of modeFRONTIER.

6.2 Setup

6.2.1 Extract

1. Create a folder called BEinGRID_GridCAE_Demo anywhere on your file system.
2. Move the file GridCAE_Live_Demo_Linux.zip to the folder that you created above.

3. Unzip the file GridCAE_Live_Demo_Linux.zip in the same directory. You can use
the following command:

unzip GridCAE_Live_Demo_Linux.zip
4. Unzip the modeFRONTIER software to the same directory
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6.2.2 Install

1 Switch to the BEINGRID_GridCAE_Demo/ModeFRONTIER/setupfiles folder and
issue the following command to make the modeFRONTIER installer executable:

chmod u+x install.sh
2. Run “install.sh”.

3. Follow the instructions on the screen. We suggest that you choose to use the
Graphical setup. In the “Choose Components” window, you can deselect “Project”
and “Documentation” because these are not required for the demo. For the
installation path, specify the path to the folder:

BEINnGRID_GridCAE_Demo/ModeFRONTIER/installation
You can select the default options for the other steps.

6.2.3 Check your installation

Click on Start/Programs/ESTECO/modeFRONTIER 4.0/modeFRONTIER. If
everything has gone well ModeFRONTIER should start and you will see an empty
project window. If a modeFRONTIER Licence Manager window opens, please
consult the modeFRONTIER documentation for information on configuring your
licence.

If you continue to have difficulties please contact be-demos-team@epcc.ed.ac.uk for
support. Please send your query with the subject ‘GridCAE user query'.

6.3 Running the demo

1. Start modeFRONTIER by running “frontier” from the bin directory of
modeFRONTIER installation.

NOTE: When you start modeFRONTIER for the first time, you could be presented
with a dialog box with options. If this happens, choose to disable this box.

2. Click on File/Open Project and browse to BEInGRID_GridCAE_Demo directory.
Select BEInGRID_GridCAE_Demo.prj and click on “Open Project”.

3. Click on the project Run/Stop button P to run the project (please refer to the
picture below to see the location of this button). In the Run Project window, browse to
BEINnGRID_GridCAE_Demo folder, select BEInGRID_GridCAE_Demo.prj again and
click on “Run Project”.
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4. Choose “Overwrite”.

5. The job will now be sent to the grid for processing. As the job is being processed,
you will see two processes listed in the process log at the bottom of the

ModeFRONTIER window and the Run/Stop button will have a stop sign. It takes a
little more than two minutes for the processing to complete. This process is explained
in detail in Section 4.

6. When the output is ready, the Run/Stop button will change back to a run sign »
and there will be no processes listed in the process log. When you see this, go to the
BEINnGRID_GridCAE_Demo/data folder and unzip the file output.zip. This will give
you a file named damBreak.gif. Open this file to see the simulation.

5. The job will take a little more than two minutes to finish. When the job is
completed, there will be no processes listed in the process log. You can then go to
BEINnGRID_GridCAE_Demo/data folder and unzip the file output.zip. This will give
you a file by the name damBreak.gif. Open this file to see the simulation (we
recommend using your browser).

NOTE: You can find an example output in the folder “data/example_output”.
6.4 Uninstall

1. Close ModeFRONTIER if it is open.

2. Switch to the bin directory of modeFRONTIER and issue the following command to
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make the uinstaller executable:

chmod u+x uinstall.sh

3 Run uinstall.sh file:

Juinstall.sh

4. Remove the BEInGRID_GridCAE_Demo directory.
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7. Presentation

The following section gives instructions to set the PDF presentation in a continuous
loop when leaving it on display.

Select ‘Edit’ then ‘Preferences’ from the menu, see Figure 6.

A+ Adobe Reader - [GridCAE_Presentation.pdf (SECU

-I,"_' File B=si® View Document Tools Window Help

rot
22
A iy
vV
SRID
Select All Cirl+A
Dezelect all shift+Ctrl+A -
Grid-
Chedk Spelling k
ds
Find Crl+F
Search Shift+Ctrl -+
Search Results L4
Preferences... Ctrl -+

Figure 6: Select 'Edit' then 'Preferences’.

On the preferences panel select the options shown in Figure 7, namely ‘Loop after
last page’ and ‘Advance every’, 5 seconds is a suitable time.

Copyright © Icon Technology & Process Consulting Ltd, 2009. Page 18 of 24
Portions Copyright © The University of Edinburgh, 2009.
Portions Copyright © National Technical University of Athens, 2009.



Preferences

Categories:

Documents
Full Screen

| General
Page Display

D
Accessibility
Forms

Identity
International
Internet
JavaScript
Measuring (2D)
Measuring (3D)
Meeting
Multimedia
Multimedia Trust
| Online Services
Reading
Reviewing
Search
Security
Spelling

Trust Manager
Units

Full Screen Setup

Fill screen with one page at a time
Alert when document requests full screen

Which monitor to use: !This Monitor -

Full Screen MNavigation
Escape key exits
[ show navigation bar
Left dick to go forward one page; right dlick to go back one page
Loap after last page

15_ seconds

Full Screen Appearance
Background color: @

Mouse cursor: iHidden After Delay  »

Full Screen Transitions

[1gnere all transitions

Default transition: | Mo Transition R

Navigation controls direction

l [ Cancel

Figure 7. PDF preferences panel set for looping.

Once set up the PDF can be put into full screen continuous loop by selecting ‘View’
then ‘Full Screen Mode’, see Figure 8, or pressing Ctrl-L
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A- Adobe Reader - [GridCAE_Presentation. pdf (SECURED)]

-.:-' File Edit BIETN Document Tools Window Help

Go To L3

Zoom L4

Page Display 4
Rotate View L4

Reading Mode Ctrl+H
Full Screen Mode Cirl+L

Menu Bar F2
~~| Toolbars r

| | Mavigation Panels r

-COr
ata ¢

Line Weights Cirl+5

Review Tracker...

Automatically Scroll Shift+Ctrl+H
Read Out Loud L4

Figure 8: PDF Full screen mode.

The loop can be exited by pressing the ‘Esc’ key.

Copyright © Icon Technology & Process Consulting Ltd, 2009. Page 20 of 24
Portions Copyright © The University of Edinburgh, 2009.
Portions Copyright © National Technical University of Athens, 2009.



N
Ay

+
+
+

iy

+
BEInGRID

8. Glossary

BEINnGRID: Business Experiments in Grid www.beingrid.eu. BEInGRID undertakes a
series of targeted business pilots designed to implement and deploy Grid solutions in
a broad spectrum of European business sectors.

CFD: Computational Fluid Dynamics

GRIA: Grid Resources for Industrial Applications. GRIA is a service-oriented
infrastructure designed to support business to business collaborations through
service provision across organisational boundaries.

Grid: In the context of this demo, it means a collection of processors working
together to process a heavy job.

GridCAE: Grid Computer Aided Engineering. The term is used to refer to the
business experiment which uses Grid technology for Computer Aided Engineering. In
the BEINGRID website www.beingrid.eu, you might see this business experiment
being referred to as BEOL.
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BEInGRID Licence

This is a public deliverable that is provided to the community under the license Attribution-NoDerivs 2.5 defined by
creative commons http://www.creativecommons.org

This license allows you to
to copy, distribute, display, and perform the work
. to make commercial use of the work

Under the following conditions:

@ Attribution. You must attribute the work by indicating that this work originated from the IST-BEInGRID
project and has been partially funded by the European Commission under contract number IST -
034702

No Derivative Works. You may not alter, transform, or build upon this work without explicit permission
of the consortium

For any reuse or distribution, you must make clear to others the license terms of this work.
Any of these conditions can be waived if you get permission from the copyright holder.

This is a human-readable summary of the Legal Code below:
License

THE WORK (AS DEFINED BELOW) IS PROVIDED UNDER THE TERMS OF THIS CREATIVE COMMONS PUBLIC LICENSE
("CCPL" OR "LICENSE"). THE WORK IS PROTECTED BY COPYRIGHT AND/OR OTHER APPLICABLE LAW. ANY USE OF THE
WORK OTHER THAN AS AUTHORIZED UNDER THIS LICENSE OR COPYRIGHT LAW IS PROHIBITED. BY EXERCISING ANY
RIGHTS TO THE WORK PROVIDED HERE, YOU ACCEPT AND AGREE TO BE BOUND BY THE TERMS OF THIS LICENSE. THE
LICENSOR GRANTS YOU THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS
AND CONDITIONS.

1. Definitions

a. "Collective Work" means a work, such as a periodical issue, anthology or encyclopedia, in which the Work in its entirety
in unmodified form, along with a number of other contributions, constituting separate and independent works in
themselves, are assembled into a collective whole. A work that constitutes a Collective Work will not be considered a
Derivative Work (as defined below) for the purposes of this License.

b.  "Derivative Work" means a work based upon the Work or upon the Work and other pre-existing works, such as a

translation, musical arrangement, dramatization, fictionalization, motion picture version, sound recording, art reproduction,

abridgment, condensation, or any other form in which the Work may be recast, transformed, or adapted, except that a

work that constitutes a Collective Work will not be considered a Derivative Work for the purpose of this License. For the

avoidance of doubt, where the Work is a musical composition or sound recording, the synchronization of the Work in
timed-relation with a moving image ("synching”) will be considered a Derivative Work for the purpose of this License.

"Licensor" means all partners of the BEinGRID consortium that have participated in the production of this text

"Original Author" means the individual or entity who created the Work.

"Work" means the copyrightable work of authorship offered under the terms of this License.

"You" means an individual or entity exercising rights under this License who has not previously violated the terms of this

License with respect to the Work, or who has received express permission from the Licensor to exercise rights under this

License despite a previous violation.

~oao

2. Fair Use Rights. Nothing in this license is intended to reduce, limit, or restrict any rights arising from fair use, first sale or other
limitations on the exclusive rights of the copyright owner under copyright law or other applicable laws.

3. License Grant. Subject to the terms and conditions of this License, Licensor hereby grants You a worldwide, royalty-free, non-
exclusive, perpetual (for the duration of the applicable copyright) license to exercise the rights in the Work as stated below:

a.  toreproduce the Work, to incorporate the Work into one or more Collective Works, and to reproduce the Work as
incorporated in the Collective Works;
b.  to distribute copies or phonorecords of, display publicly, perform publicly, and perform publicly by means of a digital audio
transmission the Work including as incorporated in Collective Works.
c. For the avoidance of doubt, where the work is a musical composition:
i Performance Royalties Under Blanket Licenses. Licensor waives the exclusive right to collect, whether
individually or via a performance rights society (e.g. ASCAP, BMI, SESAC), royalties for the public
performance or public digital performance (e.g. webcast) of the Work.
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ii. Mechanical Rights and Statutory Royalties. Licensor waives the exclusive right to collect, whether
individually or via a music rights society or designated agent (e.g. Harry Fox Agency), royalties for any
phonorecord You create from the Work (“cover version") and distribute, subject to the compulsory license
created by 17 USC Section 115 of the US Copyright Act (or the equivalent in other jurisdictions).

d.  Webcasting Rights and Statutory Royalties. For the avoidance of doubt, where the Work is a sound recording, Licensor
waives the exclusive right to collect, whether individually or via a performance-rights society (e.g. SoundExchange),
royalties for the public digital performance (e.g. webcast) of the Work, subject to the compulsory license created by 17
USC Section 114 of the US Copyright Act (or the equivalent in other jurisdictions).

The above rights may be exercised in all media and formats whether now known or hereafter devised. The above rights include the
right to make such modifications as are technically necessary to exercise the rights in other media and formats, but otherwise you
have no rights to make Derivative Works. All rights not expressly granted by Licensor are hereby reserved.

4. Restrictions. The license granted in Section 3 above is expressly made subject to and limited by the following restrictions:

a.  You may distribute, publicly display, publicly perform, or publicly digitally perform the Work only under the terms of this
License, and You must include a copy of, or the Uniform Resource Identifier for, this License with every copy or
phonorecord of the Work You distribute, publicly display, publicly perform, or publicly digitally perform. You may not offer
or impose any terms on the Work that alter or restrict the terms of this License or the recipients' exercise of the rights
granted hereunder. You may not sublicense the Work. You must keep intact all notices that refer to this License and to the
disclaimer of warranties. You may not distribute, publicly display, publicly perform, or publicly digitally perform the Work
with any technological measures that control access or use of the Work in a manner inconsistent with the terms of this
License Agreement. The above applies to the Work as incorporated in a Collective Work, but this does not require the
Collective Work apart from the Work itself to be made subject to the terms of this License. If You create a Collective Work,
upon notice from any Licensor You must, to the extent practicable, remove from the Collective Work any credit as required
by clause 4(b), as requested.

b.  If you distribute, publicly display, publicly perform, or publicly digitally perform the Work or Collective Works, You must
keep intact all copyright notices for the Work and provide, reasonable to the medium or means You are utilizing: (i) the
name of the Original Author (or pseudonym, if applicable) if supplied, and/or (ii) if the Original Author and/or Licensor
designate another party or parties (e.g. a sponsor institute, publishing entity, journal) for attribution in Licensor's copyright
notice, terms of service or by other reasonable means, the name of such party or parties; the title of the Work if supplied;
and to the extent reasonably practicable, the Uniform Resource Identifier, if any, that Licensor specifies to be associated
with the Work, unless such URI does not refer to the copyright notice or licensing information for the Work. Such credit
may be implemented in any reasonable manner; provided, however, that in the case of a Collective Work, at a minimum
such credit will appear where any other comparable authorship credit appears and in a manner at least as prominent as
such other comparable authorship credit.

5. Representations, Warranties and Disclaimer. UNLESS OTHERWISE MUTUALLY AGREED TO BY THE PARTIES IN
WRITING, LICENSOR OFFERS THE WORK AS-IS AND MAKES NO REPRESENTATIONS OR WARRANTIES OF ANY KIND
CONCERNING THE MATERIALS, EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING, WITHOUT LIMITATION,
WARRANTIES OF TITLE, MERCHANTIBILITY, FITNESS FOR A PARTICULAR PURPOSE, NONINFRINGEMENT, OR THE
ABSENCE OF LATENT OR OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF ABSENCE OF ERRORS, WHETHER OR
NOT DISCOVERABLE. SOME JURISDICTIONS DO NOT ALLOW THE EXCLUSION OF IMPLIED WARRANTIES, SO SUCH
EXCLUSION MAY NOT APPLY TO YOU.

6. Limitation on Liability. EXCEPT TO THE EXTENT REQUIRED BY APPLICABLE LAW, IN NO EVENT WILL LICENSOR BE
LIABLE TO YOU ON ANY LEGAL THEORY FOR ANY SPECIAL, INCIDENTAL, CONSEQUENTIAL, PUNITIVE OR EXEMPLARY
DAMAGES ARISING OUT OF THIS LICENSE OR THE USE OF THE WORK, EVEN IF LICENSOR HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

7. Termination

a.  This License and the rights granted hereunder will terminate automatically upon any breach by You of the terms of this
License. Individuals or entities who have received Collective Works from You under this License, however, will not have
their licenses terminated provided such individuals or entities remain in full compliance with those licenses. Sections 1, 2,
5, 6, 7, and 8 will survive any termination of this License.

b.  Subject to the above terms and conditions, the license granted here is perpetual (for the duration of the applicable
copyright in the Work). Notwithstanding the above, Licensor reserves the right to release the Work under different license
terms or to stop distributing the Work at any time; provided, however that any such election will not serve to withdraw this
License (or any other license that has been, or is required to be, granted under the terms of this License), and this License
will continue in full force and effect unless terminated as stated above.

8. Miscellaneous

a.  Each time You distribute or publicly digitally perform the Work, the Licensor offers to the recipient a license to the Work on
the same terms and conditions as the license granted to You under this License.

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

c. No term or provision of this License shall be deemed waived and no breach consented to unless such waiver or consent
shall be in writing and signed by the party to be charged with such waiver or consent.

d.  This License constitutes the entire agreement between the parties with respect to the Work licensed here. There are no
understandings, agreements or representations with respect to the Work not specified here. Licensor shall not be bound
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by any additional provisions that may appear in any communication from You. This License may not be modified without
the mutual written agreement of the Licensor and You.
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