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INSTRUMENTS

NOTE - This Software Developer's Guide (SDG) currently supports the SDK 5.04.01.00
release coming April 16, 2012.

For the SDG specific to your SDK release, please refer to Archived SDGs under
Reference_Documentation.

Welcome to the Sitara Linux Software Developer's Guide

Thank you for choosing to evaluate one of our Sitara ARM microprocessors (1, please bookmark this page and refer
back to it as needed. It is designed to quickly provide the information you need most while evaluating the AMx

microprocessor. We are always striving to improve this product. Please let us know if you have ideas or
suggestions.

Supported Platforms & Version Information

The following Sitara ARM microprocessors are supported with this SDK version.

Platforms SDK | PSP Kernel | U-Boot | Toolchain | Release Date

BeagleBone 5.04 | 04.06.00.07 | 3.2 2011.09 | gee4.5.3 | Mar 2012

AM335xEVM | 5.04 |04.06.00.07 | 3.2 2011.09 | gcc4.5.3 | Mar 2012

Beagleboard-xM | 5.04 |- 3.0.8 |2011.09 | gcc4.5.3 | Mar 2012

AM37xEVM 5.04 |04.02.00.07 | 2.6.37 |2011.09 | gcc4.5.3 | Mar 2012

AM35xEVM 5.04 |04.02.00.07 | 2.6.37 |2011.09 | gcc4.5.3 | Mar 2012

AMI180XxEVM |5.04 |03.21.00.04 | 2.6.37 |2010.12 | gcc4.5.3 | Mar 2012
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Linux Software Stack

The following software stack illustrates at a high level the various components provided with the Sitara Linux SDK.
NOTE - Availability of certain applications are platform dependent and clarified in the associated User

Guides below.

ALSA
==

EVM Hardware Overview

Details for various hardware platforms supported by this Sitara Linux SDK are provided before.

Platform Document EVM Provider

(2] [3]

AM335xEVM

Hardware User's Guide www.ti.com

(4] [51

BeagleBone Hardware User's Guide (Rev A3
(6]

Beagleboard.org

Beagleboard-xM [5]

Hardware User's Guide Beagleboard.org

AM37xEVM Hardware User's Guide 7 Mistral (8]
AM35xEVM Hardware User's Guide ] Logic (101
AMI180xEVM [11] [10]

Hardware User's Guide Logic
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Start your Linux Development

Before using the Sitara Linux SDK you must have a Linux development environment. Linux development

environments vary, so we recommend the following for ease of use and consistency when working together. The

next few steps will assist you in the setup & configuration of your Linux host based on the physical setup shown

below.

1. Configure a Linux Host - If you already have a Linux host machine, go to Step 2. If you do not have a Linux host machine, you can configure a

Linux host machine on your Windows PC using a virtual machine.

¢ Build a Ubuntu 10.04 LTS Linux host with VMware on WinXP (preferred)
¢ Build a Ubuntu 10.04 LTS Linux host with VirtualBox on WinXP

For standard EVMs: 2. Configure your development

ﬁ!’

r Linux Host PC

environment

EthernetRouter

Null Modem Serial Cable (provided)

Ethernet Cable (provided)

Evaluation Module (EVM)

For Beaglebone: 2. Configure your development environment

Linux Host PC

Ethernet Router

LI
LA by .

USB Cable (provided)

EthernetCable (not provided)

I

MOTE — Defaults to 500MHz with USB bus power. With

BeagleBone a5V supply it defaults to 720MHz.

3. Install the SDK - Within your Linux host machine, Install
the Sitara SDK

3. Run the START_HERE Script - When Beaglebone boots, a START_HERE
directory will display on your Linux host desktop. To start your evalaution and
development using the BeagleBone, Run the START HERE.sh script

NOTE: The START_HERE.sh script will run the setup.sh script. For Beaglebone
boards before rev AS the setup.sh script will attempt to install a udev rule to load
the ftdi_sio module with the proper parameters to recognize the Beaglebone. If you
experience difficulty with the Beaglebone being recognized you can load the
module manually by doing:

¢ sudo rmmod ftdi_sio
¢ sudo modprobe ftdi_sio vendor=0x0403 product=0xa6d0

4. Run the Setup Script - Once the SDK has been installed,
Run the Setup.sh Script to guide you through the remaining
development environment configuration.

NOTE: If using a VMWare image you will likely need to import the beaglebone
into the VMWare image as a mass storage device using the instructions here
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SDK Directory Structure Overview

The Sitara Linux SDK contains the following top-level directories and files

linux
Makefile
Rules.make
setup.sh

These directories contain the code and tools used to develop for Sitara devices.

* bin - Contains the helper scripts for configuring the host system and target device. Most of these scripts are used
by the setup.sh script.

* board-support - Contains the SDK components that need to be modified when porting to a custom platform. This
includes the kernel and boot loaders as well as any out of tree drivers.

* docs - Contains various SDK documentation such as the software manifest and additional user's guide. This is
also the location where you can find the training directory with the device training materials.

« example-applications - Contains the sources for the TI provided example applications seen during the out-of-box
demonstration.

* filesystem - Contains the reference file systems. These include the smaller base file system as well as the
full-featured SDK file system.

* host-tools - Contains the host side tools such as pinmux and flash tool.

¢ linux-devkit - Contains the cross-compile toolchain and libraries to speed development for the target device.

* Graphics_SDK_setuplinux_<version>.bin - This is the installer for the graphics SDK. The graphics SDK
components are used by the Sitara Linux SDK to provide additional demos as well as integrated with the pre-built
Qt libraries to accelerate various Qt functions.

* Makefile - Provides build targets for many of the SDK components from the top-level of the SDK.

* Rules.make - Sets default values used by the top-level Makefile as well as sub-component Makefiles

» setup.sh - Configures the users host system as well as the target system for development

Example Applications User's Guides

There are a number of Example Applications provided within the Sitara Linux SDK. Below are the applications

available on each platform and the User's Guides associated with each component.

NOTE: The example applications below assume that you are using the default pinmux/profile configuration that the

board ships with, unless otherwise noted in the individual application's User's Guide

Applications available by development platform
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Applications AM335x | BeagleBone | AM180x | AM35x | AM37x | Beagleboard-xM | Users Guide Description

Matrix GUI X X X X X X Matrix User's Guide | Provides an overview and
details of the graphical
user interface (GUI)
implementation of the
application launcher
provided in the Sitara
Linux SDK

Power & Clocks X X X X Power Management | Provides details of power

User's Guide applications integrated
into the Matrix GUI,
along with helpful
command line
equivalents.

Multimedia X X X X Multimedia User's Provides details on

Guide implementing ARM/Neon
based multimedia using
GStreamer pipelines and
FFMPEG open source
codecs.

Camera X Camera User's Guide | Provides details on how to
support smart sensor
camera sensor using the
Media Controller
Framework

USB Profiler X X X X X X NA

ARM Benchmarks X X X X X X NA

Oprofile X X X X X X Oprofile User's Provides applications

Guide which show how Oprofile
can be used for debugging
and understanding system
performance.

Display X X X NA

Cryptography X X X X X X Cryptography User's | Provide details on how to

Guide implement cryptography
through use of OpenSSL
and various example
applications.

PRU X NA

WLAN and X X X Open Source Provides details on how to

Bluetooth Wireless enable the WL1271

Connectivity daughtercard which is

WLAN/Bluetooth connected to the EVM

User's Guide

QT Demos X X X X X X NA

Web Browser X X X X X X NA

System Settings X X X X X X NA
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Bootloaders - How to Build & Install

The following provides instructions on how to build and install uboot and MLO. Additional reference

documentation is also provided.

¢ Building & Installing Uboot & MLO

Kernel - How to Configure, Build & Install

The following provides instructions on how to configure, build and install the Linux kernel. Additional reference
documentation is also provided.

¢ Build, Configure and Install the Linux Kernel

Host Side Development Tools

There are number of host side development tools provided in the Sitara Linux SDK to ease your development. See

the appropriate User's Guide below for more information.

Host Tools for Target Development

These are tools that will assist in cross-compiling code for the target device or making images to run on the target

device

Top-Level Makefile

The Sitara Linux SDK contains a top-level Makefile in the root of the SDK tree that can be used to rebuild many of
the example applications and board support packages. See the Sitara Linux SDK Top-Level Makefile page for

more information on using this Makefile.

GCC Cross-Compile Toolchain

Starting with version 05.xx of the Sitara Linux SDK there is now a GCC cross-compile toolchain available within
the SDK in the linux-devkit directory. For details on using this toolchain please see the Sitara Linux SDK GCC

Toolchain page.

create-sdcard.sh script

Starting with version 05.04 of the Sitara Linux SDK there is now a shell script available called create-sdcard.sh
which can be used to create an SD card image for booting the various Sitara EVMs. For details on using this script
please see the Sitara Linux SDK create SD card script page.

Code Composer Studio vS User's Guide

Code Composer Studio v5 - a full featured, Eclipse based IDE that includes the Remote System Explorer plugin.
CCSvS5 can be used for both application development & debug using gdbserver and kernel debug using an XDSv100
JTAG emulator.

¢ Code Composer Studio v5 (CCSv5)

For detailed instructions based on the Beagebone on how to do Linux debugging with CCSvS5 see:

¢ Linux Debug in CCSv5
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Host tools for Target Configuration

These tools are intended to be run on the host and assist in configuring the target device

Pin Mux Utility User's Guide

Pin Mux Utility - a graphical utility designed to ease the pin mux configuration effort by highlighting pinmux

conflicts, configuring the IO and outputting the required source code.

e AM35x/AM37x/AM335x Pin Mux Utility User's Guide

e AMI180x Pin Setup Tool User's Guide

Flash Tool User's Guide

Flash Tool - a graphical utility design to easily support new memory configurations and HW flashing typically
through UART & USB for the EVM or custom hardware

* Currently for AM335x Flash programming is handled using U-Boot. Details can be found in the AM335x U-Boot
User's Guide
* AM35x/AM37x Flash Tool User's Guide

e« AM180x Flash Tool User's Guide

Training Documentation

Training presenatations are now included in the Sitara Linux SDK. Once installed simply locate the docs/training

directory within the SDK. Presentations included:

Training Module

Description

Introduction to

Linux

Introduces the community-based Linux ecosystem on TI platforms. What will be covered are the components that make up the
ecosystem such as the boot loader, Linux kernel, device drivers, user application layer and the relationship between them.

Linux Boot Process

Looks at all aspects of the boot process from power up to running user a application beginning with ROM boot loader
progressing through secondary program loader, u-boot, kernel and finishing with user-level initialization.

Introduction to
Sitara Linux SDK

Learn about the various components that make up the ARM MPU Linux software development kit including the out-of-box
application launcher, the CCS IDE, example applications. In addition, host tools such as the pin-mux utility and the flash tool
will be introduced. All these components are packaged into a single easy to use installer from TI.com

Code Composer

Covers what the Eclipse-based Code Composer Studio is, how to use it for embedded Linux application development,

Studio v5 debugging and additional plug-ins that are provided

Power Discusses how to improve product power performance by minimizing power consumption and guaranteeing system

Management performance. In addition, power management techniques enabled via the Linux SDK will be discussed

Cryptography Covers cryptography basics and explore cryptographic functions enabled via open source projects. In addition, cryptographic
hardware acceleration access and Linux SDK example applications will be discussed.

Board Port Discusses the fundamentals necessary to port a TI Linux-based EVM platform to a custom target platform. Introduces the
necessary steps needed to port the following components: secondary program loader, u-boot and Linux kernel.

ARM Multimedia | Introduces open-source based multimedia codecs for the ARM Cortex-A8. In addition, look at the capability of the NEON
coprocessor to accelerate multimedia. Plus, introduces GStreamer, an open-source pipeline-based framework that enables
access for multimedia through FFMPEG/libav support on the ARM. GStreamer will be illustrated with Linux SDK examples.

GUI Development | Learn how to develop a GUI quickly with the Linux SDK. Learn background information on QT. Learn how to use the SDK
to get started developing a GUI. Learn about QT Creator and all the QT toolset.

Oprofile Introduces the Opensource tool Oprofile. When is it useful during the development cycle. Introduce some of the more popular

features. Cover both modes of operation, internal HW counters or timer interrupts. Cover internal operation details. Also point
out use cases where Oprofile may not be useful.
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Other How Tos

This section provides how-to articles on additional setups and configurations you may find useful in your

development.

¢ Creating a HelloWorld CCS Project

¢ How to utilize Error Correction (ECC)

* How to Recalibrate the Touchscreen

¢ AMSDK File System Optimization/Customization
e How to Develop with 3D Graphics

¢ How to Connect to an EVM via Telnet

e How to Setup a Samba Server

¢ Understanding the Boot Sequence

¢ How to Move Files From Host to Target
e How to Flash the Linux System to NAND from U-boot
¢ How to use a Mouse instead of the Touchscreen with Matrix

¢ How to enable DVI display

Reference Documentation

'Archived - Software Developer's Guide'

« Sitara SDK 5.04.00.00 - Software Developer's Guide (archived) !/
¢ Sitara SDK 5.03.03.00 - Software Developer's Guide (archived) [13]
« Sitara SDK 5.03.02.00 - Software Developer's Guide (archived) !'*’
¢ Sitara SDK 5.03.01.00 - Software Developer's Guide (archived) [14]
« Sitara SDK 5.03.00.00 - Software Developer's Guide (archived) !*’
¢ Sitara SDK 5.02.00.00 - Software Developer's Guide (archived) [16]
¢ Sitara SDK 4.01 - Software Developer's Guide (archived) (17]

¢ Sitara SDK 4.00 - Software Developer's Guide (archived) [18]

Release Notes

¢ Sitara SDK Release Notes
e WLAN/BT Release Notes & Downloads

Graphics
¢ Graphics SDK Getting Started Guide

¢ Graphics SDK Quick installation and user guide
e Graphics SDK 4.06.00.01 Release Notes
¢ SGX Debugging Tips and FA
e Qt Tips
AM335x PSP Documentation
e AM335x PSP 04.06.00.07 Features and Performance Guide
« AM335x PSP 04.06.00.07 Release Notes
e AM335x PSP 04.06.00.06 Features and Performance Guide
¢ AM335x PSP 04.06.00.06 Release Notes
e AM335x PSP 04.06.00.03 Features and Performance Guide
¢ AM335x PSP 04.06.00.03 Release Notes
¢« AMB335x PSP User's Guide

AM35x/AM37x PSP Documentation
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e AM35x-AM37-PSP 04.02.00.07 Feature Performance Guide
e AM35x-AM37-PSP 04.02.00.07 Release Notes
e AM35x-AM37-PSP 04.02.00.07 User's Guide

AM180X PSP Documentation

e AMI180x-PSP 03.21.00.04 Feature Performance Guide
e AM180x-PSP 03.21.00.04 Release Notes
« AM180x-PSP 03.21.00.04 User's Guide

QT Documentation

¢ QT Reference Documentation (191

GPLv3 Disclaimer

There are GPLvV3 licensed software components contained within the Sitara Linux SDK on both the target and the
host. The software manifest (software_manifest.htm) for the Siatara Linux SDK is located in the docs/ directory of
the installed SDK. All GPLv3 components for both target and host are contained in the SDK directory.

These GPLv3 components are provided for development purposes only and may be removed for production

solutions.

How to Identify the GPLv3 components

To idenitfy the GPLv3 components installed on the target file system, run the gplv3-notice script located on the
target file system located here: /etc/init.d/gplv3-notice

The gplv3-notice script will list all Sitara Linux SDK built shipped installed packages. If you installed addtional

GPLv3 components this script may not identify them until the next target reboot.

How to Remove Target side GPLv3 Components

The gplv3-notice script also outputs how to remove the packages. To remove individual packages from the target

development file system, use the opkg remove command which is: opkg remove <package>

Software Updates

We are continually improving the quality and content of the software we provide in the EVM. Updates to the SDK

1

may be obtained at Software Updates (201 5 they become available.

Technical Support

[21]

* E2E Support Forums - an active community of Tlers and other customer like you already using the AM37x

EVM. You may find your question has already been answer with a quick Search of the Forums. If not, a quick
post will likely provide you the answers you need. Support@ti.com - a support email list you may submit your

question to.

¢ support@ti.com (221
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Want to Contribute?

We are always striving to improve this Sitara Linux SDK. Please let us know if you have ideas or suggestions. The

sections below will give you ideas on how to best contribute to the SDK and PSP Linux kernel.

SDK Contributions

All Sitara Linux SDK contributions can be sent to the sdk_feedback @list.ti.com (231

mailing list. This covers
submitting bug fixes, new features, or any other feedback to components provided with the Sitara Linux SDK

including, but not limited to:

* u-boot

* target file system

* Host Tools

e Scripts

» Example Applications

e Documentation
Some general guidelines to help us with your feedback are:
* Documentation

* Provide the URL of the document being discussed

* Describe the section in question

» If you have suggestions on the change requested please include them
¢ Source Code/Scripts/Makefiles

* Provide the location of the source code being discussed within the SDK
» If possible provide a patch as this is easier to determine the changes being proposed and helps us to make sure
you get credit for your work
* Tools
* Provide the version of the tool
* If possible give screen captures or step-by-step instructions for reproducing any issues
Following the above guidelines will help to streamline the communication, but we would like to get your feedback

no matter what.

PSP Linux Kernel Contributions

For information on how to contribute to the PSP Linux kernel please see the Contributing to the Linux PSP page.
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License

THE WORK (AS I NED 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. TO THE EXTENT THIS LICENSE MAY BE CONSIDERED TO BE
A CONTRACT, THE LICENSOR GRANTS YOU THE RIGHTS CONTAINED HERE IN CONSIDERATION OF YOUR ACCEPTANCE OF SUCH TERMS AND CONDITIONS.

License
1. Definitions

a. "Adaptation" means a work based upon the Work, or upon the Work and other pre-existing works, such as a translation, adaptation, derivative work, arrangement of music or other alterations of a literary or artistic work, or
phonogram or performance and includes cinematographic adaptations or any other form in which the Work may be recast, transformed, or adapted including in any form recognizably derived from the original, except that a work
that constitutes a Collection will not be considered an Adaptation for the purpose of this License. For the avoidance of doubt, where the Work is a musical work, performance or phonogram, the synchronization of the Work in
timed-relation with a moving image ("synching") will be considered an Adaptation for the purpose of this License.

b. "Collection" means a collection of literary or artistic works, such as encyclopedias and anthologies, or performances, phonograms or broadcasts, or other works or subject matter other than works listed in Section 1(f) below,
which, by reason of the selection and arrangement of their contents, constitute intellectual creations, in which the Work is included in its entirety in unmodified form along with one or more other contributions, each constituting
separate and independent works in themselves, which together are mbled into a collective whole. A work that constitutes a Collection will not be considered an Adaptation (as defined below) for the purposes of this License.

[ "Creative Commons Compatible License" means a license that is listed at http://creativecommons. org/ compatiblelicenses that has been approved by Creative Commons as being essentially equivalent to this License,

including, at a minimum, because that license: (i) contains terms that have the same purpose, meaning and effect as the License Elements of this License; and, (ii) explicitly permits the relicensing of adaptations of works made

available under that license under this License or a Creative Commons jurisdiction license with the same License Elements as this License.

"Distribute" means to make available to the public the original and copies of the Work or Adaptation, as appropriate, through sale or other transfer of ownership.

"License Elements" means the following high-level license attributes as selected by Licensor and indicated in the title of this License: Attribution, ShareAlike.

"Licensor" means the individual, individuals, entity or entities that offer(s) the Work under the terms of this License.

"Original Author" means, in the case of a literary or artistic work, the individual, individuals, entity or entities who created the Work or if no individual or entity can be identified, the publisher; and in addition (i) in the case of a

performance the actors, singers, musicians, dancers, and other persons who act, sing, deliver, declaim, play in, interpret or otherwise perform literary or artistic works or expressions of folklore; (ii) in the case of a phonogram the

producer being the person or legal entity who first fixes the sounds of a performance or other sounds; and, (iii) in the case of broadcasts, the organization that transmits the broadcast.

h. "Work" means the literary and/or artistic work offered under the terms of this License including without limitation any production in the literary, scientific and artistic domain, whatever may be the mode or form of its expression
including digital form, such as a book, pamphlet and other writing; a lecture, address, sermon or other work of the same nature; a dramduc or dramatico-musical work; a choreographic work or entertainment in dumb show; a
musical composition with or without words; a unemdmgmphu work to which are w(\rk\ press hy a process anal hy: a work of drawing, painting, architecture, sculpture, engraving or
lithography: a photographic work to which are orks. by a process t 3 a work of applied arl, an |l]uslmuon map, plan, sketch or three-dimensional work relative to geography,
topography, architecture or science; a perrormance a bmadcasl a phonognm a «_ompllauon of data to lhe extent it is protected as a copyrightable work; or a work performed by a variety or circus performer to the extent it is not
otherwise considered a literary or artistic work.

i.  "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

j. "Publicly Perform" means to perform public recitations of the Work and to communicate to the public those public recitations, by any means or process, including by wire or wireless means or public digital performances; to
make available to the public Works in such a way that members of the public may access these Works from a place and at a place individually chosen by them: to perform the Work to the public by any means or process and the
communication to the public of the performances of the Work, including by public digital performance: to broadcast and rebroadcast the Work by any means including signs, sounds or images.

k. "Reproduce” means to make copies of the Work by any means including without limitation by sound or visual recordings and the right of fixation and reproducing fixations of the Work, including storage of a protected
performance or phonogram in digital form or other electronic medium.

2. Fair Dealing Rights

Nothing in this License is intended to reduce, limit, or restrict any uses free from copyright or rights arising from limitations or exceptions that are provided for in connection with the copyright protection 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:

wme e

a.  to Reproduce the Work, to incorporate the Work into one or more Collections, and to Reproduce the Work as incorporated in the Collections;

b.  to create and Reproduce Adaptations provided that any such Adaptation, including any translation in any medium, takes reasonable steps to clearly label, demarcate or otherwise uknufy that changes were made to the original
‘Work. For example, a translation could be marked "The original work was translated from English to Spanish," or a modification could indicate "The original work has been modified."

c. to Distribute and Publicly Perform the Work including as incorporated in Collections; and,

d.  to Distribute and Publicly Perform Adaptations.

e.  For the avoidance of doubt:

i Non-waivable Compulsory License Schemes. In those jurisdictions in which the right to collect royalties through any statutory or compulsory licensing scheme cannot be waived, the Licensor reserves the exclusive right
to collect such royalties for any exercise by You of the rights granted under this License;
ii. ~ Waivable Compulsory License Schemes. In those jurisdictions in which the right to collect royalties through any statutory or compulsory licensing scheme can be waived, the Licensor waives the exclusive right to collect
such royalties for any exercise by You of the rights granted under this License; and,
iii.  Voluntary License Schemes. The Licensor waives the right to collect royalties, whether individually or, in the event that the Licensor is a member of a collecting society that administers voluntary licensing schemes, via
that society, from any exercise by You of the rights granted under this License.
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. Subject to Section 8(f), 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 or Publicly Perform the Work only under the terms of this License. You must include a copy of, or the Uniform Resource Identifier (URI) for, this License with every copy of the Work You Distribute or
Publicly Perform. You may not offer or impose any terms on the Work that restrict the terms of this License or the ability of the recipient of the Work to exercise the rights granted to that recipient under the terms of the License.
You may not sublicense the Work. You must keep intact all notices that refer to this License and to the disclaimer of warranties with every copy of the Work You Distribute or Publicly Perform. When You Distribute or Publicly
Perform the Work, You may not impose any effective technological measures on the Work that restrict the ability of a recipient of the Work from You to exercise the rights granted to that recipient under the terms of the License.
This Section 4(a) applies to the Work as incorporated in a Collection, but this does not require the Collection apart from the Work itself to be made subject to the terms of this License. If You create a Collection, upon notice from
any Licensor You must, to the extent practicable, remove from the Collection any credit as required by Section 4(c), as requested. If You create an Adaptation, upon notice from any Licensor You must, to the extent practicable,
remove from the Adaptation any credit as required by Section 4(c), as requested.

b. You may Distribute or Publicly Perform an Adaptation only under the terms of: (i) this License; (ii) a later version of this License with the same License Elements as this License; (iii) a Creative Commons jurisdiction license
(either this or a later license version) that contains the same License Elements as this License (e.g., Attribution-ShareAlike 3.0 US)); (iv) a Creative Commons Compatible License. If you license the Adaptation under one of the
licenses mentioned in (iv), you must comply with the terms of that license. If you license the Adaptation under the terms of any of the licenses mentioned in (i), (ii) or (iii) (the "Applicable License"), you must comply with the
terms of the Applicable License generally and the following provisions: (I) You must include a copy of, or the URI for, the Applicable License with every copy of each Adaptation You Distribute or Publicly Perform; (1) You
may not offer or impose any terms on the Adaptation that restrict the terms of the Applicable License or the ability of the recipient of the Adaptation to exercise the rights granted to that recipient under the terms of the Applicable
License; (I1T) You must keep intact all notices that refer to the Applicable License and to the disclaimer of warranties with every copy of the Work as included in the Adaptation You Distribute or Publicly Perform: (IV) when
You Distribute or Publicly Perform the Adaptation, You may not impose any effective technological measures on the Adaptation that restrict the ability of a recipient of the Adaptation from You to exercise the rights granted to
that recipient under the terms of the Applicable License. This Section 4(b) applies to the Adaplmlion as incorporated in a Collection, but this does not require the Collection apart from the Adaptation itself to be made subject to
the terms of the Applicable License.

¢ If You Distribute, or Publicly Perform the Work or any Adaptations or Collections, You must, unless a request has been made pursuant to Section 4(a), 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 if the Original Author and/or Licensor designate another party or parties (e.g., a sponsor institute,
publishing entity, journal) for attribution ("Attribution Parties") in Licensor's copyright notice, terms of service or by other reasonable means, the name of such party or parties; (ii) the title of the Work if supplied; (iii) to the
extent reasonably practicable, the URI, 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; and (iv) , consistent with
Ssection 3(b), in the case of an Adaptation, a credit identifying the use of the Work in the Adaptation (e.g., "French translation of the Work by Original Author," or "Screenplay based on original Work by Original Author"). The
credit required by this Section 4(c) may be implemented in any reasonable manner; provided, however, that in the case of a Adaptation or Collection, at a minimum such credit will appear, if a credit for all contributing authors of
the Adaptation or Collection appears, then as part of these credits and in a manner at least as prominent as the credits for the other contributing authors. For the avoidance of doubt, You may only use the credit required by this
Section for the purpose of attribution in the manner set out above and, by exercising Your rights under this License, You may not implicitly or explicitly assert or imply any connection with, sponsorship or endorsement by the
Original Author, Licensor and/or Attribution Parties, as appropriate, of You or Your use of the Work, without the separate, express prior written permission of the Original Author, Licensor and/or Attribution Parties.

d. Excupl as otherwise agreed in writing by the Licensor or as may be otherwise permitted by applicable law, if You Reproduce, Distribute or Publicly Perform the Work either by itself or as part of any Adaptations or Collections,
You must not distort, mutilate, modify or take other derogatory action in relation to the Work which would be prejudicial to the Original Author's honor or reputation. Licensor agrees that in those jurisdictions (e.g. Japan), in
which any exercise of the right granted in Section 3(b) of this License (the right to make Adaptations) would be deemed to be a distortion, mutilation, modification or other derogatory action prejudicial to the Original Author's
honor and reputation, the Licensor will waive or not assert, as appropriate, this Section, to the fullest extent permitted by the applicable national law, to enable You to reasonably exercise Your right under Section 3(b) of this
License (right to make Adaptations) but not otherwise.

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 WORK, 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
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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.

b.

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 Adaptations or Collections 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.

Subject to the above terms and conditions, the license granted here is perpetual (for the duration of the applicable copyright in the Work). Notwnhxmndmg 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

oo

oo

Each time You Distribute or Publicly Perform the Work or a Collection, 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.

Each time You Distribute or Publicly Perform an Adaptation, Licensor offers to the recipient a license to the original Work on the same terms and conditions as the license granted to You under this License.

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.

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 clgnud by the party to be charged with such waiver or consent.

This License constitutes the entire agreement between the parties with respect to the Work licensed here. There are no 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 wrmen agreement of the Licensor and You.

The rights granted under, and the subject matter referenced, in this License were drafted utilizing the terminology of the Berne Convention for the Protection of Literary and Artistic Works (as amended on September 28, 1979),
the Rome Convention of 1961, the WIPO Copyright Treaty of 1996, the WIPO Performances and Phonograms Treaty of 1996 and the ‘Universal Copyright Convention (as revised on July 24, 1971). These rights and subject
matter take effect in the relevant jurisdiction in which the License terms are sought to be enforced according to the cor of the i ion of those treaty provisions in the applicable national law. If the
standard suite of rights granted under applicable copyright law includes additional rights not granted under this License, such addmoml nghls are deemed to be included in the License; this License is not intended to restrict the
license of any rights under applicable law.
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