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1. Overview 
 
Bird watchers already collaborate.  However many collaborations are labor intensive and different 
collaborations rarely share sighting data.  To improve collaborations 
 

· sighting data should be standardized so that different collaborations can easily share data, and 
· report generation should be automated. 

   
This document proposes the use of 
 

· online spreadsheets to store sighting data, and 
· Birder’s Abacus, an open source Web application to compile user selected data from those online 

spreadsheets and generate a variety of reports. 
 
 

2. Spreadsheet Format 
 

2.1 Sighting Data Spreadsheet 
 
It is easy to store sighting data in spreadsheets: one row to store data about one sighting.  Birder’s Abacus 
compiles data from one or more of sighting data spreadsheets, each of which 
 

· is a text file in comma separated value (i.e., .csv) format, 
· is easily uploaded as a Google spreadsheet, 
· is dedicated to storing all the sighting data made by a particular observer at a particular site, 
· can have rows that are comments (i.e., not sighting data) provided they start with ‘//’, 
· stores each sighting record in a row of the spreadsheet sorted in chronological order (i.e., each new 

sighting record is appended to the end of the log), 
· has the following fields: 

 
1) DATE/TIME  in the yyyy-mm-ddThh:mm:ss format1 (e.g., 2008-04-03T14:25:00) which 

has the convenient property that its alphabetical order is the same as its chronological order, 
2) LNG (longitude) of observer in signed decimal format (e.g., -79.121560) 
3) LAT (latitude) of observer in signed decimal format (e.g., 37.323125) 
4) DIST (distance) from observer to specimen (unit: yards) 
5) DIR (direction) from observer to specimen (unit: degrees clockwise from North) 
6) TILT  (tilt angle) from observer to specimen (unit: degrees from horizontal) 
7) SITE is an abbreviation of the site (e.g., BWC for Blackwater Creek) 
8) OBS is an abbreviation of the observer (e.g., GS for Greg Sepesi) 
9) ID is the identification method (i.e., ‘A’ for audible, ‘V’ for visual) 
10) GRP is an abbreviation of the collaborative group (e.g., BBS for Breeding Bird Survey) 
11) TOPIC is the field guide topic (e.g., bird or wildflower) 
12) # is the number of specimens sighted (e.g., 2) 
13) COMMON NAME  is the common name of the specimen (e.g., American Robin) 
14) SCIENTIFIC NAME  is the scientific name of the specimen (e.g., Turdus migratorius) 
15) COMMENT  is any comment about the sighting (e.g., by nest) 
16) X is an optional XML field to add more fields to the sighting record (e.g., “<x><band>123-

45678</band></x>” to add a ‘band’ field having the value ‘123-45678’) 
 

                                                           
1 The date/time format is described in the w3c note at http://www.w3.org/TR/NOTE-datetime 
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2.2 Link Data Spreadsheet 
 
In addition to sighting data spreadsheets, Birder’s Abacus also accepts optional link data spreadsheets, each 
of which is 
 

· is a text file in comma separated value (i.e., .csv) format, 
· is easily uploaded as a Google spreadsheet, 
· has a first row that starts with ‘//’ and contains ‘bAn’ (i.e., a key for Birder’s Abacus Node) in the 

first field, 
· can have other rows that are comments (i.e., not sighting data) starting with ‘//’, 
· stores each spreadsheet URL in its own row, in the first field, 

 
The complete URL of a Google spreadsheet data feed looks something like this 
 

· http://spreadsheets.google.com/tq?key=ph11Ma-p7o2f2974hFpzVBA&hl=en 
 
However all the following variations are accepted by Birder’s Abacus as a valid URL: 
 

· http://spreadsheets.google.com/tq?key=ph11Ma-p7o2f2974hFpzVBA&hl=en 
· http://spreadsheets.google.com/ccc?key=ph11Ma-p7o2f2974hFpzVBA&hl=en 
· http://spreadsheets.google.com/pub?key=ph11Ma-p7o2f2974hFpzVBA&hl=en 
· http://spreadsheets.google.com/ccc?key=ph11Ma-p7o2f2974hFpzVBA 
· http://spreadsheets.google.com/pub?key=ph11Ma-p7o2f2974hFpzVBA 
· spreadsheets.google.com/ccc?key=ph11Ma-p7o2f2974hFpzVBA&hl=en 
· spreadsheets.google.com/pub?key=ph11Ma-p7o2f2974hFpzVBA&hl=en 
· spreadsheets.google.com/ccc?key=ph11Ma-p7o2f2974hFpzVBA 
· spreadsheets.google.com/pub?key=ph11Ma-p7o2f2974hFpzVBA 
· ph11Ma-p7o2f2974hFpzVBA&hl=en 
· ph11Ma-p7o2f2974hFpzVBA 

 
Although link data spreadsheets are not required by Birder’s Abacus, they enable the creation of rather 
sophisticated networks of sighting data that are traversed as described in the next section. 
 
 
 

3. Birder’s Abacus 
 

3.1 Getting Birder’s Abacus 
 
Although there are several ways to get a gadget, probably the most common way birders will get the Birder’s 
Abacus gadget will be by email invitations from other birders. 
 
Also, online descriptions of gadgets typically are accompanied by a ‘+Google’ button for adding the gadget 
to your iGoogle page.  For an example of this ‘+Google’ button, see the descriptions of the Birder’s Abacus 
gadget and the Birder’s Expectation gadget under the ‘Birding Applications’ header at 
http://www.eduneer.com. 
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3.2 Viewing Birder’s Abacus 
 
Birder’s Abacus is a Google gadget, and Google gadgets get displayed at www.google.com/ig, which is the 
alternate interface, called iGoogle, to Google’s search engine.  (Note that Google still also offers the classic 
minimalist interface to its search engine at www.google.com.)  If you are logged into a Google account, you 
can customize which gadgets are displayed and you can create a new tab to group together similar gadgets.2  
For example, there is a ‘birding’ tab shown in Figure 3-1.  Common gadgets are  

 
· a clock,  
· a local weather forecast,  
· a list of the top news stories, 
· a listing of movies showing locally. 

 
The Birder’s Abacus displays just three columns: 
 

1) specimen count, 
2) species name, 
3) rarity of sighting, which is labeled ‘I’ for information in the formal sense (i.e., I(x) = log2(1/p(x)) 

where the information ‘I’ from an event ‘x’ increases as the probability of the event ‘p(x)’ 
decreases). 

 
 

 
 

Figure 3-1.  iGoogle page with Birder’s Abacus gadg et (leftmost)  

                                                           
2 Once you create a new tab, you can add gadgets to it by dragging and dropping gadgets from other tabs onto the new 
tab. 
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3.3 Setting Up Birder’s Abacus 
 
After you have Birder’s Abacus gadget displaying in your iGoogle page, you then can change its setup.  
However, there is a good chance that no setup is necessary: Usually people setup a gadget before inviting 
others to use it.  For example, you could setup Birder’s Abacus to display the list of birds you haver recently 
sighted at your feeder by setting the Birder’s Abacus ‘input sheet URLs’ field to the URL of your feeder’s 
sighting data spreadsheet. 
 
To see the setup form for Birder’s Abacus gadget, tap the menu icon (i.e., downward triangle in upper right 
corner of gadget), and select the ‘Edit settings’ menu item to see the following items: 
 

· abacus title – the text you would like to appear in the gadget’s title.  For example, specify “Joe’s bird 
feeder” for the gadget title to be “Birder’s Abacus – Joe’s bird feeder”. 

· input sheet URLs – the URLs of the spreadsheets for Birder’s Abacus to compile.  The spreadsheet 
URLs you specify can be any combination of sighting data spreadsheets and link data spreadsheets.3 
To get the URL of one of your Google spreadsheets, go to http://docs.google.com, click on the name 
of the spreadsheet to display it, copy the spreadsheet’s URL displayed in your browser’s location bar 
(i.e., URL text box). 

· species begin – the common name in the AOU list specifying the lower end of the species range to 
compile.  Leave it blank if you do not want Birder’s Abacus to implement an AOU range filter.  For 
example, specify “American Robin” for Birder’s Abacus to ignore all the species before the 
American Robin (i.e., item 1695) in the AOU list. 

· species end – the common name in the AOU list specifying the upper end of the species range to 
compile.  Leave it blank if you do not want Birder’s Abacus to implement an AOU range filter.  For 
example, specify “Gray Catbird” for Birder’s Abacus to ignore all the species after the Gray Catbird 
(i.e., item 1711) in the AOU list. 

· sighting group – the abbreviation specifying the sighting group to compile.  Leave it blank if you do 
not want Birder’s Abacus to implement a sighting group filter.  For example, specify “cbc” to 
compile only the sightings from the Christmas Bird Count. 

· BCR – your Bird Conservation Region. 
· count interval – the period of time (before now) from which Birder’s Abacus compiles sighting data. 
· sort by – offers different sorting options for the compiled report. 
· Show scientific names? – the option to show the scientific names of species as opposed to the 

common names. 
· Show links to rarest sightings? – the option to list the spreadsheet key and the spreadsheet row 

number of each species rarest sighting reported. 
· Show load log? – the option to continue displaying the status messages that Birder’s Abacus displays 

while compiling the sighting data.   
 
When you click on the ‘Save’ button, Birder’s Abacus compiles sighting data according to its new setup.   
 
You can add multiple copies of Birder’s Abacus to your iGoogle page.  For example, one copy can be setup 
to show recent birds at your feeder, another can show recent birds at a friend’s feeder, another can show your 
life list, another can show the current results of a collaborative count by your birding club, etc. 

                                                           
3 For those interested in algorithm details, Birder’s Abacus compiles sighting data by traversing depth first the tree of 
specified spreadsheet URLs.  To avoid an endless loop of compiling sighting data, Birder’s Abacus ensures that there 
are no cycles in the specified tree of URLs. 
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Figure 3-2.  Birder’s Abacus setup form  
 
 

 
3.4 Sharing Birder’s Abacus 
 
To send email invitations to share your setup Birder’s Abacus gadget  
 

· allow shared access to your spreadsheets read by your Birder’s Abacus gadget (see the examples in 
the next section for details on how to allow shared access to your spreadsheets),  

· select your Birder’s Abacus gadget’s ‘Share this gadget’ menu item, 
· enter the email addresses of the invitees, 
· check the ‘Send my settings for this gadget’, and 
· click the ‘Send Invites’ button. 
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4. Examples 
 
Birder’s Abacus can present a variety of reports as categorized in Table 4-1. 
 
 
 private spreadsheets shared spreadsheets 
single  
spreadsheet 

private report of recent birds at backyard 
feeder 

shared report of recent birds at backyard 
feeder 

multiple 
spreadsheets 

private life list collaborative count 

 
Table 4-1.  examples of Birder’s Abacus reports  

 
 

4.1 Report about Single Private Spreadsheet 
 
The simplest setup for Birder’s Abacus is one that accesses a single spreadsheet that is not shared with 
others.  For example, here is how to setup Birder’s Abacus to display a list of the recent birds you’ve sighted 
at your feeder: 
 

1) Get Birder’s Abacus from http://www.eduneer.com/ by clicking on the ‘Birding Applications’ 
header, and clicking on the Birder’s Abacus ‘+Google’ icon. 

2) Upload your sighting data spreadsheet (containing the sighting data you’ve collected about birds at 
your feeder) to http://docs.google.com/ by clicking on the ‘Upload’ button and following those 
instructions. 

3) After Google displays your spreadsheet, copy (e.g., highlight and ctrl-c) the spreadsheet’s URL4 
from your browser’s location bar (i.e., URL text field), go to http://www.google.com/ig/ to see your 
Birder’s Abacus gadget, and paste (e.g., ctrl-v) that spreadsheet URL into the ‘input sheet URLs’ 
field of your Birder’s Abacus setup form, then click on the adjacent ‘Add’ button. 

4) Select your BCR (if you do not know your Bird Conservation Region, see the map at 
http://www.nabci-us.org/map.html). 

5) Optionally, change the ‘abacus title’ to ‘my feeder’. 
6) Optionally, check ‘Show load log?’ so that the report contains status information about the data 

Birder’s Abacus loads. 
7) Click on the setup form’s ‘Save’ button. 

 
 

4.2 Report about Single Shared Spreadsheet 
 
Let’s suppose you want to share your newly created Birder’s Abacus gadget with a friend so she too can see 
the report about the birds you’ve been recently seeing at your feeder.  You can email her an invitation by 
selecting your gadget’s ‘Share this gadget’ menu item, specifying her email address, checking ‘Send my 
settings for this gadget’ and clicking on the ‘Send Invites’ button.  However, that is not enough.  You also 
need to share your sighting data spreadsheet with her, which you can do by either 
 

· selectively giving her the capability to view (but not edit) your sighting data spreadsheet or  
· broadly giving everyone the capability to view (but not edit) your sighting data spreadsheet. 

 

                                                           
4 The Birder’s Abacus setup for will be less cluttered if you just copy the spreadsheet key instead of the whole 
spreadsheet URL. 
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To do either, go to http://docs.google.com/ and click on the name of your sighting data spreadsheet to open 
it.  To selectively give her the capability to view (but not edit) your sighting data spreadsheet 
 

· click on the ‘Share’ tab, 
· locate the ‘Invite people:‘ label and check the ‘as viewers’ option, and 
· check the ‘Invite viewers’ button.  

 
To broadly give everyone the capability to view (but not edit) your sighting data spreadsheet 
 

· click on the ‘Publish’ tab, and 
· click on the ‘Publish now’ button. 

 
 

4.3 Report about Multiple Private Spreadsheets 
 
Recalling that a sighting data spreadsheet is meant to be limited to the sightings of a particular observer at a 
particular site, it is easy to imagine wanting a report about sightings from multiple spreadsheets (e.g., 
perhaps you bird watch at several parks).  You have a couple options when specifying multiple spreadsheets 
to Birder’s Abacus. 
 

1) In the setup form, repeatedly ‘Add’ more spreadsheet URLs to the ‘input sheet URLs’ list. 
2) In the setup form, ‘Add’ the URL of a single link data spreadsheet to the ‘input sheet URLs’ list, and 

define the URLs of the multiple sighting data spreadsheets in that link data spreadsheet. 
 
There are advantages to both options.  The first option is a little simpler to setup.  However, the second 
option makes the process of sharing a little simpler (if you decide to share) because you can add or remove 
sighting data spreadsheets by changing the data link spreadsheet yourself, rather than requesting that all the 
users of your gadget update the gadget’s setup to add or remove sighting data spreadsheets. 
 
 

4.4 Report about Multiple Shared Spreadsheets 
 
This is the culmination of Birder’s Abacus: making collaboration ridiculously easy.   
 

1) Observers create sighting data spreadsheets (as described in section 4.1). 
2) Observers grant sharing privileges to their sighting data spreadsheets (as described in section 4.2). 
3) Birder’s Abacus traverses the sighting data spreadsheets and automatically generates reports. 

 
It is worth noting that Google spreadsheets have collaboration (i.e., multiple editors) capabilities.  Although 
sighting data spreadsheets should not be collaborative, a collaborative spreadsheet could be helpful when 
applied to a link data spreadsheet to which group collaboration (e.g., Thanksgiving Bird Count) participants 
could add the URLs of their individually maintained sighting data spreadsheets. 
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5. Miscellaneous Objections 
 
Too many fields.  Section 2.1 defines 16 fields per sighting.  Who is going to take the time to fill out all that? 
 

Fortunately, when using an application such as Species Inventory,5 most of these fields get set 
automatically (e.g., the date/time from the system clock and the LNG/LAT from a GPS receiver).  
And when setting the fields manually, most can be left blank.  For example, the scientific name is 
very useful when handling updates to the AOU list, but is not required.  In fact, the only required 
field is the common name (i.e., field 13). 
 

 
Too many spreadsheets.  It is already difficult enough to maintain a life list and a state list.  I’m not 
particularly interested in maintaining a list for each site where I have watched birds. 
 

If you wish, you can choose to call a state a site.  However, the long-term goal is to generalize 
sighting data spreadsheets to cover more than just species of birds.  Keeping the size of sites small 
will help keep the sighting data spreadsheets to a manageable size when many more species (and 
sightings) are added. 
 
Once the sighting data spreadsheets are setup, Birder’s Abacus is capable of automatically 
generating life list and state list reports and many other reports that might interest those who 
currently maintain a life list and a state list.  How about a bird club life list or a family life list? 
 

 
Too complicated.  Keeping a checklist with pencil and paper seems a lot easier than uploading spreadsheets 
and setting up gadgets. 
 

It does.   
 
However concerning the work of setting up gadgets, most people will not need to setup gadgets.  
Instead, most people will get invitations to use gadgets that are already setup.  From a user 
perspective, Birder’s Abacus gadgets are like a clock in that they require no user input to read. 
 
Concerning the extra work of uploading spreadsheets, that might eventually be automated.  However 
for now, the extra work of uploading spreadsheets is the price to pay for a big gain in collaboration 
capabilities. 
 

 
Wouldn’t it be better to submit my sightings to eBird?   
 

This is one of those ‘power of AND’ situations.  Sighting data spreadsheets and eBird submissions 
work well together: For more than a year, users of the Species Inventory application (which creates 
sighting data spreadsheets) have used an eBird report generator to submit their sighting data to 
eBird.  There will soon be another gadget, similar to Birder’s Abacus, to generate a report suitable 
for submission to eBird. 

                                                           
5 The Species Inventory application is freely available at http://www.eduneer.com under the Birding Applications 
header. 
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The idea of standardization is nice, but ...  The data input requirements of every existing collaboration of 
birders is ad hoc. 
 

Because every existing collaboration of birders has been implemented to achieve some special 
purpose, it is not surprising that the data input requirements of these existing collaborations are ‘ad 
hoc.’  Even though the input is sighting data, the input format suitable for one collaboration is rarely 
(if ever) suitable for another.  Furthermore, because these data input requirements have been 
painstakingly vetted by years of field use, it is unlikely that these disparate data input requirements 
are somehow now going to merge into a standard.   

 
However there is still hope for standardization.  The idea is to store the bird sightings in a log that 
contains, in some form, all the data required by any of the data input requirements of the existing 
collaborations.  Then a report generator selects the required data from the log to create a document 
that meets the data input requirements of the selected collaboration.  In other words, log a lot then 
pick out what’s needed.  This idea has worked well with eBird, and it seems likely to work well with 
virtually any existing collaboration (e.g., Breeding Bird Survey, Christmas Bird Count, Project 
Feeder Watch, Thanksgiving Bird Count). 

 
 
Too close to Google.  Is it wise to base a tool for long term collaborations on one company’s technology? 
 

The majority of the proposed work is the creation of sighting data spreadsheets, which are .csv 
(comma separated value) formatted text files that can be stored on any Web server, not just 
Google’s.  In comparison, the work that goes into writing the javascript to read those sighting data 
spreadsheets is trivial, and only about 25% of the Birder’s Abacus javascript depends upon Google 
APIs.  The small risk of having to rewrite the Google dependent portion of javascript is worth the 
current benefit of the free and massive storage capabilities offered by Google. 

 
 
No funding.  Birder’s Abacus has no funding.  Will it last? 
 

The good news is that there is no threat of funding cuts. :*)  It is difficult to predict what type of 
collaborations will form and what type of reports collaborators will want.  However, given that 
gadget development tools are simple, free and online, it is quite likely that individuals will be able to 
develop the reports they want faster than any centralized, well-funded organization could provide 
them.  Birder’s Abacus has a GNU GPL license so users can modify the application as needed. 
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6. Conclusion 
 
This document has proposed the use of 
 

· online spreadsheets to store sighting data, and 
· Birder’s Abacus, an open source Web application to compile user selected data from those online 

spreadsheets and generate a variety of reports. 
 
If you have ideas about species counting and collaboration that are not yet covered by Birder’s Abacus, post 
them to the discussion group at http://groups.google.com/group/peckpalm.  Because gadget development 
tools are free and easy to learn, you might prefer to implement your ideas yourself.  If that’s the case, here 
are some references. 
 

· Google gadgets API documentation: http://code.google.com/apis/gadgets/ 
· discussion group about gadgets on iGoogle: http://groups.google.com/group/Google-Gadgets-API   
· javascript online tutorial: http://www.w3schools.com/JS/ 
· Birder’s Abacus javascript: listed with each Birder’s Abacus release at 

http://groups.google.com/group/peckpalm.  Alternatively, you can view the javascript by selecting 
the gadget’s ‘About this gadget’ menu item and clicking on the ‘View source’ link, but that source is 
lacking indentation. 

· book (ISBN 0596000480): “JavaScript – The Definitive Guide” written by David Flanagan and 
published by O’Reilly & Associates. 

 
 

Appendix A.  Change Log 
 
2008 May 06 

· added description of report fields in section ‘3.2 Viewing Birder’s Abacus’ 
· edited ‘too many fields’, ‘too close to Google’ and ‘no funding’ in section ‘5. Miscellaneous 

Objections’ 
 
2008 May 05 

· minor editing throughout 
· removed section ‘2. Latent Value’ 
· added section ‘4. Examples’ 
· added section ‘5. Miscellaneous Objections’ 

 
2008 April 03 

· created 
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Appendix B. GNU Free Documentation License 
 
  GNU Free Documentation License 
    Version 1.2, November 2002 
 
 
 Copyright (C) 2000,2001,2002  Free Software Founda tion, Inc. 
     51 Franklin St, Fifth Floor, Boston, MA  02110 -1301  USA 
 Everyone is permitted to copy and distribute verba tim copies 
 of this license document, but changing it is not a llowed. 
 
 
0. PREAMBLE 
 
The purpose of this License is to make a manual, te xtbook, or other 
functional and useful document "free" in the sense of freedom: to 
assure everyone the effective freedom to copy and r edistribute it, 
with or without modifying it, either commercially o r noncommercially. 
Secondarily, this License preserves for the author and publisher a way 
to get credit for their work, while not being consi dered responsible 
for modifications made by others. 
 
This License is a kind of "copyleft", which means t hat derivative 
works of the document must themselves be free in th e same sense.  It 
complements the GNU General Public License, which i s a copyleft 
license designed for free software. 
 
We have designed this License in order to use it fo r manuals for free 
software, because free software needs free document ation: a free 
program should come with manuals providing the same  freedoms that the 
software does.  But this License is not limited to software manuals; 
it can be used for any textual work, regardless of subject matter or 
whether it is published as a printed book.  We reco mmend this License 
principally for works whose purpose is instruction or reference. 
 
 
1. APPLICABILITY AND DEFINITIONS 
 
This License applies to any manual or other work, i n any medium, that 
contains a notice placed by the copyright holder sa ying it can be 
distributed under the terms of this License.  Such a notice grants a 
world-wide, royalty-free license, unlimited in dura tion, to use that 
work under the conditions stated herein.  The "Docu ment", below, 
refers to any such manual or work.  Any member of t he public is a 
licensee, and is addressed as "you".  You accept th e license if you 
copy, modify or distribute the work in a way requir ing permission 
under copyright law. 
 
A "Modified Version" of the Document means any work  containing the 
Document or a portion of it, either copied verbatim , or with 
modifications and/or translated into another langua ge. 
 
A "Secondary Section" is a named appendix or a fron t-matter section of 
the Document that deals exclusively with the relati onship of the 
publishers or authors of the Document to the Docume nt's overall subject 
(or to related matters) and contains nothing that c ould fall directly 
within that overall subject.  (Thus, if the Documen t is in part a 
textbook of mathematics, a Secondary Section may no t explain any 
mathematics.)  The relationship could be a matter o f historical 
connection with the subject or with related matters , or of legal, 
commercial, philosophical, ethical or political pos ition regarding 
them. 
 
The "Invariant Sections" are certain Secondary Sect ions whose titles 
are designated, as being those of Invariant Section s, in the notice 
that says that the Document is released under this License.  If a 
section does not fit the above definition of Second ary then it is not 
allowed to be designated as Invariant.  The Documen t may contain zero 
Invariant Sections.  If the Document does not ident ify any Invariant 
Sections then there are none. 
 
The "Cover Texts" are certain short passages of tex t that are listed, 
as Front-Cover Texts or Back-Cover Texts, in the no tice that says that 
the Document is released under this License.  A Fro nt-Cover Text may 
be at most 5 words, and a Back-Cover Text may be at  most 25 words. 
 
A "Transparent" copy of the Document means a machin e-readable copy, 
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represented in a format whose specification is avai lable to the 
general public, that is suitable for revising the d ocument 
straightforwardly with generic text editors or (for  images composed of 
pixels) generic paint programs or (for drawings) so me widely available 
drawing editor, and that is suitable for input to t ext formatters or 
for automatic translation to a variety of formats s uitable for input 
to text formatters.  A copy made in an otherwise Tr ansparent file 
format whose markup, or absence of markup, has been  arranged to thwart 
or discourage subsequent modification by readers is  not Transparent. 
An image format is not Transparent if used for any substantial amount 
of text.  A copy that is not "Transparent" is calle d "Opaque". 
 
Examples of suitable formats for Transparent copies  include plain 
ASCII without markup, Texinfo input format, LaTeX i nput format, SGML 
or XML using a publicly available DTD, and standard -conforming simple 
HTML, PostScript or PDF designed for human modifica tion.  Examples of 
transparent image formats include PNG, XCF and JPG.   Opaque formats 
include proprietary formats that can be read and ed ited only by 
proprietary word processors, SGML or XML for which the DTD and/or 
processing tools are not generally available, and t he 
machine-generated HTML, PostScript or PDF produced by some word 
processors for output purposes only. 
 
The "Title Page" means, for a printed book, the tit le page itself, 
plus such following pages as are needed to hold, le gibly, the material 
this License requires to appear in the title page.  For works in 
formats which do not have any title page as such, " Title Page" means 
the text near the most prominent appearance of the work's title, 
preceding the beginning of the body of the text. 
 
A section "Entitled XYZ" means a named subunit of t he Document whose 
title either is precisely XYZ or contains XYZ in pa rentheses following 
text that translates XYZ in another language.  (Her e XYZ stands for a 
specific section name mentioned below, such as "Ack nowledgements", 
"Dedications", "Endorsements", or "History".)  To " Preserve the Title" 
of such a section when you modify the Document mean s that it remains a 
section "Entitled XYZ" according to this definition . 
 
The Document may include Warranty Disclaimers next to the notice which 
states that this License applies to the Document.  These Warranty 
Disclaimers are considered to be included by refere nce in this 
License, but only as regards disclaiming warranties : any other 
implication that these Warranty Disclaimers may hav e is void and has 
no effect on the meaning of this License. 
 
 
2. VERBATIM COPYING 
 
You may copy and distribute the Document in any med ium, either 
commercially or noncommercially, provided that this  License, the 
copyright notices, and the license notice saying th is License applies 
to the Document are reproduced in all copies, and t hat you add no other 
conditions whatsoever to those of this License.  Yo u may not use 
technical measures to obstruct or control the readi ng or further 
copying of the copies you make or distribute.  Howe ver, you may accept 
compensation in exchange for copies.  If you distri bute a large enough 
number of copies you must also follow the condition s in section 3. 
 
You may also lend copies, under the same conditions  stated above, and 
you may publicly display copies. 
 
 
3. COPYING IN QUANTITY 
 
If you publish printed copies (or copies in media t hat commonly have 
printed covers) of the Document, numbering more tha n 100, and the 
Document's license notice requires Cover Texts, you  must enclose the 
copies in covers that carry, clearly and legibly, a ll these Cover 
Texts: Front-Cover Texts on the front cover, and Ba ck-Cover Texts on 
the back cover.  Both covers must also clearly and legibly identify 
you as the publisher of these copies.  The front co ver must present 
the full title with all words of the title equally prominent and 
visible.  You may add other material on the covers in addition. 
Copying with changes limited to the covers, as long  as they preserve 
the title of the Document and satisfy these conditi ons, can be treated 
as verbatim copying in other respects. 
 
If the required texts for either cover are too volu minous to fit 
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legibly, you should put the first ones listed (as m any as fit 
reasonably) on the actual cover, and continue the r est onto adjacent 
pages. 
 
If you publish or distribute Opaque copies of the D ocument numbering 
more than 100, you must either include a machine-re adable Transparent 
copy along with each Opaque copy, or state in or wi th each Opaque copy 
a computer-network location from which the general network-using 
public has access to download using public-standard  network protocols 
a complete Transparent copy of the Document, free o f added material. 
If you use the latter option, you must take reasona bly prudent steps, 
when you begin distribution of Opaque copies in qua ntity, to ensure 
that this Transparent copy will remain thus accessi ble at the stated 
location until at least one year after the last tim e you distribute an 
Opaque copy (directly or through your agents or ret ailers) of that 
edition to the public. 
 
It is requested, but not required, that you contact  the authors of the 
Document well before redistributing any large numbe r of copies, to give 
them a chance to provide you with an updated versio n of the Document. 
 
 
4. MODIFICATIONS 
 
You may copy and distribute a Modified Version of t he Document under 
the conditions of sections 2 and 3 above, provided that you release 
the Modified Version under precisely this License, with the Modified 
Version filling the role of the Document, thus lice nsing distribution 
and modification of the Modified Version to whoever  possesses a copy 
of it.  In addition, you must do these things in th e Modified Version: 
 
A. Use in the Title Page (and on the covers, if any ) a title distinct 
   from that of the Document, and from those of pre vious versions 
   (which should, if there were any, be listed in t he History section 
   of the Document).  You may use the same title as  a previous version 
   if the original publisher of that version gives permission. 
B. List on the Title Page, as authors, one or more persons or entities 
   responsible for authorship of the modifications in the Modified 
   Version, together with at least five of the prin cipal authors of the 
   Document (all of its principal authors, if it ha s fewer than five), 
   unless they release you from this requirement. 
C. State on the Title page the name of the publishe r of the 
   Modified Version, as the publisher. 
D. Preserve all the copyright notices of the Docume nt. 
E. Add an appropriate copyright notice for your mod ifications 
   adjacent to the other copyright notices. 
F. Include, immediately after the copyright notices , a license notice 
   giving the public permission to use the Modified  Version under the 
   terms of this License, in the form shown in the Addendum below. 
G. Preserve in that license notice the full lists o f Invariant Sections 
   and required Cover Texts given in the Document's  license notice. 
H. Include an unaltered copy of this License. 
I. Preserve the section Entitled "History", Preserv e its Title, and add 
   to it an item stating at least the title, year, new authors, and 
   publisher of the Modified Version as given on th e Title Page.  If 
   there is no section Entitled "History" in the Do cument, create one 
   stating the title, year, authors, and publisher of the Document as 
   given on its Title Page, then add an item descri bing the Modified 
   Version as stated in the previous sentence. 
J. Preserve the network location, if any, given in the Document for 
   public access to a Transparent copy of the Docum ent, and likewise 
   the network locations given in the Document for previous versions 
   it was based on.  These may be placed in the "Hi story" section. 
   You may omit a network location for a work that was published at 
   least four years before the Document itself, or if the original 
   publisher of the version it refers to gives perm ission. 
K. For any section Entitled "Acknowledgements" or " Dedications", 
   Preserve the Title of the section, and preserve in the section all 
   the substance and tone of each of the contributo r acknowledgements 
   and/or dedications given therein. 
L. Preserve all the Invariant Sections of the Docum ent, 
   unaltered in their text and in their titles.  Se ction numbers 
   or the equivalent are not considered part of the  section titles. 
M. Delete any section Entitled "Endorsements".  Suc h a section 
   may not be included in the Modified Version. 
N. Do not retitle any existing section to be Entitl ed "Endorsements" 
   or to conflict in title with any Invariant Secti on. 
O. Preserve any Warranty Disclaimers. 
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If the Modified Version includes new front-matter s ections or 
appendices that qualify as Secondary Sections and c ontain no material 
copied from the Document, you may at your option de signate some or all 
of these sections as invariant.  To do this, add th eir titles to the 
list of Invariant Sections in the Modified Version' s license notice. 
These titles must be distinct from any other sectio n titles. 
 
You may add a section Entitled "Endorsements", prov ided it contains 
nothing but endorsements of your Modified Version b y various 
parties--for example, statements of peer review or that the text has 
been approved by an organization as the authoritati ve definition of a 
standard. 
 
You may add a passage of up to five words as a Fron t-Cover Text, and a 
passage of up to 25 words as a Back-Cover Text, to the end of the list 
of Cover Texts in the Modified Version.  Only one p assage of 
Front-Cover Text and one of Back-Cover Text may be added by (or 
through arrangements made by) any one entity.  If t he Document already 
includes a cover text for the same cover, previousl y added by you or 
by arrangement made by the same entity you are acti ng on behalf of, 
you may not add another; but you may replace the ol d one, on explicit 
permission from the previous publisher that added t he old one. 
 
The author(s) and publisher(s) of the Document do n ot by this License 
give permission to use their names for publicity fo r or to assert or 
imply endorsement of any Modified Version. 
 
 
5. COMBINING DOCUMENTS 
 
You may combine the Document with other documents r eleased under this 
License, under the terms defined in section 4 above  for modified 
versions, provided that you include in the combinat ion all of the 
Invariant Sections of all of the original documents , unmodified, and 
list them all as Invariant Sections of your combine d work in its 
license notice, and that you preserve all their War ranty Disclaimers. 
 
The combined work need only contain one copy of thi s License, and 
multiple identical Invariant Sections may be replac ed with a single 
copy.  If there are multiple Invariant Sections wit h the same name but 
different contents, make the title of each such sec tion unique by 
adding at the end of it, in parentheses, the name o f the original 
author or publisher of that section if known, or el se a unique number. 
Make the same adjustment to the section titles in t he list of 
Invariant Sections in the license notice of the com bined work. 
 
In the combination, you must combine any sections E ntitled "History" 
in the various original documents, forming one sect ion Entitled 
"History"; likewise combine any sections Entitled " Acknowledgements", 
and any sections Entitled "Dedications".  You must delete all sections 
Entitled "Endorsements". 
 
 
6. COLLECTIONS OF DOCUMENTS 
 
You may make a collection consisting of the Documen t and other documents 
released under this License, and replace the indivi dual copies of this 
License in the various documents with a single copy  that is included in 
the collection, provided that you follow the rules of this License for 
verbatim copying of each of the documents in all ot her respects. 
 
You may extract a single document from such a colle ction, and distribute 
it individually under this License, provided you in sert a copy of this 
License into the extracted document, and follow thi s License in all 
other respects regarding verbatim copying of that d ocument. 
 
 
7. AGGREGATION WITH INDEPENDENT WORKS 
 
A compilation of the Document or its derivatives wi th other separate 
and independent documents or works, in or on a volu me of a storage or 
distribution medium, is called an "aggregate" if th e copyright 
resulting from the compilation is not used to limit  the legal rights 
of the compilation's users beyond what the individu al works permit. 
When the Document is included in an aggregate, this  License does not 
apply to the other works in the aggregate which are  not themselves 
derivative works of the Document. 
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If the Cover Text requirement of section 3 is appli cable to these 
copies of the Document, then if the Document is les s than one half of 
the entire aggregate, the Document's Cover Texts ma y be placed on 
covers that bracket the Document within the aggrega te, or the 
electronic equivalent of covers if the Document is in electronic form. 
Otherwise they must appear on printed covers that b racket the whole 
aggregate. 
 
 
8. TRANSLATION 
 
Translation is considered a kind of modification, s o you may 
distribute translations of the Document under the t erms of section 4. 
Replacing Invariant Sections with translations requ ires special 
permission from their copyright holders, but you ma y include 
translations of some or all Invariant Sections in a ddition to the 
original versions of these Invariant Sections.  You  may include a 
translation of this License, and all the license no tices in the 
Document, and any Warranty Disclaimers, provided th at you also include 
the original English version of this License and th e original versions 
of those notices and disclaimers.  In case of a dis agreement between 
the translation and the original version of this Li cense or a notice 
or disclaimer, the original version will prevail. 
 
If a section in the Document is Entitled "Acknowled gements", 
"Dedications", or "History", the requirement (secti on 4) to Preserve 
its Title (section 1) will typically require changi ng the actual 
title. 
 
 
9. TERMINATION 
 
You may not copy, modify, sublicense, or distribute  the Document except 
as expressly provided for under this License.  Any other attempt to 
copy, modify, sublicense or distribute the Document  is void, and will 
automatically terminate your rights under this Lice nse.  However, 
parties who have received copies, or rights, from y ou under this 
License will not have their licenses terminated so long as such 
parties remain in full compliance. 
 
 
10. FUTURE REVISIONS OF THIS LICENSE 
 
The Free Software Foundation may publish new, revis ed versions 
of the GNU Free Documentation License from time to time.  Such new 
versions will be similar in spirit to the present v ersion, but may 
differ in detail to address new problems or concern s.  See 
http://www.gnu.org/copyleft/. 
 
Each version of the License is given a distinguishi ng version number. 
If the Document specifies that a particular numbere d version of this 
License "or any later version" applies to it, you h ave the option of 
following the terms and conditions either of that s pecified version or 
of any later version that has been published (not a s a draft) by the 
Free Software Foundation.  If the Document does not  specify a version 
number of this License, you may choose any version ever published (not 
as a draft) by the Free Software Foundation. 


