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Chapter 1. Introduction

This documentation contains informations about the iRobot Create URBI engine (iRobot URBI engine,
or iRobot engine for short).

You may be interested in reading information about the iRobot Create at irobot.conVcreate [http://
www.irobot.com/create] if you are not familiar with it yet.

The first chapters provide quicklaunch instructions and a short tutorial for using URBI on the iRobot
Creste.

The remainder of the documentation contains an exhaustive reference for the iRobot URBI engine and
more advanced URBI script examples.
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Chapter 2. Quickstart

Fisrt, make sure your iRobot Create is operational. You may have to have a look at irobot.com/create
[http://www.irobot.com/create] if you need help with this step...

Once you have a working robot you can install the iRobot engine. The installation procedure may vary
depending onyour system, but it should not be unfamiliar to you. Onceit iscompleted, youwill be provided
with abi n directory in which you will find the ur bi - ser ver -i r obot binary. Other important files
arelocated in the dat a directory.

Before launching the engine, you may need to change the system conport value in the da-
tal/ confi g.u file ltshouldhaveavauelike COML onMSWindows,/ dev/ cu. SLAB_USBt 0UART
on Mac OS X or / dev/tt yUSBO on Linux. The engine will abort if the port specified is incorect or
doesn't have the proper permissions.

Go to your iRobot install directory, change to the bi n directory and launch ur bi - server-i robot.
The following help message should appear :

usage: ./urbi-server-irobot [options] period [pathl path2 ...]
period : base URBI interval in nilliseconds
path itens are absolute or relative path el enents searched in order
for files when 'load' is called.

options:
-p port : specify the tcp port URBI will listen to.
-b address: bind to a specific ip address.
-n . di sabl e networ ki ng.
-r : enable reporting of tine taken by URBI |oop to execute
-s <period>: shell-nbde (no network) wth given period
-f : enable fast node: the server will run as fast

as possible and enul ate the period specified

To quickly launch the iRobot engine, just type:

./ urbi-engine-irobot 50 ../data

The engine will display a header and say it is ready. If all is right, nothing more should happen. If your
robot is switched off, or unreachable, the engine should say Waiting for robot initialisation.

At thistime, your engine should be running. To test the connection, use either atool specialy provided by
Gostai, or asimple telnet client (please note that all URBI engine ports default to 54000).

tel net | ocal host 54000

If no error occurs, your telnet client should receive the same kind of header you saw in the engine window.
Thelast line should give your connection id and be of the form:

[ 65000000: i dent] *** |D UL35766920
[ 65000011: notag] *** Connected to robot

If thisis not the case, please make sure you correctly installed the engine and followed the previous steps.
Please refer to Troubleshooting and FAQ if you still have problems launching the server afterwards.
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Quickstart

Y ou are now ready to send commands to your robot through the iRobot URBI engine. For exampletry :

vars;

[ 00004004: notag] *** |edPlay = OBJ

Thefirst line asks for all variables known by the server and the following lines, which you don't have to
take care of for now, list symbols and their respective values.




Chapter 3. First commands

Forewords

This chapter will introduce basic conceptsfor the use of theiRobot Create URBI engine. It may be skipped
if you are aready familiar with URBI engines.

For further instructions and informations on URBI commands, please read the first chapters of the URBI
tutorial [http://www.gostai.com/doc/en/urbi-tutorial-1.0].

Before anything else, make sure the steps presented in the Quickstart chapter succeeded.

Device quick list

Hereisaquick list of the devices available on theiRobot Create which you can control through the engine.

If you have acloser look at thegr oups. u andal i ases. u file distributed with the URBI engine, you
will see how theses devices are grouped and aliased for direct and simpler access.
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First commands

Table 3.1. Devices characteristics

Name Type Description
battery Sensor Battery status (charge, current...)
bumperL Sensor L eft bumper
bumperR Sensor Right bumper
buttonA Sensor Advance button
buttonP Sensor Play button
cargobay Sensor/Actor Extral/O
cliffL Sensor Left cliff sensor
cliffFL Sensor Front left cliff sensor
cliffFR Sensor Front right cliff sensor
cliffR Sensor Right cliff sensor
command Actor Command interface
ir Sensor Infrared receiver
ledAdvance Actor Advance button led
ledPlay Actor Play buttun led
ledPower Actor Power button led
IsdO Actor Low Side Driver O
[sd1 Actor Low Side Driver 1
Isd2 Actor Low Side Driver 2
odometry Sensor Odometry wrapper
speaker Actor Robot speaker
virtualwall Sensor Virtual wall sensor
wall Sensor Wall sensor
wheelF Actor Front wheel
wheelL Actor L eft wheel
wheelR Actor Right wheel

Simple commands

Try thisfirst command in your telnet session :

| edPl ay;

[ 00000476: not ag] 0. 000000

Thefirst lineasksfor thevalue of the play button led. The second isthe answer from theiRobot engine. The
firstinteger valueisatimestamp for the answer (in milisecondsfrom the engine startup). It isfollowed by a
t ag. Please refer to the URBI tutorial [http://www.gostai.com/doc/en/urbi-tutorial-1.0] for mode details.
What is important here is the floating point value ending the line. It is the value stored in the led object.
Here 0.000000 indicates the led is switched off. Setting avalue of 1 will switch the led on.

Donotforgetthe' ;' attheend of thecommands. The URBI server will wait indefinitely for the command

to wait if omitted.
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First commands

The next commands will introduce the +end feature. Enclosing you commandsin+end: {...}; . Will
make the engine warn you when a command comes to an end.

Try thefollowing :
+end: {wheel s = 100 tinme:2s | sleep (2s) | wheels = 0;};
[ 00002622: notag] *** end

wheel s isadevice groupe for the left and right wheels of the robot. Y our robot should speed up to 100
nm1 s in 2 seconds, and then go forward maintaining this speed for 2 mode seconds. The robot then stops.

Y ou may now try to make it come back to itsinitial position with a similar command.

Next, try this:

+end: {wheelL = -150 & wheel R = 150 | sleep (2s) | wheels = 0;};
[ 00005095: notag] *** end

Y our robot should turn on itself for 2 seconds. This command tells the robot to set both its wheels speed
at the same time, and then to wait for 2 seconds before full stop.

Thelast simple command will be:

bunpRDet ect: at (bunperR !'= 0) echo "Collision on right side";

Now try to put press the front right of your iRobot. Y ou should get a message like :

[ 00008215: notag] *** Collision on right side

The at keyword alows you to detect events and make your iRobot Create act accordingly. The
bunpRDet ect : iscalled at ag. It isused to give a name, or an identifier to a command. Y ou can use
special commandslikest op, freeze andunfr eeze tomanipulaterunningcommands. Try f r eeze
bunpRDet ect ; . The previous message should not be printed anymore when bumper is pressed. The
same command with unf r eeze will bring it back on.

Y ou should now be able to play with the iRobot URBI engine. The next chapters will give you complete
details about the engine, but what we saw here is enough to get used with the iRobot and URBI.

Once again, you can get complete URBI tutorial there tutorial [http://www.gostai.com/doc/en/urbi-tuto-
rial-1.0].
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Chapter 4. iIRobot Create Devices

Forewords

This chapter will list all the objects (UObjects) defined by the iRobot Create URBI engine. Itisafull list
giving only main attributes or methods of these objects or devices.

In any case, typing the device name in a connection to the URBI server should display the whole attribute
list (you may need totypeunal i as dev if the particular device has an alias set on).

Every devices and attributes described in iRobot Create Open Interface Specification [http:/
www.irobot.com/sp.cfm?pagei d=294] should be accessible from the URBI engine.

Please note that confi g. u filehasasystem al i asnode = 1; line. When valueis not O, more
aliasesaredefinedinal i ases. u. Inthefollowing we will considered it is the case.

Motors

Two motors are defined, wheel L, wheel R They are grouped in wheel s for faster access when the
given speed is the same for both wheels.

Wheels speed go from - 500nmm s to 500m1 s.

Each motor isaliased toits. val attribute. This atribute gives the current wheel speed in mnv/s;
wheel L = 10;

isequivalent to
wheel L. val = 10;

The dr op attribute holds the current state of the wheel. It is O if wheel is on the floor, 1 if the wheel
has no ground contact.

Sensors

By default, al sensors are aliased to their attribute . val .

Sensors are grouped by typeinbutt ons, walls, cliffs andbunpers groups. They arealso all
grouped inthe sensor s group.

Please keep in mind that groups and aliases are there to give simpler access to most useful information

on devices. You may want to tweak al i ases. u and gr oups. u filesto adapt the robot device layout
to your personal use.

Bumpers

Bumpersbunper L and bunper Rare input devices set on the front and side of the iRobot Create.

They have avaue of 1 if pressed, O otherwise.
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iRobot Create Devices

Wall Detector

The wall detector isrefered by thewal | object.

Its value depends on how well the wall is detected and does not refer to any distance. A black wall will
have alower signal than awhite wall even if detected at the same distance.

Virtual Wall Detector

The wall detector isrefered by thevi rt ual wal | object.

Itsvalueisset to 1 if avirtual wall is detected, O otherwise.

Cliff Detectors

The cliff detectors are respectively calledcl i ffL,cliffFL,cliffFR cliffRdependingon their
position on the robot (left, front left, front right, right).

Their value detects surfaces under the robot. O isfor ground, 1 isin case of apossiblefall.
The cliff detectors are grouped under cl i f f s.

Thesi gnal attribute gives avalue helpful to get the distance from the sensor to the ground.

Battery

The battery deviceiscaledbat t ery.

The battery object gives the following informations about the iRobot battery. The char ge attribute in
mANh, the estimated battery and the capaci t y attribute in mAh. The battery internal t enper at ur e
attribute and its power sour ce attribute (none, power station or adapter).

It also indicate the battery current vol t age inmV and itscurrent (val or current)inmA.

The st at e indicatesif the battery is charging.

Buttons

The button devices are called but t onP for the Play button and but t onA for the advance button.

Button values are 1 when pressed, O otherwise.

Speaker

The device speaker isused to produce music notes.
Once music is stored into the speaker , acal toitspl ay() method will produce notes.
The following commands :

speaker = [69, 60, 73, 32];
speaker. play();




iRobot Create Devices

Will play note 69 : A (440Htz) with alength of 1s (60/60s) and the note 73 : C# (554.4Htz) for half about
a second (32/60s).

Full note codelist isgiven in iRobot Create Open I nterface Specification [ http://www.irobot.com/sp.cfm?
pageid=294]

Thelist given asavaueof speaker orspeaker . val isasuccessionof note / durati on couples
composing a song. Note durations are given in 60th of a second.

Songs can only be 16 note long.

The command speaker . pl ay() returnsimmediatly. If you launch another song whilethe song is still
playing, the command will be ignored.

Command

The command UObject is not areal device. It is a software interface used to send direct commands to
an iRobot Cresate.

This object offersto changetherobot node attribute. While Ful | modeisused most of thetime, you may
need to switch to Saf e mode or any other defined mode in iRobot Create Open Interface Specification
[http://www.irobot.com/sp.cfm?pagel d=294]

conmand can also be used to handle builtin demos with command. | aunchDeno(i d) (starts demo
with givenid) and conmrand. st opDeno() (stop current demo, same as starting demo withid - 1).

This object also has methods to send and receive data directly to the iRobot Creste :
conmand. send(byte_|ist) andcomand. request (byte_|ist, answer_si ze)

For example :

conmand. send([ 136, 1]);

will launch the Create demo 1.

And:

conmand. request ([ 142,8], 1);

will return information on the wall detector sensor.

These functions can be used to access any device or feature specified in iRobot Create Open Interface
Specification [http://www.irobot.com/sp.cfm?pagei d=294], and thus features you may add to you robot.

Please note that

* Integersinlist arein[|0, 255|]

e Expected answer size must be exact

e [] (empty list) isreturned when request fails.

These commands are designed for expert users. If you are new with URBI or iRobot Create, standard
devices and methods should provide access to everything needed.

Please refer to iRobot Create Open Interface Specification [http://www.irobot.com/sp.cfm?pageid=294]
in order to get the command codes and expected return values.
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iRobot Create Devices

Odometry

The odonet ry Uobject is a specia device that grabs the postion of the iRobot Create in its environ-
nement.

Inthe odonet ry variable are stored :

» thedistance (val in mm) that the Create hastraveled since URBI server was launched
» theangl e rotated since server launch

e thelast requestedr adi us, angl e andvel ocity

Youcanusetheodonet ry. nove(vel ocity, radius) functiontocontrol your robot. Itisadirect
access on command 137 in iRobot protocol.

odonetry. nove(40, -200);

This example will make your robot move at a global velocity of 40 mm/s and turn on the right following
the arc of acircle of aradius of 200;

10



Chapter 5. URBI function Examples

Forewords

This chapter describes basic functions bundled with the iRobot engine.

Y ou can accesstheir source codein thedat a directory provided with the engine. Y ou are free to use them
to build advanced behaviours for your iRobot Create.

Movement functions

Thesefirst functions are used to make your robot move. Odometry support has still to be improved, so, if
used in proper conditions, time based functions are more precise at the moment.

Odometry based

The functions func. rotat eAngl eCdo (angl eNeeded, velocity) and
func. noveStrai ght Odo (di stance, vel ocity) maketherobot move based onthe odometry
informations sent by the robot.

Thef unc. r ot at eAngl eCGdo function makestherobot rotate onitself of agiven angle, at agiven speed.

Thef unc. moveSt rai ght Gdo function makes the robot follow a straight line at a given speed on a
given distance.

If speed isnot 0, the robot moves. If not, it only waits for the odometry value to be the one expected.

As said previously, these functions may not be precise depending on how you use your URBI server. A
server period of 100ms seems to give not so bad results.

Time based

The following functions f unc. r ot at eAngl eTi ne (angl e, radius, velocity, go) and
function func.nnoveStrai ghTi me (distance, velocity, go) make therobot move
based on the theoretical time needed to complete a move.

Note that in thisimplementation, f unc. r ot at eAngl eTi ne allowsto set the rotation radius.

The go argument activate move. If 0 is given, the function return the time to wait in msfor the movement
to complete. If not O is given, the robot effectively moves before the time beeing returned.

Thisimplementation has proved to be more precise than the previous one. But please note that it isso only
in good conditions, meaning external interaction with the wheels will not be taken into account.

Demo functions

Builtin demos

Thefunctionf unc. deno(denol d, durati on) givesaccessto builtin demos.

11



URBI function Examples

Thisimplementation allows to set ademo timeout. If dur at i on isnot 0, the demo is stoped after given
time of execution. If dur at i on is0, the demo will run indefinitely.

Please note that launching a demo set the robot in Passi ve mode, you may want to set it back to Ful |
on demo completion.

Simple demos

Theextrafunctionf unc. bl i nki ngLeds (factor, |oops) playsashort demo using robot leds.

Thef act or changethe demo cycledurationinto 1/ f act or second, and the demo runsfor | oops
cycles.

12



Chapter 6. Troubleshooting and FAQ

Troubleshooting

Frequently Asked Questions

The FAQ for URBI iRobot Create engine can be found at : www.gostai.com/irobot_fag.html [http://
www.gostai.com/irobot_fag.html].

Y ou may also beinterested in having alook at our forum at : forum.gostai.com/ [http://forum.gostai.com/]

13
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Appendix A. Copyright

THE WORK (AS DEFI NED BELOW | S PROVI DED UNDER THE

TERMS OF TH S CREATI VE COVMONS PUBLI C LI CENSE (" CCPL" OR

"LICENSE"). THE WORK | S PROTECTED BY COPYRI GHT ANDY OR OTHER APPL| CABLE
LAW ANY USE OF THE WORK OTHER THAN AS AUTHORI ZED UNDER THI S LI CENSE
OR COPYRI GHT LAW I S PRCH BI TED.

BY EXERCI SI NG ANY RI GHTS TO THE WORK PROVI DED HERE, YQOU ACCEPT AND
AGREE TO BE BOUND BY THE TERMS OF THI'S LI CENSE. THE LI CENSOR GRANTS
YOU THE RI GHTS CONTAI NED HERE | N CONSI DERATI ON OF YOUR ACCEPTANCE OF
SUCH TERMS AND CONDI Tl ONS

1. Definitions

1. "Collective Wrk" neans a work, such as a periodical issue,

ant hol ogy or encycl opedia, in which the Wirk inits entirety in
unnodi fied form along with a nunber of other contributions,
constituting separate and i ndependent works in thensel ves, are
assenbled into a collective whole. A work that constitutes a
Collective Work will not be considered a Derivative Wrk (as
defined bel ow) for the purposes of this License. 2. "Derivative
Wor k" means a work based upon the Wbrk or upon the Wrk and ot her
pre-existing works, such as a translation, musical arrangenent,
dramati zation, fictionalization, notion picture version, sound
recordi ng, art reproduction, abridgnent, condensation, or any other
formin which the Wrk nmay be recast, transfornmed, or adapted,
except that a work that constitutes a Collective Work will not be
consi dered a Derivative Wrk for the purpose of this License. For
t he avoi dance of doubt, where the Wrk is a nusical conposition or
sound recording, the synchronization of the Work in timed-relation
with a noving image ("synching") will be considered a Derivative
Wrk for the purpose of this License. 3. "Licensor" neans the

i ndividual or entity that offers the Work under the terns of this
Li cense. 4. "Original Author" neans the individual or entity who
created the Work. 5. "Wrk" means the copyrightable work of

aut horship offered under the terms of this License. 6. "You" means
an individual or entity exercising rights under this License who
has not previously violated the terns of this License with respect
to the Work, or who has received express pernission fromthe

Li censor to exercise rights under this License despite a previous
vi ol ati on.

2. Fair Use Rights. Nothing in this license is intended to reduce,
l[imt, or restrict any rights arising fromfair use, first sale or
other limtations on the exclusive rights of the copyright owner under
copyright Iaw or other applicable |aws.

3. License Grant. Subject to the terns and conditions of this License,
Li censor hereby grants You a worldw de, royalty-free, non-exclusive,

14



Copyright

perpetual (for the duration of the applicable copyright) license to
exercise the rights in the Wrk as stated bel ow

1. to reproduce the Wirk, to incorporate the Wirk into one or nore
Col l ective Wrks, and to reproduce the Wrk as incorporated in the
Col l ective Wirks; 2. to distribute copies or phonorecords of,

di splay publicly, performpublicly, and perform publicly by means
of a digital audio transm ssion the Wrk including as incorporated
in Collective Wrks;

The above rights may be exercised in all media and formats whet her now
known or hereafter devised. The above rights include the right to make
such nodi fications as are technically necessary to exercise the rights
in other nmedia and formats, but otherw se you have no rights to make
Derivative Wrks. Al rights not expressly granted by Licensor are
hereby reserved, including but not limted to the rights set forth in
Sections 4(d) and 4(e).

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

1. You may distribute, publicly display, publicly perform or
publicly digitally performthe Wrk only under the terns of this

Li cense, and You mnust 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 inpose any terns
on the Wirk that alter or restrict the terns of this License or the
reci pients' exercise of the rights granted hereunder. You may not
subl i cense the Work. You nmust keep intact all notices that refer to
this License and to the disclainmer of warranties. You may not
distribute, publicly display, publicly perform or publicly
digitally performthe Wirk with any technol ogi cal nmeasures that
control access or use of the Work in a manner inconsistent with the
terms of this License Agreenent. The above applies to the Wrk as

i ncorporated in a Collective Wrk, but this does not require the
Col l ective Wrk apart fromthe Wrk itself to be nade subject to
the terms of this License. If You create a Collective Wrk, upon
notice fromany Licensor You must, to the extent practicable,
renove fromthe Collective Wrk any reference to such Licensor or
the Original Author, as requested. 2. You may not exercise any of
the rights granted to You in Section 3 above in any manner that is
primarily intended for or directed toward conmerci al advantage or
private nonetary conpensation. The exchange of the Wrk for other
copyri ghted works by means of digital file-sharing or otherw se
shal | not be considered to be intended for or directed toward
commer ci al advantage or private nonetary conpensation, provided
there is no paynment of any nonetary conpensation in connection with
t he exchange of copyrighted works. 3. If you distribute, publicly
di splay, publicly perform or publicly digitally performthe Wrk
You nmust keep intact all copyright notices for the Wrk and give
the Oiginal Author credit reasonable to the nedium or nmeans You
are utilizing by conveying the nane (or pseudonymif applicable) of
the Original Author if supplied; the title of the Wrk if supplied;

15
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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 Wrk. Such credit may be inpl enented
i n any reasonabl e manner; provided, however, that in the case of a
Col l ective Wrk, at a m nimum such credit will appear where any

ot her conparabl e aut horship credit appears and in a manner at | east
as prom nent as such other conparable authorship credit. 4.

For the avoi dance of doubt, where the Work is a nusica
conposition: 1. Performance Royalties Under Bl anket
Li censes. Licensor reserves the exclusive right to collect,
whet her individually or via a performance rights society
(e.g. ASCAP, BM, SESAC), royalties for the public
performance or public digital perfornmance (e.g. webcast) of
the Work if that performance is primarily intended for or
directed toward comrerci al advantage or private nonetary
conpensation. 2. Mechanical R ghts and Statutory
Royal ties. Licensor reserves the exclusive right to collect,
whet her individually or via a nmusic rights agency or
designated agent (e.g. Harry Fox Agency), royalties for any
phonorecord You create fromthe Wrk ("cover version") and
di stribute, subject to the conmpul sory license created by 17
USC Section 115 of the US Copyright Act (or the equivalent in
other jurisdictions), if Your distribution of such cover
version is primarily intended for or directed toward
commer ci al advantage or private nonetary conpensation
5. Webcasting Rights and Statutory Royalties. For the
avoi dance of doubt, where the Wirk is a sound recording,
Li censor reserves the exclusive right to collect, whether
i ndividually or via a performance-rights society
(e.g. SoundExchange), royalties for the public digita
performance (e.g. webcast) of the Work, subject to the
conpul sory license created by 17 USC Section 114 of the US
Copyright Act (or the equivalent in other jurisdictions), if
Your public digital performance is primarily intended for or
directed toward comrerci al advantage or private nonetary
conpensati on.

5. Representations, Warranties and Di scl ai mer

UNLESS OTHERW SE MUTUALLY AGREED BY THE PARTIES | N WRI TI NG, LI CENSOR
OFFERS THE WORK AS-1S AND MAKES NO REPRESENTATI ONS OR WARRANTI ES OF
ANY KI'ND CONCERNI NG THE WORK, EXPRESS, | MPLIED, STATUTCRY OR
OTHERW SE, | NCLUDI NG, W THOUT LI M TATI ON, WARRANTI ES OF TI TLE,
MERCHANTI BI LI TY, FI TNESS FOR A PARTI CULAR PURPGCSE, NONI NFRI NGEMENT, OR
THE ABSENCE OF LATENT OR OTHER DEFECTS, ACCURACY, OR THE PRESENCE OF
ABSENCE OF ERRORS, WHETHER OR NOT DI SCOVERABLE. SQOVE JURI SDI CTI ONS DO
NOT ALLOW THE EXCLUSI ON OF | MPLI ED WARRANTI ES, SO SUCH EXCLUSI ON MAY
NOT APPLY TO YQU

6. Limtation on Liability. EXCEPT TO THE EXTENT REQUI RED BY
APPLI CABLE LAW I N NO EVENT WLL LICENSOR BE LI ABLE TO YOU ON ANY
LEGAL THECRY FCOR ANY SPECI AL, | NCI DENTAL, CONSEQUENTI AL, PUNI TI VE OR
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EXEMPLARY DAMAGES ARI SING QUT OF THI S LI CENSE OR THE USE OF THE WORK
EVEN | F LI CENSCR HAS BEEN ADVI SED OF THE PGOSSI BI LI TY OF SUCH DAMAGES.

7.

Term nati on

1. This License and the rights granted hereunder will term nate
automatically upon any breach by You of the terms of this

Li cense. Individuals or entities who have received Collective Wrks
from You under this License, however, will not have their |icenses
term nated provided such individuals or entities remain in ful
conpliance with those |licenses. Sections 1, 2, 5, 6, 7, and 8 wll
survive any termnation of this License. 2. Subject to the above
ternms and conditions, the license granted here is perpetual (for
the duration of the applicable copyright in the

Wor k). Notwi t hstandi ng the above, Licensor reserves the right to
rel ease the Wrk under different license terns or to stop
distributing the Woirk at any tinme; provided, however that any such
election will not serve to withdraw this License (or any ot her
license that has been, or is required to be, granted under the
ternms of this License), and this License will continue in ful
force and effect unless term nated as stated above.

M scel | aneous

1. Each tine You distribute or publicly digitally performthe Wrk
or a Collective Wrk, the Licensor offers to the recipient a
license to the Wirk on the same terns and conditions as the |icense
granted to You under this License. 2. If any provision of this

Li cense is invalid or unenforceabl e under applicable law, it shal
not affect the validity or enforceability of the remai nder of the
terms of this License, and without further action by the parties to
this agreenment, such provision shall be reforned to the m ni mum
extent necessary to nmake such provision valid and enforceable.

3. No termor provision of this License shall be deemed wai ved and
no breach consented to unl ess such waiver or consent shall be in
witing and signed by the party to be charged with such waiver or
consent. 4. This License constitutes the entire agreenent between
the parties with respect to the Wirk |licensed here. There are no
under st andi ngs, agreenents or representations with respect to the
Work not specified here. Licensor shall not be bound by any
addi ti onal provisions that may appear in any communication from
You. This License may not be nodified without the nutual witten
agreement of the Licensor and You.
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