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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 Globus Toolkit, gLite and
UNICORE, 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 real time
three dimensional rendering and animation.

This guide will show you how to run the Grid for Architects demo. You will submit an architect
generated scene file using the BEO3 Portal, which will assigh a compute resource using their
Grid Broker, and view the real-time interactive rendering. Please refer to Section 2 to make
sure your computer satisfies the requirements for running this demo. Section 3 explains the
architect’s problem. You can then proceed to Section 4 to understand how this problem is
solved using Grid technologies. Section 5 gives step by step instructions on how to install,
run and uninstall this demo.

For further information about Grid for Architects, please visit:
http://www.beingrid.eu/gridforarchitects.html

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

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

1.1 References

[1] BEinGRID Demos website, http://www.beingrid.eu/demos.html, viewed June 10" 2008

[2] BEti1nGRID BEOS3 portal, http://ingrid.cetic.be:8078/gridsphere/gridsphere, viewed June
10" 2008

[3] IrfanView, http://www.irfanview.com/, viewed June 30™ 2008

[4] Paint.net, http://www.getpaint.net/, viewed June 30" 2008

[5] GIMP for Windows, http://www.gimp.org/windows/, viewed June 30" 2008
[6] GIMP, http://www.gimp.org/, viewed June 30" 2008

1.2 Glossary of Acronyms

Acronym Definition

BE Business Experiment
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BEINGRID Business Experiments in Grid
EC European Commission
QoS Quality of Service
SLA Service Level Agreement
SME Small to Medium sized Enterprise
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2. Requirements

Internet connection
Preferably 10Mbps for fast uploading of data set
Rendering:
0 YaFray — 1Mbps
0 RealityServer — 10Mbps
Web browser
Mozilla Firefox 2, Opera 8 & 9, Safari 3 or Internet Explorer 7
Administrator/root privileges
Not required
TGA Image Viewer
Required for viewing scenes generated with YafRay.

See 5.3 for suggested packages.
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3. The Architect’s Problem

Computers are now used in almost every aspect of business. Architect’'s offices are no
exception. Their customers no longer expect simple models of building projects made out of
wood, glue and paper. Instead, they expect computer generated three-dimensional (3D)
scenes, through which they can clearly visualise the end result.

Such scenes have to be designed first with Computer-Aided Design (CAD) software. This
step involves defining the wireframe aspect of the building, defining light sources, kinds of
materials, and other key details.

Figure 1 — Wireframe scene designed using CAD software

The next step is to “render” the 3D model into high quality 3D images by processing it on a
computer using the appropriate software.

Figure 2 — Rendered scene

A third step is post-processing. Here, “extras” are added into the resulting picture such as
clouds, cars, people and trees.

Figure 1 and Figure 2 show the difference between a modelled scene (from CAD software)
and a rendered scene (from a “renderer” or “rendering engine”).

Scenes have now become so realistic that it is sometimes hard to tell the difference between
photographs and rendered 3D graphics. Renderers have to process ever more complicated
scenes, taking into account a lot of physical effects such as reflections, light absorption and

© BEInGRID Consortium Page 6 of 21



e
i

e

pe

ey

+
+
+

i

+

BEINGRID

shadows which make this step time consuming and expensive.

3.1 Types of Rendering

The type of rendering required varies depending on the size of the company and its market.
There are three different types of visualisation which can be produced:

Photo-realistic still images: The output images are generally high resolution (often
5000x5000 pixels), so that they can be printed in large paper formats. The images
are created using “ray-tracing” which simulates the way rays of light travel produces
very realistic scenes, but is computationally very expensive. Rendering time is
typically in the tens of hours, and cannot be predicted, which is an issue in the case
of calls to tender.

Movie: Typical definition is TV format (640x480 pixel), although it is increasing with
new digital screens. Movies are produced using the same software as for still images,
by creating one image per frame in the movie, at a lower resolution.

Real-time rendering: This is a recent development which uses different software to the
above. Medium definition images are rendered on-demand, using an interactive interface.
This allows the viewer to travel through the rendered scene, moving, zooming and rotating as
desired. The goal is to allow the customer to examine in more detail the parts of the design
they are most interested in, and not just broadcast a pre-defined fixed animation.
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4. Using Grid Technology to Solve the Problem

4.1 Overview

Grid for Architects is a solution designed to address two major issues faced by architects:
The slowness of the rendering phase
The cost of hardware and software ownership

Once an architect has modelled a scene, they can connect to the Grid for Architects web
portal and upload the scene. They then choose a rendering engine and submit the task to be
run on the Grid. Next, the rendering task is distributed over geographically scattered
resources where it is processed in parallel. Resource usage is charged on a per-Gigahertz
per-hour (GHz/h) basis.

This model decreases costs for any kind of architect office. The peak needs for
computational power are not a problem anymore; architects offices simply use more Grid
resources when it is required and are charged in proportion to their use.

Avoiding the need to buy expensive hardware cuts maintenance costs as well as avoiding
depreciation and obsolescence problems. Furthermore, if some important contracts are lost,
no important investment has to be made profitable. Hence the risks are reduced for small
architect offices.

Another advantage is the ease of use for architects, as well as improved mobility from having
a web interface. As there is no dependency on local computing resources and related
equipment, smaller architect’s offices can have access to the same computational power as
bigger companies. This power is easily available from a web portal, allowing architects to
work from remote locations and end-user computers. For instance, an architect could go to a
client’s office and produce a sample rendering result on his laptop.

The Grid for Architects application allows users to select the amount of resources assigned
to the task and therefore affect how fast the task is completed. This allows architects to save
valuable time and produce higher quality results, especially in time-critical work such as calls
for tender.
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5. All Users

Note: The portal is live and may be subject to changes over time. If you have any problems
following these instructions or notice significant changes, please:

Let us know by e-mailing beingrid-demo-be03@lists.gforge.hlrs.de

Use the video demo bundle available from http://www.beingrid.eu/gfa-livedemo.html

5.1 Obtain package

Please go to http://www.beingrid.eu/demos.html, navigate to the Grid for Architects demo
then the ‘Live Demo’ tab and download the package. It is also necessary to register for an
account at the BEO3 portal where the demo runs, by following the instructions on the web

page.
5.2 Setup

Unzip the package downloaded above. This will create the following directory tree:

+- GidForArchitects_LiveDeno/
+- dat asets/

+- realityserver/

| +- kantdreieck.zip

+- yafray/
+- atom um zip

+- docs/
+- GidForArchitects_UserQui de. pdf
+- GidForArchitects_Presentation. ppt
+- BEi nGRI D_Li cence. pdf

+- README. t xt

Sample data for the live demo:
o kantdreieck.zip — sample data for the RealityServer renderer
0 atomium.zip — sample data for the YaFray renderer
GridForArchitects_UserGuide.pdf — this document

GridForArchitects_Presentation.ppt — the Grid for Architects story that this live
demo is part of

BEInGRID_Licence.pdf — the licence agreement for using this demo

No further installation is required. The user accesses the Grid for Architects portal using one
of the supported web browsers (see Section 2).
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5.3 Running the demo

The demo can run a choice of renderers:
RealityServer — this produces a navigable live 3D render
YaFray — this produces a still scene in TGA format.

The instructions for both are given below.

Note: It is recommended to upload the datasets before giving the demo. See the instructions
below.

The following image applications are recommended to display the rendered scene produced
by YaFray in the TGA format on Windows:

IrfanView [3]
Paint.net [4]
GIMP for Windows [5]
For UNIX and Linux platforms:
GIMP [6]
5.3.1 Enter the Portal
Open a supported web browser window and go to the following URL:
http://ingrid.cetic.be:8078/gridsphere/
The following page will load:

Figure 3: Login page for Grid for Architects portal.

The login details to use will be sent by email upon successful registration (see Section 5.1).
Once the user name and password have been entered the following screen will be displayed.
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Figure 4: Welcome screen for Grid for Architects portal.

Select the ‘Advanced Rendering’ tab. This brings up the screen shown below.

Figure 5: Advanced rendering screen with no files uploaded.
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5.3.2 Upload Datasets

This only needs to be done once then the datasets are available under the account. Enter
the portal as described in Section 5.3.1 and select the ‘Advanced Rendering’ tab.

First create a directory for the RealityServer dataset called ‘realityserver’ by entering
‘realityserver’ in the ‘Create directory’ box then pressing the ‘Create’ button. Do the same for
the YaFray dataset and call the directory ‘yafray’

Enter the ‘realityserver directory then select the ‘Browse’ button and navigate to the
unpacked Grid for Architects directory, then ‘datasets’, then ‘realityserver’. This will contain
the Kantdreiech zip archive to use with the RealityServer renderer. Select the dataset file and
then the ‘Open’ button, see Figure 6.

Figure 6: Select the dataset file.

Select the ‘Upload’ button and the dataset will be uploaded to the portal, depending on the
network connection this may take some time as this dataset is large, approximately 64Mb.
This step could be done before giving a live demo to avoid waiting for the file to upload.

Do the same for the YaFray dataset. In the portal return to the top-level directory then enter
the ‘yafray’ directory. Select the ‘browse’ button and navigate to the unpacked Grid for
Architects directory, then ‘datasets’, then ‘yafray’. This will contain the Atomium zip archive to
use with the YaFray renderer. Select the ‘upload’ button and the dataset will be uploaded to
the portal.

5.3.3 RealityServer Renderer

Enter the portal as described in Section 5.3.1 and select the ‘Advanced Rendering’ tab.
Navigate to the ‘realityserver’ directory created in Section 5.3.2 and select the
‘kantdreieck.zip’ file.

Select the ‘Number of CPUs’ and ‘Choose renderer’; for this demo use:
4 or 8 CPUs — needed to process the scene so it is reasonably responsive.

RealityServer — this dataset only works with this renderer.
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Once these are selected, as shown in Figure 7, press the ‘Launch render’ button.

Figure 7: Ready to render RealityServer dataset.

The Status panel will then report that it is deploying, Figure 8. This deployment is where Grid
resources are chosen to run the renderer. Three components are involved:

Grid Broker
Resource Discovery
Grid Deploy

The Broker acts as a meta-scheduler; it supports several Grid middlewares for authenticating
users, as well as submitting and monitoring jobs. The broker is also modular in such a way
that it is easy to provide support for new rendering engines, or even for new applications
(unrelated to rendering).

Figure 8: Dataset is deployed to Grid resources.

The Resource Discovery component periodically gets information about resources from the
middleware and stores it in a MySQL database. Based on this information, as well as the 3D
scene complexity and user requirements, the Grid Broker component selects the best cluster
(or set of clusters) on which to execute the rendering.

Finally, the Grid Deploy component takes over. Its task is to package the 3D scene and the
selected rendering engine into an archive and to deploy them on the remote cluster selected
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by the Grid Broker. By deploying the renderer along with the 3D scene there is nho need to
worry about whether each cluster has the required software installed.

Once the 3D scene and the renderer are transferred onto the selected remote cluster, the
Grid Deploy component uses the default job scheduler (presently Sun Grid Engine) to submit
as many jobs as the user has requested CPUs. The image processing can now begin, this is
shown in the Status panel in Figure 9.

Figure 9: Image processing has started and the 3D scene can be viewed.

Click the ‘View Scene’ button and the rendering will open up in a new tab:

Figure 10: Rendered scene.

The scene can be navigated using the buttons provided. The rendering process is live until
the ‘Stop & give price’ is selected back on the ‘Grid for Architects’ tab. The Status panel will
show it undeploying, Figure 11.

Figure 11: Once stopped the rendering is undeployed.
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This will stop the timer, kill the jobs, undeploy the 3D scene and renderer, and close the
opened ports. The user then gets a cost statement for the rendering, as shown in Figure 12.

Figure 12: Rendering details including cost.
Click ‘Finish’ to return to the start.
5.3.4 YaFray Renderer

Note: The YaFray Renderer produces files in TGA format, see Section 5.3 for recommended
applications to display these files.

Enter the portal as described in Section 5.3.1 and select the ‘Advanced Rendering’ tab.
Navigate to the ‘yafray’ directory created in Section 5.3.2 and select the ‘atomium.zip’ file.

The ‘Number of CPUs’ and ‘Choose renderer’ are selected, for this demo use;:
4 or 8 CPUs — this will render the scene in a quicker time.

YaFray — this dataset only works with this renderer.

Figure 13: Ready to render YaFray dataset.
Once these are selected, as shown in Figure 13, press the ‘Launch render button. The
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Status panel will then report that it is deploying, Figure 8. This deployment is where Grid
resources are chosen to run the renderer. Three components are involved:

Grid Broker
Resource Discovery
Grid Deploy

The Broker acts as a meta-scheduler; it supports several Grid middleware packages for
authenticating users, as well as submitting and monitoring jobs. The broker is also modular in
such a way that it is easy to provide support for new rendering engines, or even for new
applications (unrelated to rendering).

Figure 14: Dataset is deployed to Grid resources.

The Resource Discovery component periodically gets information about resources from the
middleware and stores it in a MySQL database. Based on this information, as well as the 3D
scene complexity and user requirements, the Grid Broker component selects the best cluster
(or set of clusters) on which to execute the rendering.

Finally, the Grid Deploy component takes over. Its task is to package the 3D scene and the
selected rendering engine into an archive and to deploy them on the remote cluster selected
by the Grid Broker. By deploying the renderer along with the 3D scene there is ho need to
worry about whether each cluster has the required software installed.

Once the 3D scene and the renderer are transferred onto the selected remote cluster, the
Grid Deploy component uses the default job scheduler (presently Sun Grid Engine) to submit
as many jobs as the user has requested CPUs. The image processing can now begin, this is
shown in the Status panel in Figure 9.

Figure 15: Image processing has started and the scene can be viewed.

Click the ‘View Scene’ button to download the rendered scene file. A window will open to
allow a choice of application to open the scene or to save it, see Figure 16.
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Figure 16: Open or save the YaFray rendered scene.

Either open it directly or from the saved location with one of the recommend viewing
applications (see Section 5.3), it will look like Figure 17.

Figure 17: YaFray render of the atomium.zip dataset.

Once the scene has been saved or opened click ‘Stop and give price’. The accounting
information will be displayed showing the cost of the render, similar to that in Figure 18.
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Figure 18: Accounting for YaFray render.

Click ‘Finish’ to return to the start.
5.4 Uninstall

Once the Grid for Architects demo has been given the unzipped archive directory,
GridForArchitects_Live_Demo, can be deleted.
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6. Presentation

The presentation can be set to loop continuously. Instructions can be found below.

6.1 PowerPoint Presentation

The PowerPoint presentation can be looped continuously. To set the presentation to
continuous loop, first open the presentation. Select the 'Slide Show' menu, then 'Set Up
Show...", see Figure 19:

Figure 19: Select Set Up Show from the Slide Show menu.
On the ‘Set Up Show’ panel select the checkboxes as shown in Figure 20:
'‘Browsed at a kiosk (full screen)’ in the Show type area

'Using timings, if present’, in the Advance slides area

Figure 20: ‘Set Up Show’ panel options.

To set the show going select 'View' then 'Slide Show' or F5. Press the Esc key to exit full
screen mode at any time.
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BEIinGRID Licence

This is a public deliverable that is provided to the community under the license Attribution-NoDerivs 2.5 defined by creative
commons

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.

~ooo

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.  todistribute 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.

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).
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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. Eachtime 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 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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