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Document Aspect System and Method

ABSTRACT OF THE DISCLOSURE

A generic and expandable document aspect system and method for
searching, browsing, presenting, and interacting with data assembled from
document contents and related external data is provided. New varieties of
document aspects are added to existing installations and can be accessed by
users without requiring upgrades to server or clients, for example by using
plug-in technology.
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Document Aspect System and Method

BACKGROUND OF THE INVENTION

TECHNICAL FIELD

The invention relates to searching and browsing media objects. More
particularly, the invention relates to a document aspect system and method
for adding new levels of granularity for searching and browsing media objects

and for adding new document aspects without requiring system upgrades.

DESCRIPTION OF THE PRIOR ART

ebrary, Inc. (herein referred to as ebrary) currently has a hierarchy of
document containers and contents: Server > Subject > Document > Page >
Word. Searches can be performed within a subject or within a document;
search results are presented as lists of documents or, implicitly, as lists of
pages within a document, respectively. No changes or additions to this
hierarchy can be made without upgrading both the server and the client.
Although, some functionality can added to the server without changing the
client, it is along the lines of obtaining finer-granularity search results.
Opening such a result in the existing client still renders an unchanged
Document > Page > Word environment for page-browsing and document-
searching.

It would be beneficial to provide a system and method that can handle
changes and/or additions to such hierarchy without upgrading both the server
and the client.

Currently, ebrary’s technique supports additional methods of viewing and
browsing a document, such as tables of contents, annotations, and the
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subject and document indexes. However, such current methods of viewing
and browsing documents are implemented as hard-coded special cases.

it would be advantageous to implement current methods of viewing and
browsing documents, which are implemented as hard-coded special cases, as
generic Document Aspects, for example Table of Contents.

Granularity refers to the levels of detail available to users for searching and
browsing documents. Hereinbelow in Table A is a list of granularities that
ebrary currently provides.

Table A

Server The set of documents offered by a single server.

Subject Groups of related documents, organized hierarchically by
subject.

Document An individual document in its entirety.

Chapter A named, contiguous portion of a document. ebrary currently
supports Table of Contents, but users cannot search within
chapters.

It would be advantageous to provide an unlimited variety of granularities at all
levels that can be useful to system users, resulting in a better user experience
as well as benefits to document and technology suppliers at all tiers.

It would further be advantageous to at least provide a collections granularity
that can span multiple servers; an articles granularity which may be smaller
than documents but may aiso be larger than pages and where articles also
can span multiple documents; and a sidebars granularity where sidebars can
be smaller than pages but can be larger than words; and so on.

Current ebrary search results simply list documents, i.e. no finer or coarser
granularity is displayed.
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It would be advantageous to provide a system and method that allows for finer
granularity in search results, such as for example, displaying search results

within a hierarchical framework.

SUMMARY OF THE INVENTION

A generic and expandable document aspect system and method for
searching, browsing, presenting, and interacting with data assembled from
document contents and related external data is provided. New varieties of
document aspects are added to existing installations and can be accessed by
users without requiring upgrades to server or clients, for example by using

plug-in technology.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic diagram showing a Document Aspect extraction
process according to the invention;

Figure 2 is a client application display of a document aspect according to the

invention; and

Figure 3 is a schematic diagram showing a document submission, extraction,

and storage process according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

A generic and expandable document aspect system and method for
searching, browsing, presenting, and interacting with data assembled from
document contents and related external data is provided. New varieties of
document aspects are added to existing installations and can be accessed by
users without requiring upgrades to server or clients, for example by using
plug-in technology.
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It should be appreciated that any use or description of a document as a holder
of written information is by way of example only and is not meant to be
limiting. A document is a type of object, such as for example a collection of
data for an intended use, for example, a media document. It should be readily
apparent that the meaning of document is clear to one skilled in the art for the

manner of making and using the invention.

In one embodiment of the invention, a Document Aspect (DA) is a portion of a
document’s contents, where the portion is all and only those parts of the
document that have something useful in common. An example is a Table of
Contents, which is a list of chapter titles each associated with the page
number of the first page of the chapter.

A Document Aspect module is a combination of software and storage that can
extract a portion of a document’s contents, store the extracted portion along
with relevant metadata, and allow the extracted portion to be searched and
retrieved. A Document Aspect instance is the data extracted from a particular
document by a particular Document Aspect module. A Document Aspect
descriptor describes the Document Aspect using a standard format, listing its
names and labels, data formats, display and user interaction requirements,

module invocation requirements, and so on.

Document Aspects allow electronic book technologies, products, and
services, that serve libraries and publishing communities such as ebrary®, to
extract, store, search, and display portions of documents as articles,
endnotes, and tables or lists of contents by type, e.g. lists of illustrations, and
so on. They enable new levels of granularity for searching, for display of
search results, and for ease of finding and viewing relevant pages of

documents.

One embodiment of the invention provides a Cross-Document Aspect, which
is like a Document Aspect, but which is formed from the union of Document

Aspects from multiple documents. For example, an article that is segmented
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across multiple issues of a journal can have a Cross-Document Aspect.
Extracting such aspects might be a complex process however the results, i.e.
the Cross-Document Aspect, is stored as a DA instance within each of the

documents that contributed to the result.

In one embodiment of the invention, a Document Aspect framework is
designed modularly and configured such that new DA modules are added and
incorporated as needed. In one embodiment of the invention, such new DA
modules are added to the server hosting the DA modules as server plug-ins.
As such, client components are able to recognize and display any new
Document Aspects associated with the appropriate new DA modules without

any need for client upgrades or plug-ins.

An additional advantage of DAs is that they enable new granularities and
hierarchies of data. By way of example, consider the following hierarchies:
Subject > Document > Article > Section > Page and Subject > Document >
Chapter > Page. It is readily apparent that Subject > Document > Article >
Section > Page is different from Subject > Document > Chapter > Page and
that the two hierarchies cannot be merged. However, with Document Aspects
both can be made available with no need for merging and no need to enshrine

either hierarchy as the official or only hierarchy.

An example of an extraction process according to one embodiment of the
invention can be described with reference to Figure 1. Embedded illustrations
102 in a document 104 are extracted 106 and are combined with extracted
photo credits 110 from an external data source 112 to be used in a generated
List of Hlustrations Document Aspect 108.

Desiderata

This section discusses a number of features provided in various embodiments
of the Document Aspect framework.

Easy Introduction of New Types
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New kinds of Document Aspect are easy to introduce into servers that

implement the Document Aspect framework.

Server Plug-in Modules.

Document Aspects are extracted from submitted documents. The term,
extraction, can mean a variety of methods, including, but not limited to:
reading a metadata file submitted along with the document; recognizing PDF
entities, e.g. article threads; using heuristic techniques to identify entities such
as illustrations, sidebars, and footnotes; aggregating aspects of individual
documents into a multi-document instance, such as for example Subject
Indexes built from Document Indexes; and user input such as for example
anthology construction and editing.

Extraction is accomplished when the server invokes an extraction method.
Such method is part of a Document Aspect module, is dynamically loaded,
and knows how to extract a particular kind of data from a document or group
of documents. New modules can be added to existing servers with no need

to upgrade the server itself.

In one embodiment of the invention, extraction occurs under one or more
trigger conditions. The extraction module specifies which conditions are
acceptable triggers. Examples of triggers are as follows: a trigger can be
document submission; a trigger can be a periodic spidering, ie. re-
examination, of the documents in the document repository; and yet another
trigger can be user input, as when a user creates or edits an anthology, or

annotates a document.

Flexible Storage.

In one embodiment of the invention, Document Aspect modules are formatted
as jar files, containing java classes that implement the module along with any
ancillary files. The jar file’s manifest contains name-value pairs identifying the

6
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jar as a Document Aspect module and the jar contains an XML file containing
the module’s Document Aspect Descriptor.

The server spiders a specified area of its hard disk at startup, locating and
loading each such jar file and building an internal list of descriptors. Clients
can learn about any Document Aspect by retrieving the appropriate descriptor
from the server.

Other storage mechanisms are possible, such as a database table containing
the Document Aspect Descriptor data for each module. However, the self-
contained jar offers great ease-of-use, maintenance, and installation benefits.

Forward-compatible Clients.

According to one embodiment of the invention, clients that are designed to
handle Document Aspects are able to retrieve new kinds of aspect instances,
display them sensibly to the user, and react to the user's input, without
needing to be upgraded.

Example: A site installs a document server, such as for example ebrary’s
document server, and deploys a version 1.0 client to its users. A year later, a
new “Table of lilustrations” DA is added to the server, and all documents are
re-processed to extract lists of illustrations for each. When the user selects a
document by using the version 1.0 client software, the client downloads a list
of DA descriptors for all DA instances available for the document. A
descriptor for the new “Table of lllustrations” DA is found in the list of DAs.
From the descriptor, the client learns that the new DA is named “Table of
lllustrations,” that its name can be abbreviated as “Figs.”, that the extracted
data are in list format, and that each entry in the list consists of a text label, a
page number, and a thumbnail image. The client therefore adds a tab labeled
“Figs.” to a tab panel; when the user clicks the Figs. tab to display the Table of
lllustrations, the extracted data are downloaded and displayed as a list of
thumbnail images and labels, i.e. captions. When the user clicks an item in
the list, the associated page of the document is downloaded and displayed. It

7
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should be appreciated that the client software isn’t limited to a particular type
of software. As an example, the client software can be developed using
Active-X control.

An example implementation can be described with reference to Figure 2, a
client application display of a document aspect according to one embodiment
of the invention. The main panel on the left shows part of a page of the
document 202. The tab panel at the lower right shows several available
Document Aspects for the document 204. The user has selected the Figs. tab
206 to display a list of illustrations, and has opened the item, Baker's Dozen
208, causing the application to display the document page where that
illustration is found 202.

Search Features

Current ebrary search results simply list documents, i.e. no finer or coarser
granularity is displayed. However, once a document is opened for viewing by
a client, the list of pages on which the search terms were found is available to
the client. Such information is made available to the user via Next and

Previous buttons rather than as a list.

Hierarchical Search Results and Finer Granularity.

Document Aspects allow for finer granularity in search results. For example,
a search might find terms within multiple articles in a document contained
within a collection. The search results can be displayed hierarchically:
Collections at the top level, with lists of documents within each collection, and
with lists of articles within the documents. The user can select to view an
entire document. In one embodiment of the invention, he is initially shown the
first page of the document containing the search terms. Or, the user can
select to view a particular article. In one embodiment of the invention, he is
initially shown the first page of the article containing the search terms. The
next- and previous-result buttons go to pages where the article contains more
occurrences of the search terms. It is desirable for the granularity to be

8
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extended to the page level, displaying a list of pages under each Article, and
for each page showing a few words of context surrounding an occurrence of a

search term.

By way of example, fine-granularity search results include lists of articles,
chapters, sections, illustrations, and so on.

Associated Metadata

In one embodiment of the invention, Document Aspect instances have
metadata associated with them. For example, an article might have a list of
authors or contributors; an illustration might have a photo credit and its own
copyright; there might even be separate access permissions for some
portions of a document.

Some metadata can be stored in a well-defined, standard format that a DA-
aware server or client is able to recognize and interpret, such as access
permissions and copyright notices. A DA-aware server is a document server
that includes an implementation of a Document Aspect framework. Some
metadata can be stored in the form of arbitrary key-value strings that can be
displayed in a generic fashion. Following are some specific examples of
arbitrary metadata key-value strings that can be displayed in a generic
fashion:

Author: John Jacob Jingleheimer Smith
Publisher: Nonesuch Bookbinders, Inc.
Date of Publication: February 30, 1881
Dedication: To my darling children

In the examples hereinabove, the words in boldface are the keys, the words in
plain face are the values. Regardless of the actual text of keys or values, i.e.
that's the arbitrary part, the metadata can be displayed as shown above with
keys in boldface and values in plain face. Other modes of display are
possible, of course. The point is that neither the server nor the client software

9
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need to recognize the keys in order to sensibly display the metadata to the
user. This is in contrast to a system that would be limited to specifically
recognize certain keys, e.g. Author, but not others, e.g. Dedication, and would

be able to display only the recognized keys.
Non-generic Types

In one embodiment of the invention, some types of Document Aspect may
have hard-coded features or employ hard-coded presentation; that is, such
features and presentation may not be possible to represent in a completely
generic fashion.  For example, consider Annotations, which, in one
embodiment of the invention, are stored per-user and are created and edited
by users, possibly using a more elaborate user interface than a standard DA.
Such non-generic DAs can be hard-coded in the server and the clients, just as

those features are today.
Alternate Embodiments
Add Documents

In one embodiment of the invention a submission system and method is
provided. Preferably, a minimal document submission is performed as quickly
as possible with refinements added later, in the background, and at a lower
priority. More specifically, one can add documents to the server's collection,
that is, make new documents available to users, quickly, by first doing the
minimal necessary document processing, then performing the Document
Aspect processing at a later time. Between the time when the basic, ie.
mirﬁmal necessary, processing is complete, and the time the DA processing is
complete, users are able to access the document to view pages and perform
basic searches, e.g. search for pages within the document, but would not be
able to access any DA data for the document. After the DA processing is
complete, the DA data would also be available. The reason for delaying the

DA processing is to allow new documents to be added to the server as quickly

10
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as possible at times when many documents must be added, and to perform

the DA processing at a later time when no new documents are pending.

Client fetch

In one embodiment of the invention, a system and method is provided by
which one can present document data to a user more quickly and reduce the
load on the server by delaying the download of Document Aspect data until
and unless the user expressly requests it, such as by clicking a tab or
manipulating some user interface element, that causes Document Aspect
data to be displayed.

In one embodiment of the invention, a DA-aware client asks for information
about a document and requests the document's supported DAs. Herein,
supported DAs means DAs that have produced instances for the particular
document in question. The server’s reply is a collection, such as a list, of DA
descriptors. Each DA descriptor provides specific information, such as the
DA’s name, DA’'s short label, DA’'s data format, and the user interface
paradigm. The user interface paradigm refers to whether the data is best
displayed as a list, a table, an outline, a paragraph of text, etc. The client
software selects and uses an appropriate user interface for displaying the
data based on this portion of the Document Aspect Descriptor. The client
uses the reply to populate a tab panel with a tab for each DA. In one
embodiment, such tabs are along with tabs for hard-coded DA-like entities
such as Notes. The contents represented by each tab are actual instance
data for each DA. Such contents are fetched only if, and only when, the user
clicks the respective tab to display its contents. Such fetching is referred to
herein as a lazy fetch. Such lazy fetch entails a brief delay for the user,
because the information to be displayed isn't pre-fetched and made
immediately available. An ebrary prototype behaved in this fashion when
displaying indexes and Tables of Contents, and its behavior was deemed
acceptable. Because the user may not often need to see the contents of
every DA, a lazy-fetch is advantageous as it can save a great deal of
unnecessary network traffic and server requests.

11
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Following in Table B is a list of entities that can be treated .as Document

Aspects, some of which are described in further detail hereinbelow. Such

entities are by way of example only and are not meant to be limited. For

example, the system and method provides for a Document Aspect for media,

i.e. a Media Aspect. That is, for store instances of a particular media, when

such media is open, the system and method provides a corresponding Aspect

for the media.

Table B

Server The set of documents offered by a single server.

Collection Arbitrary named subsets of a server’s set of documents.

Subject Groups of related documents, organized hierarchically by
subject. ‘

Document An individual document in its entirety.

Chapter A named, contiguous portion of a document.

Article An ordered set of discontiguous portions of one or more
documents.

Index A list of words and common phrases found in a document,
mapped to the pages on which they occur.

Sidebar Separate blocks of text that occur on portions of pages.

lllustrations A table of illustrations found within a document.

Footnotes A list of footnotes found within a document

Links A list of Web links found within a document.

Glossary Pages that contain Lists of words from the document, and their
definitions.

Colophon The colophon page of a document.

Copyright A document’s copyright or copyright page.

Anthology An aggregation of portions of multiple documents.

12
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Table of Contents.

A Table of Contents (TOC) is a list of named subsets of a document. Each
item in the list has a text label, is associated with a page number in the
document, and can by implication be associated with a page range m-(n-1)
where m is the first page of a chapter or section, and n is the first page of the
next chapter or section in the list. The list can be hierarchical and can be
displayed with a standard hierarchical list Ul element. The item in the list can
be selected. In one embodiment of the invention, when an item in the list is
clicked or opened, the associated page of the document is displayed.

A Table of Contents, preferably displayed, is useful to an end user because it
represents the document author’s organization of the document in a sensible
way, and can be used both to get an overview of the document contents and
organization, and for quick access to the listed sections.

Document Index.

A Document Index is a list of significant words and phrases found within a
document. Each item in the list has a text label, i.e. the indexed word or
phrase, and is associated with an integer count-of-occurrences and a list of
page numbers of pages on which the word or phrase occurs. The list can be
displayed with a standard flat list or table Ul element. When an item in the list
is clicked or opened, the first associated page of the document is displayed,
and occurrences of the item’s label on the page are highlighted.

A Document Index display is useful to an end user because it can show the
most common words and phrases, giving a clue as to the document’s
contents and true subject material, and can be used in lieu of standard search
to find material of interest to the user. lt is superior to standard search in two
ways: (1) it is faster, since the search has already been performed and the
server need not get involved, and (2) it prevents confusion due to misspellings
and typos on the part of both the user and the document author.

13
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Subject Index.

A Subject Index is a list created by merging the Document Indexes of every
document contained within a given subject. lts format is similar to the
Document Index but differs in that each item in a Subject Index also has an
associated document identifier, i.e. DoclD.

A Document Index is used as a more efficient form of searching within a
document; a Subject Index is used as a more efficient way of searching for
documents. Its display is identical to that of the Document Index, but opening
an item yields a list of documents in which the indexed word or phrase can be
found, rather than a page view.

Annotations.

Annotations may be a challenging task to implement as a Document Aspect,
for several reasons. One reason is that annotations are stored per-user, not
per-document, which may make it challenging to control. Another is that what
may be considered a desirable Ul for displaying annotations may not easily be
representable by a generic Ul element, because of involving not only images,
but colored backgrounds. Yet another reason is that the Ul for generating
annotations is idiosyncratic, and could not be represented generically.

Articles.

Articles in newspapers and journals are composed of portions of pages,
where the pages are not necessarily contiguous. In one embodiment of the
invention, an Article DA lists all of the pages that contain portions of an article.
The Article DA can also list which word r’anges on each page that are part of
the article. Further provided can be a Next Page in Aspect button and a
corresponding Previous Page in Aspect button, allowing users to easily click
through those pages, and only those pages, that comprise the article. In
another embodiment of the invention, an feature is provided that allows users

14
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to select words or phrases in an article and to search for other occurrences
within the article.

In one embodiment of the invention, a heuristic article extractor is provided.
For example, PDF, by Adobe Systems Incorporated, includes an article-
thread capability and an Article DA extracting articles by mining the articles
from PDF files is provided.

Colophons.

A colophon object, such as a page, provides or lists details of a book’s
manufacture: its fonts, materials, art direction credits, and such. In one
embodiment of the invention, a Colophon DA is provided that heuristically
recognizes a colophon page from its layout, from its location within the

document, such as near the front or back of a book, and from its contents.

Copyrights.

§
/

In one embodiment of the invention, a Copyright DA encapsulates copyright
information in a fashion easy for a client to request, process, and display. In
one embodiment of the invention, it heuristically recognizes a copyright page
from its layout, from its location within the document, such as near the front or
back of a book, and from its contents. In another embodiment of the
invention, it encapsulates appropriate portions of a document’s standard

metadata.

Enhanced Table of Contents.

In one embodiment of the invention, a Document Aspect module contributes
to an aggregate instance. Such feature can be used instead of having each

module have its own separate storage and display mechanism. In this way,

separate modules can all contribute to an enhanced Table of Contents by
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each adding entries for particular entities, such as: colophon, copyright,
dedication, title page, bibliography, end notes, and so on.

Tables of lllustrations.

In one embodiment of the invention, a Table of lllustrations DA recognizes
illustrations within a document, extracts labels by looking for short paragraphs
of distinctive formatting below or beside each illustration, and formats the
results or extracts as a list of labels, for example, labels associated with the
page numbers on which the illustrations occur. In another embodiment of the
invention, images are added as a generic capability for displaying DA items to
the user and include each illustration in the list as a thumbnail icon.

Lists of Links.

In one embodiment of the invention, a List of Links DA extracts all links from a
document and formats the links as a list. Such links can include internal links
to pages within the document; external links to other documents available
from local or remote document servers that host DAs; and external Web
URLs. The user can click any link in the list to display the linked page, open a
client window displaying the linked document, or open a Web browser to the
linked URL.

Lists of Citations.

In one embodiment of the invention, a Citation DA extracts citations from a
document and presents the citations in a list. A citation is a specification of
another document quoted or referred to by a given document. Typically, such
specification is characterized by some or all of such elements as the quoted
or referred document's title, author(s), ISBN number, publisher, etc. In one
embodiment of the invention, clicking an item in the list performs a search for

documents matching the title, authors, etc.

Lists of Contributors.

16



10

15

20

25

30

WO 2006/089283 PCT/US2006/006069

In one embodiment of the invention, a Contributors DA extracts a list of article
authors from a journal or anthology, and present the list to the user. Clicking
a list item performs a search for other publications by that author.

Lists of Advertisers.

In one embodiment of the invention, an Advertisers DA extracts a list of
advertisers from a journal, and present them to the user. Clicking an item can
display the first page on which an ad from that advertiser occurs, and the Next
and Previous buttons can take the user to prior or subsequent pages on which
such ads occur.

Endnotes.

In one embodiment of the invention, an Endnotes DA recognizes the first
page on which an endnote occurs and adds that page to the Enhanced Table
of Contents. In an alternate embodiment of the invention, the Endnotes DA
extracts the endnotes themselves. The endnotes can occur on a
discontiguous set of pages, for example after each chapter, and the Endnotes
DA presents the endnotes in a list for easy review by the user. In one
embodiment of the invention, clicking an item displays the page on which the
endnote was referenced, rather than the page on which the endnote itself
occurs, because the user can read the text of the endnote in the DA display.
Another embodiment of the invention provides different results determined
from the user clicking different parts of an item so that the user chooses what
to see, such as the page containing the endnote itself or the page that
referenced it. That is, a listing of an endnote might quote a portion of the
endnote and also show the page number that the endnote annotates. If the
user clicks the page number portion of the display, that page, that is, the
annotated page, is displayed. But if the user clicks the quoted portion of the
endnote, then the page on which the complete endnote can be read is
displayed.
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Glossaries.

In one embodiment of the invention, the Glossary DA recognizes the first
page of a glossary section and add that page to the Enhanced Table of
Contents. In an alternate embodiment of the invention, the Glossary DA
extracts and presents the actual contents of the glossary, so that the user
need not flip pages to look up the meaning of a term, then flip back to the
page where the puzzling term was encountered. Instead, the user can simply
click the Glossary tab, presented in a separate panel from the page display,
and scroll a bit to find the desired entry, while the page the user is reading

remains visible.

Catalog Card.

In one embodiment of the invention, a Catalog Card DA lists the same or
similar information that can be found on a library’s catalog card for the
document, such as Title, author, publisher, year of publication, etc. Clicking
on various portions of the listing performs the appropriate document searches.
For example, clicking on an author's name performs a search for other
documents by that author.

Architecture Notes

Extraction

Extraction is the process of extracting part of the contents of a document or
set of documents, formatting the extraction, and storing it in a repository, such
as a database. It should be appreciated that such extraction modules and
repository can be distributed in any manner and still be within the scope of the

invention.

In one embodiment of the invention, extraction is accomplished by an
Extraction Module, a piece of plug-in software that can easily be added to, or
removed from, a document server without otherwise modifying the server.,
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Extraction is performed when an appropriate Trigger Event ocours.
Acceptable triggers are listed in the DA descriptor. Possible triggers include,
but are not limited to, document submission, periodic spidering, an
administrator request, or a user request via a servlet. Here, periodic spidering
means fraversing the document repository in order to re-examine each
document therein. A spidering can performed to allow newly-installed
Document Aspect Modules to process documents already in the repository;
this is distinguished from a document submission trigger, in which a newly-
submitted document is processed by Document Aspect Modules that are
already installed.

In one embodiment of the invention, modules conform to a standard API that
allow the modules to request data from the server and to supply data, such as

Document Aspect Instance data, to be stored by the server.

Storage

In one embodiment of the invention, DA data are stored by a host server in a
database on the server. It should be appreciated that herein database can
mean a literal database or can mean the server’'s collection of per-document
data stored in a hierarchy of files on the hard disk. DA instance data are
stored as a blob, i.e. a lump of data whose structure is undefined to the
database, and the blob is associated with a document. Instance data
associated with both a document and a user, such as annotations, are stored
as a blob associated with the user. Here, the blob specifies the affected

document.

A document submission, extraction, and storage process is described with
reference to Figure 3. A document is submitted to the host server 302. Once
the basic submission is complete 304, the document is processed in turn by
each appropriate Document Aspect module (306, 308, and 310). Each
module places its extracted data into the common database (312, 314, 316,
and 318).
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An Exemplary Descriptor XML

In one embodiment of the invention, each Document Aspect is partially
defined by a descriptor, which is an XML document that specifies how and
when the DA’s code module is to be invoked, what format its output data has,
how that data are to be displayed to the user, and how the user can interact
with the data. |t should be appreciated that the specific details described

hereinbelow are by way of example only and are not meant to be limiting.

It should be appreciated that a Document Aspect Descriptor can aiso be
encoded as a suite of key-value pairs, as a Java TreeMap object, or as some
other Java object whose methods can be called to extract the descriptive
data, as well as in other ways. XML is convenient for such task but not the

only implementation.

Sample XML

Following is a sample descriptor document:

<document-aspect

id="lol

name='List of Links'

short-label="LOL’

invocation="submission’

spider='on-request’

filetypes="pdf

version="'1'

type='hier'>
<on-open col="1" action="'open-url' />
<on-open col="2" action="'show-page' />
<on-open col='3" action="open-url' />

</document-aspect>
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Descriptor XML in Detail
This section describes the descriptor XML document in detail.
Overview.

A Document Aspect is described by several values such as its name, label,
filetypes handled, and so on. Such values are encoded as attributes of the
top-level <document-aspect> tag. In addition the semantics of the data
extracted by the Document Aspect, as delivered to the client, are described by
a list of <on-open> tags whose contents specify the actions that the client
should take if the user attempts to open a list item or list item field in the

client's Ul display.
The document-aspect Tag.

The <document-aspect> tag is the top-level tag. Its attributes specify global
attributes of the DA.

The attributes of the <document-aspect> tag are:

e id - the unique identifier for the Document Aspect.

e name — the name of the Document Aspect.

e short-label — an abbreviation of the name, suitable for display on tabs
and small buttons.

e invocation — a specification of when the module should be run for
individual documents. Possible values include “submission” (run on
single documents when they are submitted) and “on-request” (run only
when the server receives a request to do so).

e spider — an optional specification of when the module should be
allowed to spider and process the repository. Possible values include
“on-request” (run only when the server receives a request to do s0),

“on-index” (run only when the server has finished re-indexing a portion
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of the repository, and only spider that portion), and a time-interval
specification TBD to trigger periodic spidering of the entire repository.

o filetypes — a list of the file types that the DA can handle, for example
pdf.

e version — a version stamp which can be incremented should any
serious changes be made to the Document Aspect framework.

e type - the overall format of the data of this Document Aspect. Possible
values include ‘list’, ‘outline’, and ‘rich-text’.

The contents of the <document-aspect> tag are a list of <on-open> tags
specifying default actions to be taken by the client when the user attempts to
open an item or item field in the client’s Ul display. The list of <on-open> tags
is passed to the client along with the instance data when the client requests
instance data for the Document Aspect. It should be appreciated that these
default actions can be overridden by other action specifications embedded
within a data instance’s items; see sections hereinbelow.

The on-open Tag.

The <on-open> tag specifies the default action that a client is to take when the
user, in whatever fashion is appropriate to the client such as double-clicking,
indicates that a list item or a field of a list item is to be opened. Each tag
specifies a column index, indicating a particular field of a potentially multi-field

entry, and an action to be taken when that field of any item is opened.

In the example given above, the first and third columns open a URL in a new
Web browser window; the second column displays a page from the current
document.

The <on-open> tag has the following attributes:

e col - This attribute specifies the index number of a column. Columns

are numbered from left to right starting with column 1. A value of zero
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indicates that the tag applies to any column which does not have an

<on-open> tag of its own.

e action - This aftribute specifies the action to take when an item is
opened. Possible values include open-url, show-page, and open-
document.

As will be seen in hereinbelow for the <item> tag, list items can have
attributes that specify a URL, a page number within the current document, or
a document available from a local or remote document server. These values
are used when an item is opened. If the action is open-url, the item’s URL is
the one that is displayed. If the action is show-page, the item’s page-number
in the current document is the page that is displayed. If the action is show-
document, the document specifed by the item’s document-id is displayed.
And, if the item also specifies a page number, that page of the specified
document is the page initially displayed.

It should be appreciated that these default actions may be overridden by other
action specifications embedded within a data instance’s items; see sections
hereinbelow.

An Exemplary Data XML

This section describes an exemplary data XML document in detail. Similarly
as for Descriptor XML described hereinabove, Document Aspect Data can
also be encoded as a suite of key-value pairs, as a Java TreeMap object, or
as some other Java object whose methods can be called to extract the data,
as well as in other ways. XML is a convenient implementation for this task but
not meant to be limiting. It should also be appreciated that all details
hereinbelow are meant by way of example only and are not meant to be
limiting.

Sample XML
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<document-aspect
id='lol'
name='List of Links'
short-label='LOL'
version="1"

type='list'>

<on-open col="1" action='open-url' />
<on-open col="2' action="show-page' />
<on-open col='3" action='open-url' />
<item page="27' url='http://www.google.com'>
<field value='Google' />
<field value ='27' type='number' />

PCT/US2006/006069

<field value ='A fine way to search the Web' />

</item>

<item page='27' url="http://www.semicolon.com'>

<field value ='Semicolon Software' />
<field value ='27' type='number' />

<field value ="Time-wasters of great potency' />

</item>

<item page='29' url="http://www.adobe.com'>
<field value ='Adobe Systems' />

<field value =29' type='number' />

<field value ="The source for PDF readers' />

</item>

</document-aspect>

Data XML in Detail

This section describes the data XML document in detail.

Overview.

A Document Aspect is described by several values such as its name, label,

the overall structure of the data, e.g. flat list or hierarchy, and so on. Such
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values are encoded as attributes of the top-level <document-aspect> tag.
The data encapsulated by a Document Aspect for a particular document is
represented as a list, flat or hierarchical, of entries. The contents of the
<document-aspect> tag are a series of <on-open> tags describing what
happens if the user opens a list entry or a specified portion of a list entry, and
<item> tags describing the contents of the list.

The document-aspect tag.

The <document-aspect> tag is the top-level tag. Its attributes specify global
attributes of the DA.

The attributes of the <document-aspect> tag are:

¢ id - the unique identifier for the Document Aspect.

e name - the display name of the Document Aspect.

e short-label — an abbreviation of the name, suitable for display on tabs
and small buttons.

e version — a number indicating the format version of the XML-encoded
data.

e type — a specifier indicating whether the encapsulated data has the
form of a flat list or a hierarchical list.

The contents of the <document-aspect> tag are one or more <on-open> tags

and zero or more <item> tags.

The on-open tag.

The <on-open> tag specifies the action that a client is to take when the user,
in whatever fashion is appropriate to the client, such as double-clicking,
indicates that a list item or a field of a list item is to be opened. Each tag
specifies a column index indicating a particular field of a potentially multi-field

entry and an action to be taken when that field of any item is opened.
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In the example given above, the first and third columns open a URL in a new
Web browser window; the second column displays a page from the current

document.
The <on-open> tag has the following attributes:

e col - This attribute specifies the index number of a column. Columns
are numbered from left to right starting with column 1. A value of zero
indicates that the tag applies to any column which does not have an
<on-open> tag of its own.

e action - This attribute specifies the action to take when an item is
opened. Possible values include open-url, show-page, and open-
document.

As can be seen in the section hereinbelow on the <item> tag, list items can
have attributes that specify a URL, a page number within the current
document, or a document available from a local or remote document server.
These values are used when an item is opened. If the action is open-url, the
item’s URL is the one that is displayed. If the action is show-page, the item’s
page-number in the current document is the page that is displayed. If the
action is show-document, the document specified by the item’s document-id is
displayed and if the item also specifies a page number, that page of the
specified document is the page initially displayed.

The item tag.

The <item> tag specifies the contents of a single item in the list. An item can
contain multiple fields, each with its own value, and indexed by column index
starting at 1. Clients may display each item on a single line, and display the
fields left-to-right in column-index order, although this is not required. Fields

are encoded as <field> tags that are children of the <item> tag.
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In addition to its fields, whose values are displayed to the user, an item may
have values which are not displayed but which are used when the user
attempts to open the item or one of its fields. These values are encoded as
attributes of the <item> tag.

The <item> tag has the following attributes:

e page - The page number to be displayed, either in the current
document, if the action is show-page, or the specified document, if the
action is open-document.

e doc-id - The ebrary document-id of the document to be displayed if the
action is open-document.

e url- The URL to be opened in a Web browser if the action is open-url.

An <item> tag may also contain a list of child <item> tags, if it is part of a
hierarchical list.

The field tag.

The <field> tag specifies the display value of one field in a list item. It may
also optionally contain the same attributes as an <item> tag. If any of these
attributes are present, their values apply only to the field and override the

values specified in the parent <item> tag.

The <field> tag has the following attributes:

e value - the value to be displayed for the field.

e type - either text, number, or image; if absent, text is assumed. The
value, number, is a hint to the client to sort this field numerically. If the
value of the type attribute is image, then the value of the value attribute
is treated as a URL to an image to be downloaded and displayed.

e page - The page number to be displayed, either in the current
document, if the action is show-page, or the specified document, if the

action is open-document.
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e doc-id - The ebrary document-id of the document to be displayed if the
action is open-document.

e url- The URL to be opened in a Web browser if the action is open-url.

If the display value of a <field> tag is too large or complex to encode as the
value of an attribute, the value attribute may be omitted and replaced by the
contents of the <field> tag. The attribute form is recommended whenever

possible.

Accordingly, although the invention has been described in detail with
reference to particular preferred embodiments, persons possessing ordinary
skill in the art to which this invention pertains will appreciate that various
modifications and enhancements may be made without departing from the

spirit and scope of the claims that follow.
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CLAIMS

1. A computer implemented method for searching, browsing, presenting,
and interacting with data assembled from document contents and related
external data, comprising the steps of:
for one or more predetermined types, performing the following steps:
extracting from a document one or more objects related to said
predetermined type and, if desired and available, extracting from a related
external data source one or more objects related to said predetermined type;
and
storing said one or more extracted objects from said document
and, if available, said one or more extracted objects from said related external
data source, as an assembled collection in a repository for a subsequent use;
repeating said extracting step and said storing step iteratively
untit no more predetermined types;
when said document is accessed, providing said one or more
assembled collections for post-processing.

2. The method of Claim 1, wherein post-processing is any of or any

combination of searching, browsing, presenting, and interacting.

3. The method of Claim 1, wherein an extracted object comprises either
of or the combination of: a portion of said document’'s contents and relevant
metadata obtained from sources other than the document’s contents.

4, The method of Claim 1, said extracting step further comprising the step
of:

formatting said one or more extracted objects and storing said one or
more formatted extracted objects.

5. The method of Claim 1, wherein a new predetermined type and said
associated extracting and storing steps can be added as a piece of server
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plug-in software, such that a client recognizes and presents said associated

collection without need for client upgrades or plug-ins.

6. The method of Claim 1, wherein said extracting and storing steps are
performed responsive to a trigger event.

7. The method of Claim 8, wherein a trigger event is any of: document
submission, periodic spidering, administrator request, and user request via a
servlet.

8. The method of Claim 1, wherein said repository is a server’s collection
of per-document data stored in a hierarchy of files on a hard disk.

9. The method of Claim 1, wherein said stored collection is a cross-
document collection, formed from a union of collections of multiple

documents.

10. The method of Claim 1, wherein said stored collection of extracted

objects is associated with a user.

11. The method of Claim 1, wherein said extracting step uses heuristic

techniques to identify objects of said predetermined type.

12. The method of Claim 1, wherein said extracting and storing steps are
encapsulated in a self-contained jar.

13. The method of Claim 1, wherein said one or more collections

comprises one or more collections hierarchically.
14. The method of Claim 1, wherein when said document is accessed,

further comprising the step of:

requesting available collections for presenting.
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15. A system for searching, browsing, presenting, and interacting with data
assembled from document contents and related external data, comprising:
for one or more predetermined types, means for performing the
following:
extracting from a document one or more objects related to said
predetermined type and, if desired and available, extracting from a related
external data source one or more objects related to said predetermined type;
and
storing said one or more extracted objects from said document
and, if available, said one or more extracted objects from said related external
data source, as an assembled collection in a repository for a subsequent use;
means for repeating said extracting step and said storing step
iteratively until no more predetermined types;
when said document is accessed, means for providing said one or

more assembled collections for post-processing.

16. The system of Claim 15, wherein post-processing is any of or any
combination of searching, browsing, presenting, and interacting.

17.  The system of Claim 15, wherein an extracted object comprises either
of or the combination of: a portion of said document’s contents and relevant
metadata obtained from sources other than the document’s contents.

18.  The system of Claim 15, said means for extracting further comprising:
means for formatting said one or more extracted objects and means for
storing said one or more formatted extracted objects.

19. The system of Claim 15, wherein a new predetermined type and said
associated extracting and storing steps can be added as a piece of server
plug-in software, such that a client recognizes and presents said associated

collection without need for client upgrades or plug-ins.

20. The system of Claim 15, wherein said extracting and storing steps are
performed responsive to a trigger event.
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21.  The system of Claim 20, wherein a trigger event is any of: document
submission, periodic spidering, administrator request, and user request via a

servlet.

22.  The system of Claim 15, wherein said repository is a server's collection

of per-document data stored in a hierarchy of files on a hard disk.

23. The system of Claim 15, wherein said stored collection is a cross-
document collection, formed from a union of collections of multiple

documents.

24. The system of Claim 15, wherein said stored collection of extracted
objects is associated with a user.

25. The system of Claim 15, wherein said means for extracting uses

heuristic techniques to identify objects of said predetermined type.

26. The system of Claim 15, wherein said means for extracting and storing

are encapsulated in a self-contained jar.

27. The system of Claim 15, wherein said one or more collections

comprises one or more collections hierarchically.
28.  The system of Claim 15, wherein when said document is accessed,

further comprising:

means for requesting available collections for presenting.
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