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1  Introduction

This document proposes a candidate protocol for exchanging information between an Internet enabled DAISY player and an Internet enabled server in a library.  The objective is to deliver DAISY format books and other content automatically to the player directly from the library server. Throughout this document, the term "book" will be used as a convenient word to represent all material a borrower might want to read and includes magazines, newspapers, recorded performances, etc.  It is hoped that this document will serve as the starting point for developing the protocol to the point where it is adopted  by the DAISY Consortium as an optional part of the DAISY standard.  Extending the DAISY standard to include such a protocol should avoid the proliferation of possibly incompatible proprietary protocols, and will maximise access to DAISY content for blind and vision impaired owners and users of DAISY players.

The information and experience summarised in this document is based on a pilot Internet Book Delivery project conducted jointly by the Royal New Zealand Foundation of the blind (RNZFB) and HumanWare in 2006.  This paper also includes comments gathered during discussions with some libraries after the conclusion of the pilot project.  The objective of the project was to test the feasibility of delivering DAISY format books automatically over the internet, and to measure the degree to which borrowers, particularly elderly borrowers, accepted the service in comparison to the more traditional postal delivery.  For more information on the library perspective of this pilot project please contact Mary Schnackenberg, Divisional Manager, Adaptive Support, RNZFB Email:mschnackenberg@rnzfb.org.nz).  A paper summarising the project and what was learned from it was presented to the 2007 CSUN Technology and Persons with Disabilities Conference and should be available in the conference proceedings.

The scope of the project covered the automated downloading of books, not streaming of books.  Further comments on the protocol handling streaming vs automated download of books are given in section 5.3.7.

This paper describes the prototype protocol that was developed for the pilot project.  It also comments on essential and/or desirable features of the final protocol once it is fully developed.

2 Overview of the Automated Delivery Protocol 
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Figure 1: Visual presentation of the protocol that is described in the document.

The main goal of the protocol is to transmit digital content to an Internet enabled player without borrower intervention.  This requires a mechanism for exchanging information in both directions between a player and the server.  The protocol itself makes no assumption regarding the content to be delivered other than that it consists of one or more files.  Once the files for a given transaction are downloaded, it is up to the player to take the appropriate action, i.e. if the content is a DAISY format book, the player will probably put that book on the book shelf for reading.  

Neither is any assumption made concerning the type of player that might implement the protocol.  In fact, the protocol has already been implemented in its current basic form as a simple client service running on a conventional PC.

The information exchange between a player and the library server should be defined in a way that is extensible and independent of both the player and the server.  In this document, the fundamental packet for exchanging information between a player and the server is called a book card.  This is an XML data structure that includes certain mandatory and optional data elements as specified by the protocol.  

The protocol as described in this document refers to two primary servers.  One server could of course perform both functions.  The server known as the book card server is the primary server for managing the protocol.  Its job is to create and manage book cards in accordance with borrower requests, and to receive and act on book cards received from players.  The server known as the content server is responsible for downloading content to the players.  In fact there could be multiple content servers.  

The basic steps in the protocol are as follows:

1  The book card server periodically queries the appropriate library systems to determine eligible borrowers waiting for books, and creates book cards as required to satisfy borrower requests.  The book card status element indicates that a given request is waiting for download.  The book card server may also update borrower and book information to show that the requested book is allocated to or is being sent to the borrower.

2  Each player periodically contacts the book card server and receives the book cards for requests destined for that player.

3  If there are multiple book cards for a player to process, the player will follow some simple rules to determine which request to process first.  However the preferred approach is for the book card server to keep track of the content allocated to each player, and only create one book card at a time for each player to process.

4  The player then downloads the files associated with the given book from the content server as indicated by the book card.  Before doing so, the player may send an updated book card to the book card server with the status element changed to indicate that the book is downloading.  The player may also further update the book card to show progress during the download.   The book card server may update the appropriate library systems to show that download has commenced for this request, and to show progress during the download process.  The protocol assumes that once a player starts downloading a book, it will keep going until the content is downloaded.

5  When all the content for a given book is downloaded, the player sends an updated book card to the book card server with the status element showing that the book has been downloaded. The book card server may update the appropriate library system to show that the borrower has now borrowed this book.  The book now appears on the player book shelf as available to be read.

6  When the borrower has finished with a book, he or she "returns" the book by activating the return function on the player.

7  The player deletes the book from its internal storage and sends an updated book card to the book card server with the status element indicating that the book has been returned.  The book card server updates the library systems to show that the borrower has returned the book.

3  The Protocol In More Detail

3.1  The Book Request

There are various ways in which a borrower may request a book.  The protocol should make no assumptions regarding the method of request.  There are a number of systems in place today to select books which should not be compromised by the protocol, and in fact the protocol should be usable alongside other delivery mechanisms.  Methods for requesting books include:

*  The borrower directly calls the library and asks for a book, or provides the library a list of requests selected from a catalogue.

*  The borrower requests books by using an automated phone service to browse the catalogue and make selections.

*  The borrower requests books by using a PC to browse a library Web based catalogue and make selections.

*  An automated library system tracks the books read by the borrower and adds new requests based on a stored borrower profile.

*  The borrower has subscribed to a specific news service or magazine and automatically receives each new issue as it is available.

*  Using this protocol, the borrower selects content directly from the player, by browsing a list of books provided by the server, and making selections.

All but the last option are out of the scope of the protocol and refer to other procedures that are specific to a given library.  Even in the case of the last option, where the borrower requests books directly from the player, the result must be that requests are lodged in the appropriate library system where they can be dealt with alongside other requests, irrespective of how those requests were made.  

3.2  The Book Card Server

Although the book card server is primarily responsible for managing the protocol at the library end, the actual communication between a player and the server is controlled by the player (described next).

It is assumed that every library has a system for managing the registration of borrowers and the services each borrower is entitled to receive.  It is also assumed that every library has some sort of catalogue of the content available, and a system for managing borrower requests and allocating content to borrowers.  

The protocol does not specify how the book card server should be implemented, but the main steps in the process are described here to give some background to the protocol itself.  The final protocol may need to be more specific concerning how the book card server must respond in a given situation.  In the pilot project, the book card server process was implemented as a simple Windows service.  The steps in the process for the pilot project are as follows:

1  The book card server periodically queries the appropriate library systems to determine those borrowers who are eligible to receive the service.

2  For each borrower, it determines whether that borrower needs more content, and if so, which book is next to be sent to this borrower.  The protocol provides a simple mechanism and some basic rules for a player to determine which request to process if it finds there is a choice.  Thus, the book card server could simply create book cards for all pending requests and leave the player to decide which request to process.  However this job is best done by the book card server working in conjunction with the other library systems, because this gives the library maximum flexibility and full control over how the system will operate.  In making this decision, the book card server must know the player or players assigned to a given borrower and it must be able to determine the available storage capacity on each relevant player.

3  The book card server creates a book card for the appropriate player to process a given request.  The book card server will supply all the necessary information to produce the complete book card. Some of this information may depend on the specific request, and the library's own rules (e.g. the setting of a release date may be used if appropriate, but only if the player reports that it supports that function, and if the library decides it is appropriate to use it, see section 4).

4  The book card server receives updated book cards from players and updates the library systems as needed.  A variety of information may be sent back by the player but in particular the book card server acts on changes in the status element which indicate that the player has commenced the download, completed the download, or returned the book.

The pilot project provided an example of how the book card server can operate if it is in full control of the process, reflecting the wishes of library management.  The book card server was able to keep separate track of books and magazine issues downloaded to a given player. The storage in each player was partitioned to reserve a maximum amount for magazines and a maximum amount for books.  This meant the library could more easily meet the needs of borrowers of both books and magazines, without one category of content completely blocking the other.  This was possible without any impact on the actual player design, and the approach could be customised on a borrower by borrower basis.

The book card server could realistically implement other business rules to reflect the situation for a given library, without impacting on the design of the player.  Examples include:

*  delivery of most books at night, while still allowing for high priority content to be delivered during the day;

*  delivery in the correct order of books in a series;

*  limiting popular books to a certain number of similtaneous deliveries to satisfy copyright and publisher interests.

The book card server will probably maintain its own private database to hold working information relevant to each player and the borrower or borrowers it belongs to.  For the book card server to be in full control, it must know the storage capacity of a given player and it should track the status of all content allocated to or downloaded to that player.  

The book card server would probably also provide for some sort of user interface to allow library staff to check the status of a given player.  For instance, it may be necessary to see at a glance what content is currently on loan to a given borrower or on a given player, whether a player is downloading and what book is it downloading, and whether the player is considered to be on line (based on when it last contacted the server).  

3.3  The Player and Its Process

Each player primarily controls the communication between it and the book card server.  

Each player will probably have a unique identifier associated with it and the library systems must maintain a link between each borrower and the one or more players they are using.  In fact, a given player may also be linked to more than one borrower.  There may be situations however in which content is so public that certain players may be able to access it using this protocol without the need for any player identification.

It is the responsibility of the player to periodically contact the book card server.  Some thought must be given to how frequently this must occur, and to minimise the amount of data involved in each contact.  In the pilot project the period between successive contacts was ninety seconds.  In a final implementation, the period may be a random choice made between a determined minimum and maximum value.  In fact these values may also be controllable by the protocol itself.

In contacting the server, the player must at least identify itself to the server, but it could provide additional information about itself as may be specified by the protocol.  The player will thus need a unique identifier, and perhaps a password, where these might be hard coded or configurable in some way.  Libraries will probably want to have control over the configuration of players they own.  But in the case of players owned personally by borrowers, configuration may be a personal responsibility, though the identification information and associated password would need to be agreed with the library service presumably to link a given player to a given borrower.

The player receives and acts on any new book cards created for it by the book card server.  The player must also act on book cards that have been updated by the server even if they are already known to the player.  This allows the system to be corrected if a book card should become corrupted.  Also, Perhaps if a content server goes down, the book card server can update book cards for books not yet downloaded and direct players to another content server.  

The player must repeatedly check the status of all the book cards it knows about.  If a book card status indicates that the player is downloading that book, then the player must continue to download that book until the download is completed.  If the download is interrupted, the  cycle should repeat so that ultimately the player determines that it is currently downloading a book and resumes the download.  When the download is complete, the player updates the book card to show a status of "DOWNLOADED" and sends that BOOK CARD back to the BOOK CARD server.  Ideally, at intervals during the download process, the player should update the download_progress element in the book card and send the book card back to the book card server, thus indicating its progress, based on the number of bytes downloaded as a percentage of the total size of the book.  However it is also recognised that, depending on the choice of download protocol, the progress a given player is making may be deduced at the server end from the actual communication taking place between the player and the content server.

If the player is not downloading a book, it checks if it has any book cards with a status of "NEW", and if so, it selects one to download and starts downloading that book.  As it does so, it updates the status of that book card to "DOWNLOADING", and sends that book card back to the book card server.

The protocol should specify some basic rules for the player to apply if there is more than one book card it can process.  Some thought needs to be given to how much the protocol should specify concerning the behaviour of the player in this situation.  As a minimum, these rules should take into account the priority of the requests, the dates issued or requested, and the total size of the books in relation to the available memory.  However, as already stated, the preferred approach is for the book card server to be in dominant control of the process, as it can work in conjunction with other library systems to implement policies as the library may determine for itself.  If the book card server is in full control, then it will only create one book card at a time for a given player to process and the player will not have to choose books.

There should be a function on the player that is easily accessed which virtually returns a book.  This should cause the player to delete the associated book and send the book card back to the book card server, with the status element set to "RETURNED".  Of course, no actual content other than the book card need be returned to the library server, but it is suggested that the function be called Return Book to reflect the borrower experience of returning a book that was borrowed from the library.

In addition to standard book cards, the protocol should define specific  book cards or packets that cause the player to take a certain action.  The most generic would be to ask the player to return a capability book card, a packet of information defined by the protocol indicating which of the optional aspects of the protocol the player supports.  Another function would be to allow security keys to be sent by the library to the player.

The format of a capability book card has not yet been specified but it is suggested that the following information be allowed for:

*  Book formats that the player can play (Daisy 2, NISO, etc.)

*  Audio formats that the player can play (Wav, MP3, etc.)

*  Text-to-speech capability.

*  Total and currently available storage capacity.

*  Whether the player has a clock function and honours time-related functions in the protocol such as the optional release date for a book.  The protocol should provide a mechanism for the book card server to update the time on players with an internal clock and which support the time aspects of the protocol.

The capability card may also indicate other optional aspects of the protocol that are supported.  The book card server should assume that an optional aspect of the protocol is not supported if not identified by the player, and of course a library can make its own decisions as to which aspects of the protocol it will use.  

It is recognised that players can be personally owned by borrowers or owned by libraries.  In the latter case, the library will probably want certain functionality in their players to meet their requirements, as these libraries will want the most efficient way to manage players which can be moved between borrowers.  This is a matter to be determined between the library and the vendor.  However the protocol should support additional non-generic functionality by allowing for a generic mechanism to activate certain functions in players.  One mechanism could be to use specific pre-determined book cards or packets that are detected by the player but which need not be defined in the protocol itself.  Possible functions could include:

*  deleting all content on a player;

*  deleting a specific book;

*  initialising for a new borrower;

*  making certain other configuration changes.

3.3.1  Network Status Function

The player should have a built-in diagnostics function that can deliver information concerning the status of the network connection.  In typical players, this could be associated in some way with the information button.  Strictly speaking, the protocol need not specify this, but the pilot project demonstrated that such a function would have been invaluable when trouble-shooting network issues.  The borrower can either relay the spoken information to the library, or it may be heard directly over the phone.  It should be simple to implement a diagnostic tool in any on-line player that can report at least the following network statuses (depending on the network design):

*  There is no local network connection.

*  There is a local network connection but no external connectivity (could be because DHCP has failed or there is no ping response from the gateway).

*  There is a fault between the player and the ISP (which might be indicated if there is a response from the gateway address but no response from the DNS).

*  There is a general internet fault (which might be indicated by a response from the DNS but no response from the card server).

*  For a player using a 3G cellular phone network, it may be useful to report signal strength and whether the player is inside or out of coverage.

The player could also support a function for sending this and other status information on request to the book card server where it can be analysed by library staff for fault finding purposes.  Of course this would only make sense if there is at least some connectivity.

3.4  The Transport Layer

The pilot project did not focus much attention on determining the best transport layer protocol to use for communicating information between players and the server.  FTP was used in the pilot project because it was very simple and effective to implement.  However a full implementation will require a more robust and secure protocol.  Suggestions include secure FTP, HTTP /HTTPS, SSH, BitTorrent, and of course there are many others.

It is felt that even though the choice of transport protocol must be agreed, the choice is not critical to the functionality of the protocol itself.  The choice of protocol should be driven by such considerations as security and ease of implementation at certainly the server end but particularly the player end.

The download protocol should provide for a secure and reliable way to transfer relatively large files, and it should support a resume function to avoid repeatedly downloading large amounts of data when network conditions are unreliable.

No assumption is made concerning the internet connection, although for this protocol to be relevant, the player must have a reliable internet connection which is also fast enough to deliver the appropriate level of service to the borrower.  The pilot project used ADSL broadband connections and wireless routers installed in the homes of borrowers, and the prototype players developed for the project were equipped with wireless cards. But a variety of networking arrangements could be considered and are outside the scope of the protocol.

4  The Book Card In Detail

If files are used for book cards, they should have a unique file name so no conflict will be possible. All book cards should have the same file extension.  Even if a transport layer is ultimately adopted that does not use files for book cards, it is suggested that every book should have a unique ID which is an element of the book card structure.

A book card allows information about a book to be shared between the server and a player.  It informs the player that the book is available for download.  It also gives information back to the server regarding the book status on the player.  

A book card is an XML file or in any case an XML data structure containing information about a book.  In addition, specific book cards may be defined by the protocol that convey information about the player or cause the player to activate certain functions (see section 3.3).

The following describes the structure of and the information contained in a book card.  The actual data is given to illustrate the data elements, and comments are indicated by a semicolon.  Some of the elements are only suggestions at this stage and this is indicated, and it is expected that most of the work of finalising the protocol will be around agreeing on the final set of elements and which ones are to be mandatory:

<?xml version="1.0" ?>

<book_card version="0.3">; the version indicates the protocol version

<card_version>1</card_version>; this element should be incremented every time the book card is modified.  Both the player and the server can thus tell if the card has been updated by the other.  It also allows detection of possible conflicts and the ability to properly merge book cards.

<book>; this block defines information about the associated content

<title>HumanWare Test Book</title>; mandatory.

<audio_title>audio_title.mp3</audio_title>; (suggested) speaks the book title.  This file will be in the location given below.  

<description>Book description</description>; (suggested)

<audio_description>audio_description.mp3</audio_description>; (suggested) this file will be in the location given below.

<identifier>DAISY_000001</identifier>; this element is mandatory and should be use by the library to uniquely identify a book.

<organization>Name of organisation</organization>; (suggested)

<total_size>555333111</total_size>; total size of all files in bytes

<total_file>2</total_file>; this is the number of files that should be listed in the file list block.

<format>DAISY 2.02</format>; (suggested)

<priority>1</priority>; positive integer.  Highest priority would be lowest number and should be downloaded first if space permits.  

<transfer_instance>2</transfer_instance>; (suggested) this is the maximum number of transfer instances a borrower can have to download this book. It was felt that this could be used to allow a borrower to download a book on multiple players.  However this may not be an issue since the book card can be created with the specific player in mind, and thus it can be up to the book card server and overall library system to control which of the borrower's players are to download the book.  If this element is not there, no transfer limit will be set.

</book>

<transfer>; for each transfer instance.  The number of transfer blocks should not exceed the transfer_instance element.

<status>NEW</status>; also DOWNLOADING, DOWNLOADED, RETURNED.  

<download_progress>15</download_progress>; (suggested) can be updated by the player during the download phase to show the download progress

<user_id>USER_LOUIS_BRAILLE_01</user_id>; (suggested)

<player_id>ABCPlayer</player_id>; (suggested)

</transfer>

<transfer>

<status>RETURNED</status>

<user_id>USER_ LOUIS_BRAILLE _01</user_id>

<player_id>ABCPlayer</player_id>

<returned_date>2006-02-10 22:00</returned_date>; (suggested) (YYYY-MM-DD HH:MM)  GMT time should be used.  It can only be used if a player has a clock function and supports the time aspects of the protocol.

</transfer>

<date>

<issued>2006-01-15 20:00</issued>; (suggested) This element may allow a player to indicate to the borrower when this book was issued (i.e. when the info button is pressed).

<release>2006-01-20 00:00</release>; (suggested) would allow a player to download embargoed content but not release it until the specified time, provided the player has a clock function and supports the time aspects of the protocol.

<expiration>2006-02-20 00:00</expiration>; (suggested) would allow a player to automatically return the book when it expires, provided the player has a clock function and supports the time aspects of the protocol.

</date>

<location>; this block tells the player where to find the book and how to download it

<transfer_protocol>FTP</transfer_protocol>

<server>Daisy.com</server>; the name or IP address of the server on which the content can be accessed

<id>USER_CONTENT_01</id>; if needed by the protocol, specifies the user ID with which to log into the server to access the content.

<password>USER_CONTENT_01_PASSWORD</password>

<path>\BOOK_PATH\</path>; the path to the folder containing the files for this book

</location>

<feedback>; (suggested) this block could provide a mechanism for the borrower to transmit a basic message or some feedback concerning the book.

<comment></comment>

<rating></rating>; suggest 1-10, highest rating would be 10.

</feedback>

<file_list>; this block lists all files to download from the above location.

<file order=1>file_1</file>; first file to download.  Files may be downloaded in a random order if an order attribute is not given, in which case partial playback of a book would not be supported.  

<file order=2>file_2</file>

</file_list>    

</book_card>

The concept of a book package may also be considered in which files are grouped into packages for the player to extract.  In that case, some files might be grouped together in one super-file. More than one package could be present to allow flexibility (for example: a structure package and an audio package).  However, having to extract files would require extra memory and would render partial download more complex.

5  Suggestions for Development of the Final Protocol

The protocol as defined above worked extremely well in the context of the pilot project.  However a number of suggestions are given here that should be included in a final protocol.

5.1  Using the Player to Directly Request Books

The protocol should provide for a means for borrowers to browse a catalogue and request specific books.  

One possibility is that a player supporting this function can request a catalogue of material from the content server. The list would be in an XML-structured tree form to allow borrowers to browse by category and maybe sub-category. On a simple player, only the default category might be presented as a list of sequential questions. 

The catalogue can be either a general list or a specific list for each borrower based on his or her interests.

The catalogue would be comprised of the following elements:

*  List version. This element should be incremented every time a new book list is created. It will allow the player to detect whether it needs to download a new version.

*  Category: This is a hierarchical list of categories the borrower will be able to navigate. One of the categories should have the default attribute.

*  Book: Is a subset of the book card.

See section 6 for an example book list.  A book request would be sent in the form of the book card information found in the catalogue.  

An alternative approach is for the protocol to define a general purpose approach for players to interact in real time with a server using a minimal browser implemented on the player.  Libraries could use this technology to provide a range of other interactive web-based services which could be accessed from a range of devices, including suitably equipped on-line DAISY players.  

5.2  Restricted Player Functionality

A small number of borrowers who took part in the pilot project showed some difficulty understanding the concept of a book shelf, i.e. multiple books being on the player at once.  This would be a problem for some borrowers irrespective of whether the content was delivered to the player via an internet protocol or whether multiple books are on a single CD or some other storage medium.  

One possible solution is for a suitably equipped player to only present one book at once to the borrower.  The player would still hold multiple books in its storage, but only the first one would be available to the borrower.  When that book is returned, the next one would become available.  It is suggested that this functionality could easily be incorporated into a player without significantly impacting on the protocol.  

Library staff might want a mechanism to turn this function on and off and to determine the order in which books on the player will be presented to the borrower.  This could be achieved inside the protocol by a specific book card to instruct the player accordingly (see section 3.3).

5.3  Other Suggestions In Brief

The following observations, comments and suggestions are included in brief, in order that they are not overlooked.  They probably need further discussions and clarification before it is ultimately determined whether they need to be included in the final protocol as it develops.

5.3.1  The need for a library container has been identified. That container would hold data from a given library and only that library should be able to access or modify that container. That container may be encrypted. A default container should always be present to contain generic data if libraries do not want to create their own container, or if the container is not present, then the player could rely simply on the protocol based on the book card as described above.

A library card can be used to control access to the library for a registered borrower.  That library card will provide the player with the information needed to connect to the library server and receive content. 

Library card files should have a unique file name so no conflict will be possible. All library cards should have the same file extension. The following information can be present.

*  Server address

*  Permission flags

*  Expiration date

5.3.2  Elements might be defined in the book card that allow the player to return information such as the number of errors that occurred in a given download.  Using this information, the total size of the book and the total time of the download, the book card server may signal to library staff that the given player is experiencing unacceptable network connectivity.

5.3.3  One feature that might need to be specified is the ability for the player to download a book preview or to download the book by section. This would allow the borrower to start reading the book before complete download.  However even if this is not supported by the protocol, if files are specified to be downloaded in the right order, the player may allow the borrower to start reading a book even when it is not fully downloaded.

5.3.4  Feedback from the player could also be sent to the library. For example, the book card protocol could support book requests.  Such requests could be generated by the borrower making a yes/no response to prompts that are streamed to the player such as asking him or her to choose from the latest list of new books.  Alternatively, the protocol may allow real time up/down/left/right browsing of a tree structure that facilitates browsing a library catalogue.  Such advanced functions may be an extensible part of the Book Card protocol of interest to some libraries and not others.  

5.3.5  To respect privacy laws which are strict in some countries, access to the player by the library might require explicit authorisation by the borrower.

5.3.6  Anonymous statistics should be possible but might be turned off by the borrower.

5.3.7  Care should be taken if the protocol is to support streaming.  Streaming adds complexity and technical difficulties.  For example:

*  Streaming will necessitate significant bandwidth to support simultaneous access by potentially thousands of borrowers during day time hours which are the peak hours for bandwidth contention.

*  Streamed data requires a constant connection eliminating the ability to listen to the book while outdoors or travelling.

*  Streamed data could be interrupted due to bandwidth contention.

*  Streamed data could be interrupted within the borrower's home due to momentary disconnections of a wireless access point as the borrower moves about their home.

*  Interruptions of data flow even for brief periods will be confusing and frustrating to borrowers resulting in increased calls to customer support.

*  Downloading can be done in the background and interrupted downloads could be automatically resumed.  Thus, network interruptions are less likely to affect the borrower experience in a download context.

*  DAISY navigation in a streaming environment is more complex which could contribute to increased player cost.

*  A true streaming solution requires that the player be resident on the library server which adds complexity and increased cost for the library.

*  Some publishers feel more confident about the security of streamed content but the DAISY Consortium has already invested resources into DRM to provide security.  In any case, the design of a given model of player may preclude the possibility of borrowers gaining direct access to the content.

However it is recognised that streaming can provide for a particularly unique interactive borrower experience, and libraries can offer a range of exciting new services such as direct access to certain internet radio stations.  It is suggested that a specific extension to the fundamental protocol be developed to support streaming of DAISY content, where players that support streaming can declare that support in the capability book card.

6  Example of An XML Book List

<?xml version="1.0" ?>

<book_list version="0.1">

<list_version>523</list_version>

<category type="default">Selected list for John Smith

<book>

<title>Daisy 2.02 Specification</title>

<audio_title> http://www.daisy.org/audio_title1234.mp3</audio_title>

<description>Book description</description>

<audio_description> http://www.daisy.org/audio_description1234.mp3 </audio_description>

<identifier>ID_BOOK_1234</identifier>

<organization>Daisy</organization>

<total_size>555333111</total_size>

<total_file>2</total_file>

<format>DAISY 2.02</format>

</book>   

<book>…</book>

<book>…</book>

…

</category>

<category>Most requested books

<book>…</book>

</category>

<category>20 most recent books

<book>…</book>

</category>

<category>Novels

<category>Sci-fi

</category>

<category>Mysteries

</category>

</category>

<category>non-Fiction

</category>

…

</book_list>
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