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(7) ABSTRACT

A browser sessions search tool allows a user to search
through records of previously viewed resource pages, even
across multiple browser sessions. Each visit to a resource
page results in creation of a visit data structure that refer-
ences the resource page content. A rich assortment of data is
recorded for each visited resource page, such as full text and
layout data, time of access and navigation type that lead to
the page. In one embodiment, color aspects of each resource
page are stored to assist in a search, although other recorded
resource page characteristics may additionally or alterna-
tively include without limitation other visual, audio, navi-
gational, or metadata aspects
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RESOURCE BROWSER SESSIONS SEARCH

RELATED APPLICATIONS

[0001] The application is related to U.S. patent application
Ser. No. , entitled “NAVIGATING A RESOURCE
BROWSER  SESSION"[Docket No. MS#192137.1/
40062.186US01], and U.S. patent application Ser. No.

, entitled “HYPERLINK PREVIEW UTILITY AND
METHOD”[Docket No. MS#192135.1/40062.185US01],
both of which are specifically incorporated herein for all that
they disclose and teach.

TECHNICAL FIELD

[0002] The invention relates generally to resource brows-
ers, and more particularly to searching through resources
previously visited by a user.

BACKGROUND OF THE INVENTION

[0003] Using a browser, a user may visit a large number of
web sites in various browser sessions. At each web site, a
user may also visit multiple web pages during an individual
browser session. In some cases, a description and an address
(e.g., the Uniform Resource Locator or URL) for a web page
visited during a browser session may be saved in a sequen-
tial, stack-based “history” list, possibly allowing a user to
return to a previously visited web page by selecting its
description from the history list. A user can open the history
list to select previously viewed resources, which are usually
identified by the title or address of the web page. A user can
also “bookmark” a currently viewed web page in a Favorites
list to facilitate selection of the bookmarked resource from
the Favorites list for a later visit.

[0004] Browsers can also be used to traverse a file system,
and a history list can be used to return to a previously visited
directory or file within the file system. Generally, browsers
may be said to browse resources, whether on the Web, in a
file system, or in some other type of data storage.

[0005] Existing session history lists present disadvantages
that limit their usefulness. By recording only portions of a
single browser session (e.g., because of the nature of the
stack-like recording mechanism), much of a user’s recent
browsing experience is lost both during a given browser
session. In addition, existing history lists do to not retain
history information across multiple browser sessions. Even
if the web page of interest is recorded in a history list, the
user may not remember the name or address of previously
viewed web page and may, therefore, find it difficult to
identify the desired web page in the history list.

[0006] Some browsers also provide global history archive,
which include all the URL’s visited by the user merging the
browsing information from multiple browser sessions. Such
browsers also apply various strategies for saving informa-
tion relating to previously visited web pages for further
reuse. In response to the search over such saved information,
the user typically obtains only a URL or a title of the
resource in the result list. In the Web environment, such
limited results would not typically satisfy a user because the
user is often unaware of the URL of the site that they
previously browsed. In addition, the title of a resource is
frequently uninformative or inaccurate. Furthermore, the
saved information does not include navigation information,

Jan. 1, 2004

which limits the usefulness of such prior approaches. For
example, the user cannot reconstruct the navigations steps
within a browser session from this information.

[0007] Likewise, bookmarking does not fully address a
user’s needs because the web page in question may not have
seemed important when it was previously viewed and,
therefore, the user may not have designated it for inclusion
in the Favorites list at that time. Thus, the web page may be
lost to the user forever, unless the web page address is still
recorded in a history list or the user can remember how to
get back to the desired web page (e.g., by remembering the
URL or remembering how to navigate back to the web

page).

[0008] Unfortunately, users frequently forget previous
navigation patterns, addresses, page titles, or search param-
eters and, instead, remember key words, colors, sounds, or
layout characteristics on a web page. During an exemplary
browser session, a user may not be able to remember the
complicated URL to that e-commerce web page having that
attractive blue tie in the middle of the page, but may be able
to quickly select it from a subset of previously visited web
pages having the color blue in the middle of the page.
However, existing solutions fail to provide functionality to
support this kind of interaction.

SUMMARY OF THE INVENTION

[0009] Embodiments of the present invention solve the
discussed problems by providing a sophisticated search tool
for searching through a more complete set of recently visited
resources within a single browser session or across multiple
browser sessions. The record of previously visited resources
need not be truncated by the stack-like operation of a
standard session history list. Instead, all (or a configurable
portion thereof) recently visited resource pages may be
searched based on navigational details, content, metadata,
resource page color scheme, and other visual and non-visual
aspects of the resource pages.

[0010] The search results may also be visually associated
with previous navigational sequences to provide quick
access to a previous navigational experience. For example,
a user can search for previously visited web pages resulting
from a web search and the navigational sequences associated
with the web search results will be displayed to allow the
user to pick up where he or she left off.

[0011] Each visit to a resource page results in creation of
a visit data structure that references (directly or indirectly)
the resource page content and associated annotation data.
Generally, a visit data structure references data associated
with a previously visited resource page. A rich assortment of
data may be recorded for each visited resource page, such as
full text and layout data. In one embodiment, color aspects
of each web page are stored to assist in a search. Resource
page content may also be displayed in search results, such as
a thumbnail image of the resource page. Furthermore, in
contrast to typical browser session history lists, navigation
branches are not truncated. Therefore, all previously viewed
resource pages can be recorded in archive data storage (i.e.,
to the extent of an available or designated storage limit).
Archived resource page content is indexed and annotated to
be searchable by text, color, and other visual, audio, navi-
gational, or metadata aspects, thereby allowing users to
search the rich record of their browsing experience during
the browsing session.

12
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[0012] In implementations of the present invention,
articles of manufacture are provided as computer program
products. One embodiment of a computer program product
provides a computer program storage medium readable by a
computer system and encoding a computer program that
searches a plurality of previously visited resource pages
accessible via a network coupled to the computer system.
Another embodiment of a computer program product may
be provided in a computer data signal embodied in a carrier
wave by a computing system and encoding the computer
program that searches a plurality of previously visited
resource pages accessible via a network coupled to the
computer system.

[0013] The computer program product encodes a com-
puter program for executing on a computer system a com-
puter process for searching a plurality of previously visited
resource pages accessible via a network coupled to the
computer system. Visit data structures associated with each
of the resource pages are recorded in archive storage. The
visit data structures are annotated with information relating
to at least one searchable characteristic of an associated
resource page. A browser sessions search parameter is
received specifying a targeted search characteristic. The visit
data structures in archive storage are searched to identify at
least one of the plurality of previously visited resource pages
having the searchable characteristic that satisfies the browser
sessions search parameter.

[0014] Inanother implementation of the present invention,
a method of searching a plurality of previously visited
resource pages accessible via a network coupled to the
computer system is provided. Visit data structures associated
with each of the resource pages are recorded in archive
storage. The visit data structures are annotated with infor-
mation relating to at least one searchable characteristic of an
associated resource page. A browser sessions search param-
eter is received specifying a targeted search characteristic.
The visit data structures in archive storage are searched to
identify at least one of the plurality of previously visited
resource pages having the searchable characteristic that
satisfies the browser sessions search parameter.

[0015] In yet another embodiment of the present inven-
tion, a browser sessions search tool for searching a plurality
of previously visited resource pages accessible via a network
coupled to the computer system is provided. An archival
storage stores visit data structures recorded in association
with each of the resource pages. One or more annotations
associated with one or more of the visit data structures
specify at least one searchable characteristic of an associated
resource page. A browser sessions search query interface
receives a browser sessions search parameter specifying a
targeted search characteristic. A browser sessions search
result search identifies at least one of the plurality of
previously visited resource pages having the searchable
characteristic that satisfies the browser sessions search
parameter.

[0016] These and various other features as well as other
advantages, which characterize the present invention, will be
apparent from a reading of the following detailed description
and a review of the associated drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0017] FIG. 1 depicts an exemplary user interface for a
browser sessions search tool in an embodiment of the
present invention.

[0018] FIG. 2 also depicts an exemplary user interface for
a browser sessions search tool in an embodiment of the
present invention.

[0019] FIG. 3 depicts an exemplary user interface for a
browser sessions search tool in an embodiment of the
present invention.

[0020] FIG. 4 depicts an architectural diagram of a
browser session navigation tool in an embodiment of the
present invention.

[0021] FIG. 5 illustrates functionality of a navigation
manager in an embodiment of the present invention.

[0022] FIG. 6 illustrates functionality of a resource page
manager in an embodiment of the present invention.

[0023] FIG. 7 illustrates a resource data view of a visit in
an embodiment of the present invention.

[0024] FIG. 8 illustrates two exemplary requests for a
resource page in an embodiment of the present invention.

[0025] FIG. 9 illustrates processes and services of a
browser session navigation tool in an embodiment of the
present invention.

[0026] FIG. 10 illustrates an exemplary system useful for
implementing an embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0027] A browser sessions search tool allows a user to
search through records of previously viewed resource pages,
even across multiple browser sessions. Each visit to a
resource page results in creation of a visit data structure that
references the resource page content. A rich assortment of
data is recorded for each visited resource page, such as full
text and layout data. In one embodiment, color aspects of
each resource page are stored to assist in a search, although
other recorded resource page characteristics may addition-
ally or alternatively include without limitation other visual,
audio, navigational, or metadata aspects

[0028] Resource page content may also be displayed in
search results, such as in a thumbnail image of the resource
page. Furthermore, in contrast to typical browser history
lists, navigation branches are not truncated. Therefore, all
previously viewed resource pages are recorded in archive
data storage (i.e., to the extent of an available or designated
storage limit). Archived resource page content are indexed
and annotated to be searchable by text, color, and other
visual, audio, navigational, or metadata aspects, thereby
allowing users to search the rich record of their browsing
experience during the browsing session.

[0029] FIG. 1 depicts an exemplary user interface for a
browser sessions search tool in an embodiment of the
present invention. A search period region 100 configures the
time period over which previously visited web pages should
be searched. A text box 102 provides a simple way of
specifying common time periods, such as “today”, “last
week”, “this month”, etc. If more detailed and/or more

13
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complicated time periods are desired, the user can press a
button 101 next to the text box 102, which opens a dialog
box through which arbitrary dates/times may be input for
either end of the desired time period. In alternative embodi-
ments, the time period can be configured for distinct periods
prior to the present date, for multiple periods, or with a finer
granularity (e.g., down to the minute or hour).

[0030] An Options region 104 (i.c., a browser sessions
search query interface) configures the search parameters. A
check box 106 allows a user to specify a text search
parameter for the search to locate in previously visited web
pages. The text search parameter is specified in text box 108
and may include a natural language query or a Boolean type
query with known logical operators, including AND, OR,
quotes, wild cards, etc. A drop down box 110 allows a user
to limit the portion of each web page to be searched. In the
illustrated search, the “web page content” is specified.
Therefore, a user can search the complete text body of the
web page (e.g., the HTML of the document). However, other
portions of the web page may also be searched, including
link anchors, headings, captions, query terms associated
with a search result page, etc., and whatever logical units
(e.g., introductions, abstracts, reference lists, etc.) the
resources pages may contain.

[0031] A check box 112 allows a user to specify a color for
the search to locate in previously visited web pages. See also
the discussion of FIG. 3. A user may not remember specific
text from the sought-after web page, but may have a vague
recollection of a color displayed on the web page or some
other visual aspect of the web page. For example, a user may
remember the background color of the web page or a
particular color in an image or font. A search for a visual
aspect of a sought-after web page allows a user to search
based on an alternative search parameter, which may be
applied in combination with or in place of the text search
parameter. Other visual aspects may include without limi-
tations frames, border colors, buttons and other controls and
their colors, sizes, styles, etc.

[0032] In another embodiment, other visual aspects may
additionally or alternatively be specified as search param-
eters. For example, a user may specify one or more locations
or regions on the web page at which he or she remembers
seeing the text, color, or other visual aspect. The location or
regions may be specified by coordinates, coordinate ranges,
frame identifiers, or other spatial parameters. In one embodi-
ment, regions are specified by quadrants of the web page
(e.g., Northeast, Northwest, Southeast, Southwest), although
other regional specifications are contemplated within the
scope of the present invention. In yet another embodiment,
a user may additionally or alternatively specify an audio
aspect as a search parameter. For example, a user may search
for the previously visited web page having the combination
of a blue animation and sound effects.

[0033] In yet another embodiment, non-visible and non-
audio aspects of previously visited resource pages can be
searched. Exemplary aspects include without limitation web
search parameters associated with one or more web pages,
the time of access, the resource page navigated from, the
resource page navigated to, image labels, metadata, adver-
tisements included within a resource page, forms, hyper-
links, web page titles, resource pages marked as favorites,
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and web pages pointed to by links previewed using the
Hyperlink Preview Utility but not actually viewed in the
main browser window.

[0034] The search button 114 initiates the search based on
the currently set parameters. The search results region 115
(i.e., a browser sessions search results interface) displays the
results 122 of the last search. In one embodiment, each
search result includes a thumbnail image of the previously
viewed web page, not a newly retrieved version of the web
page. The search results region 115 also displays the title and
address of the web pages resulting from the search. If more
results are found than fit in the search results region 115,
PREVIOUS button 118 and NEXT button 120 allow a user
to traverse through multiple pages of search results. The
currently selected result 124 (“the current result”), as indi-
cated by the dark (red) border around the thumbnail image,
is also displayed at a larger size in the “Contents” window
126. The visits region 128 displays the number of times the
web page has been visited during the search period, along
with date and time of each visit and a thumbnail image of
each previously visited web page.

[0035] FIG. 2 also depicts an exemplary user interface for
a browser sessions search tool in an embodiment of the
present invention. The “Navigation” window 200 illustrates
the navigation sequences associated with the web pages
shown in the visits region 202. As illustrated, the currently
selected search result 206 is shown in the navigation
sequence 204. This feature allows a user to retrieve a desired
previously executed navigation sequence from archive
based on a target search characteristic on only one of the
resource pages in the sequence.

[0036] FIG. 3 depicts an exemplary user interface for a
browser sessions search tool in an embodiment of the
present invention. As discussed previously, a checkbox box
300 allows the user to select a search based, at least in part,
on a color, which may be selected from the colors 302. The
color 304 is shown as selected for the current search. Search
results 306 include previously visited web pages containing
the color 304.

[0037] Inone embodiment, a browser sessions search tool
uses the color index of the previously visited web pages to
find those that match the specified color 304. The web pages
that contain the specified color are displayed in the search
results region 306 in order, from the web page 308, the best
match (e.g. the page with the greatest number of matching
pixels) for the color search at the top of the search results
region 306 to the web page 310, the lowest scoring page (e.g.
the page with the lowest number of matching pixels) at the
bottom of the search results region 306. The results of the
color analysis can also be saved as an annotation of the visit
data structure. In another embodiment, the color query
specification and matching can be limited to specific loca-
tions or regions of each web page, such as the side bars,
header, footer, etc. In one embodiment, the color analysis for
each web page may be computed based on the color char-
acteristics of the thumbnail image instead of the archived
web page content. Alternatively, the color specification of
the page may involve parsing the HTML code for color
specifications of the page elements (e.g., backgrounds, fonts,
tables, lines, etc.) and embedded images.

[0038] In yet another embodiment, a user may search
previously visited web pages based on previous search
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queries, such as those search queries entered into a web
search engine. For example, each archived web page asso-
ciated with a web search may be annotated with the search
parameters used in the search. Therefore, if a user performs
two web searches (e.g., one based on “Monty Python” and
the other based on “Monty Hall”) and navigates through
some of the results of each search, the user can at a later time
perform a browser sessions search based on “Python” to
display those web pages navigated from the results of the
“Monty Python” web search. Moreover, the “depth of navi-
gation” associated with such annotation may be configured
by the user, such that a single web page or even a web trail
(i.e., no longer than a specified depth) resulting from a given
web search can be returned by the browser sessions search.

[0039] A user may also select a topic or specify a label in
association with a displayed resource page. A topic identifier
or label is then stored as an annotation with association with
the data structure representing the visit (i.e., the visit data
structure). In this manner, such annotations can also be
searched by the browsers sessions search tool. For example,
after performing a web search, a user can then rank the
various search results as he or she reviews the web pages
identified by the search results (e.g., from 1 to 10, with 10
being the most interesting). Thereafter, the user can search
the user-specified labels (i.e., the rankings) of the previously
viewed resource pages to consolidate the most relevant web

pages.

[0040] For that purpose, a topic or label can be associated
with a particular page (or, alternatively, a certain visit to a
particular page), which is then stored as an attribute in a page
data structure or a visit data structure. Several pages, visits,
and/or sequences of visits can share the same label, and
therefore constitute a “set” of pages or visits. For example,
to “save” a page or set of pages, a user can label all desired
pages using the same token. The label can then be used as
a selector on which a user can search in the browser session
search tool. That is, the search tool can search for the label
in the annotations of the archived resource pages and visit
data structures. The result list for this search is displayed to
the user, who can browse through the list of resource pages.

[0041] Tt should be understood that the underlying data
(e.g., annotations, content, etc.) collected or accessible by a
browser sessions search utility also supports searches for
groups of visits. For example, a user may search for all Web
trails or browser session that contain resource pages having
blue pixels. The individual visit data structures of a Web trail
may be related and reconstructed through a trail identifier.
Likewise, the individual visit data structures of a browser
session may be related and reconstructed through a session
identifier. As long as one resource page (or a configurable
number of resource pages) within the trail or session satisfies
the search criteria, the trail or session may be returned as a
search result. As an alternative embodiment, trail or session
level annotations may be recorded in the archive and shared
among multiple visit data structures (e.g., by virtue of a
reference from each visit data structure).

[0042] FIG. 4 depicts an architectural diagram of a
browser sessions search tool in an embodiment of the
present invention. A browser 400 (e.g., a web browser)
displays resource pages 402 (e.g., web pages, files, directo-
ries, computers, etc.) in a main browser window. Browser
and user interface events from active browser windows are
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communicated from the browser 400 to underlying services
404 to effect browser sessions search functionality.

[0043] One such service is a navigation manager 406,
which creates and stores the rich record of a user’s naviga-
tion during a browser session. In one embodiment, the
navigation record includes information regarding navigation
events and objects, including the type and time stamp of a
navigation event, local and remote references to objects
(e.g., URLs and local paths to of resource pages), and any
metadata associated with the navigation (e.g., search que-
ries, user annotations, device or environment specific param-
eters, etc.). The navigation record is stored, in part, for use
in displaying various views (such as a trail or a map) of the
navigation during a browser session.

[0044] Another such service is a resource page manager
408, which performs loading and analyses of the resource
pages accessed through the browser 400. The types of
analysis can include without limitation page layout analysis,
text content processing, thumbnail image creation, and color
scheme analysis. The resource page manager 408 also
manages storage of archive data so that other modules 416
can access, further analyze, and present the analysis to the
user in various forms. For example, a resource page navi-
gator module 410 accesses the archive data to present the
browser session navigation bar and/or map views to the user.
The resource browser session navigation functionality is
described in further detail in U.S. patent application Ser. No.

, entitled “NAVIGATING A RESOURCE
BROWSER  SESSION"[Docket No. MS#192137.1/
40062.186US01].

[0045] Another module may perform a thumbnail color
analysis in a browser sessions search module 414 to allow a
user to search a page with a specific color characteristic
and/or another visual aspect. As the resource browser gen-
erates visit data structures for each visit to a resource page,
each visit data structure may be annotated with the results of
text analysis, color scheme analysis, layout analysis, natural
language analysis, navigation analysis, metadata analysis,
page elements analysis, and other types of resource page
analysis. For example, as a result of one or more of these
analyses, a user may use the browser sessions search module
414 to search for all previously visited resource pages
navigated from a designated resource page containing a
designated shade of the color red. See the discussion of FIG.
3 for more details of this kind of search.

[0046] Yet another module may include a hyperlink pre-
view module 412 to allow a user to preview a web page
associated with a hyperlink in a miniature preview window.
Such functionality is described in further detail in U.S.
patent application Ser. No. , entitled “HYPERLINK
PREVIEW UTILITY AND METHOD”[Docket No.
MS#192135.1/40062.185US01].

[0047] FIG. 5 illustrates functionality of a navigation
manager in an embodiment of the present invention. A
navigation event 500 is detected by the navigation manager
502 (e.g., receiving a navigation event in an event handler).
In one embodiment, the navigation event 500 may include
without limitation:

[0048] (1) a resource page access event caused by
providing a URL for a resource (e.g., in an address
bar);
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[0049] (2) a resource page access event caused by
selection of a hyperlink within the browser;

[0050] (3) a resource page access event caused by
execution of a search query (e.g., via a search engine
web page) or a request to access an on-line service
(e.g., logging into a service site, etc.);

[0051] (4) a resource page access event caused by
selection or execution of a hyperlink from another
application (e.g., from an e-mail message or other
document type);

[0052] (5) a resource page access event caused by
selection of the Back/Forward navigation features in
a browser; or

[0053] (6) a resource page access event caused by
selection of a resource identifier from a list of
recently accessed resources (e.g., via a standard
history list or Favorites list).

[0054] However, in one embodiment of the present inven-
tion, live navigation events result in addition of one or more
new visit nodes in a trail or map, whereas non-live naviga-
tion events do not. For example, navigation events that result
in an access to a live resource page, such as an execution of
a link on a page, cause an addition of a new visit node to a
trail or map. Similarly, an explicit HTTP (Hypertext Transfer
Protocol) request for retrieving a live web page results in
creating a whole new trail, including the requested page
thumbnail as the first node. In contrast, using the back/
forward features of a browser to traverse through previously
visited nodes results in access to an archived (non-live)
resource page and, therefore, does not result in an addition
to a trail or map. In another embodiment, when a back/
forward feature is used to traverse to a previously visited
node and the user executes a live navigation from the
previously visited node to a new node, both a duplicate of
the previously visited node and the new visit node are added
to the trail, but only the new node is added to the map, on
a new branch. Furthermore, if the user accesses an archive
page in one of the previous trails and navigates away by
executing a link on the archived page, a new trail is started
by creating the reference (a thumbnail image) of the revis-
ited page and the newly accessed page. In yet another
embodiment, all navigation events result in additions to the
trail, even those caused by archive retrievals.

[0055] When an event is triggered or accompanied by a
web search query or a user selected topic, that event is
analyzed by an event analyzer 504 and the corresponding
resource page (e.g., the search result page and/or the search
engine page) is annotated by the query or the topic to
facilitate revisiting of the search result page or the resource
page associated with the topic. For example, a page may be
annotated (see event annotations 506) with one or more
relevant event types 508, including without limitation:
hyperlink selection, open in new window, form submission
(which includes a query), back/forward, selection from
favorites, selection from history, selection from address bar
list, browsing to a URL typed into the address bar, pop-up
windows, and auto-refresh. Furthermore, a page may also be
annotated with resource page identifier(s) 510 (e.g., a URL,
a user-selected topic or a user specified label) or web search
query terms 512 corresponding to either the page or the
event. It should be understood that FIG. 5 merely shows
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exemplary resource annotations and that other annotations
are contemplated within the scope of the present invention.

[0056] FIG. 6 illustrates functionality of a resource page
manager with respect to the accessed resource page content
in an embodiment of the present invention. When a resource
page 600 (depicted as a web page having three component
web documents separated by frames) is received by the
browser, the resource page includes at least one resource
page identifier and a time stamp. In the exemplary resource
600, the three component documents are identified by indi-
vidual URLs. A resource page manager 602 processes
resource pages that are loaded by the browser, using one or
more internal modules to accomplish such processing.

[0057] Aresource page loader module 604 captures a view
of the resource page 600, storing the resource page content,
including multiple documents of multi-frame page layouts,
into the resource page content portion 622 of the data storage
620. See the exemplary visit and page data structures of
FIG. 9 for more detail.

[0058] A layout analyzer module 606 analyzes and stores
various logical components of the resource page (e.g. com-
ponent images and links associated with banner advertise-
ments). The layout analyzer module 606 identifies charac-
teristics of the document and object within the document
that would be exposed to a user (such as elements that the
user can search or view independently). The layout analyzer
module 606 analyzes the layout of the viewed resource page
and the geometric characteristics of the rendered display of
the resource page. For some web pages, for example, the
layout analyzer module 606 analyzes the HTML document
object model (DOM). The analysis determines the logical
structure of the resource page, including the identification of
elements that the user may wish to search on or browse
through, such as titles, menus, advertisements, images,
hyperlink anchor text, etc.

[0059] A text extractor module 608 extracts the text from
the resource page 600 using known lexographical and pars-
ing techniques. A natural language processing (NLP) ana-
lyzer module 610 examines the extracted text and may
include one or more linguistics tools, ranging without limi-
tation from a simple stemming tool to a deep syntactic and
semantic analysis tool, depending on the performance
requirements (i.e., speed and accuracy). For example, for
simple highlighting of text in a document, segmenting text
into sentences and words may be sufficient. In contrast, for
summarizing a document, a complete syntactic and semantic
analysis may be applied. Text analysis results may be
persisted in the resource page content portion 622 of data
storage 620, such as metadata in XML (eXtensible Markup
Language), a new web publishing format, or even a more
general publishing format.

[0060] The extracted text is indexed by a text indexing
module 612, which stores information about the resource
page that will be used for retrieving the document. In one
embodiment, indexing for standard information retrieval
(IR) is employed, although in another embodiment, addi-
tional features are implemented. For example, indexing is
performed to take into account the structure and logical units
of the document content, such as indexing on the anchor text
of the hyperlinks, URLs, image captions, headings, etc. The
text indices are stored in the document text index portion
630 of the data indices storage 628 to facilitate text search-
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ing and resource page retrieval. Generally, the type of index
is determined by the type of resource in use. For example,
if a resource is a structured set of equipment, an appropriate
index may consist of a simple list of resource identifiers and
equipment names or similar user-recognizable labels.

[0061] A thumbnail generator module 614 creates a
thumbnail image from the resource page 600 and stores the
thumbnail image in the thumbnail images portion 624 of the
data storage 620. The thumbnail generator module 614
captures the image rendered by the browser. Thumbnail
images may be created by capturing a snapshot image from
the browser contents, which is then scaled down to an
appropriate thumbnail size by computing for every thumb-
nail pixel an average color for the corresponding region of
the original browser snapshot image.

[0062] A color scheme analyzer module 616 analyzes the
thumbnail and/or color scheme of the resource page 600.
Color schemes of the resource page 600 can be captured by
analysis of the resource page representation. For example, if
the resource page 600 is a web page, the color scheme can
be captured by analysis of the HTML document that defines
the web page, such as by identifying HITML color param-
eters associated with the font, page background, table back-
ground, etc., by counting the number of pixels of each color
in a given region of the web page, or by other methods.

[0063] A thumbnail/resource page color indexing module
618 indexes the analyzed thumbnail and/or color schemes
and stored the indices in the thumbnail image index portion
632 and the other content indices portion 634 of the data
indices storage 628 to facilitate searching. Other The color
information extracted by the color scheme analyzer module
616 is stored in a searchable index, where a search may be
conducted by “query by example” or filtering of the result
based on the position of the search color on the resource
page. For example, if the user remembers that a dark green
banner advertisement was located at the top of a previously
viewed web page, the user may search for the dark green
color at the top of a web page, based on appropriate search
criteria input.

[0064] Other indices that may be relevant are stored in the
other content indices portion 634 and may include the time
when the trail or browser session began, the time when the
trail or browser session ended, the number of pages included
in the trail or browser session, the set of distinct URLSs in the
trail or browser session, queries submitted during the trail or
browser session, etc. Accordingly, by associating a query
with an entire trail or browser session, a user could find all
trails or browser sessions with searches on “mobile phones”,
for example.

[0065] FIG. 7 illustrates an exemplary resource data view
of a visit in an embodiment of the present invention. A visit
data structure 700 represents a visit node in a trail or a map.
For each navigation event that results in a visit node, a visit
data structure 700 is created and added to the trail or map.
A time stamp value 702 specifies the time the navigation
event was detected. The “nav type” value 704 specifies the
type of navigation event (e.g., back, forward, hyperlink,
URL entry, etc.). Note: “Nav types” are described as “event
types” with regard to the discussion of FIG. 5. On the basis
of these Nav types, navigation sequences associated with a
given visit data structure may be dynamically reconstructed.
A “ref to page” value 706 specifies a reference (e.g., pointer)
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to a page data structure (such as page data structure 708) that
defines the resource page visited.

[0066] Inone embodiment, a unique visit identifier 707 is
also stored in the visit data structure 700. A unique visit
identifier incorporates a signature that uniquely identifies the
contents of the accessed resource page and is relevant in
cases when the resource changes with time and the storage
of the newly retrieved, if only slightly changed, resource
page content is required. The signature is used to verify
whether the whole accessed page or any component thereof
has previously been retrieved and stored in the archive for
reuse. A unique signature is generated for each archived
resource page, or for individual constituent parts of each
resource page. Comparison of content signatures enables
optimization of the storage space and archive management
(e.g., by eliminating pages or constituent parts thereof that
were previously accessed and archived but do not signifi-
cantly differ from the resource page target of the current
navigation request). Exemplary signatures may include
without limitation time stamps, hash keys, encryption keys,
or serialized forms of such resources and constituent parts.

[0067] In the page data structure 708, a base page URL
value 710 specifies the location of the resource page (note
that the URL value may, for example, also specity a path-
name in a local file system). The base page URL value 710
identifies the resource page location. A “ref to thumbnail”
value 712 references a thumbnail image 716, which is
displayed in the visit node of a trail of the browser session
navigation bar or a tree of the browser session navigation
map. In one embodiment, the reference to the thumbnail
image 716 is a local pathname into the thumbnail content
portion of the archive data storage. References to such
resource pages, resource page locations, and thumbnail
images allow the tool to reuse duplicative data storage. For
example, repeated visits to the same web site can result in
the reuse of the archived web page content, URL, and
thumbnail image, merely by referencing the existing archive
storage for these elements.

[0068] 1If there are multiple resource documents in the base
resource page (e.g., in a multi-frame web page), the com-
ponent URL values 714 are listed in the page data structure
708. The component URL values 714 specify the location(s)
of the component resource document(s) of the resource
page. The page data structure also includes one or more
references 716 to the base resource document storage 718
and component resource document stores 720 and 722. It
should be understood that document content stores 720 and
722 are shown using dashed lines to indicate that, in some
configurations, only a single document content storage is
referenced. In one embodiment, the references to the docu-
ment content stores 716, 720, and 722 are local pathnames
into the resource page content portion of the archive data
storage.

[0069] Each visit data structure is navigationally related
with other visit data structures, as indicated by the “nav
type” value 704. The visit data structures are stored in a set
of visit data structures for a browser session, such as in a
linked list. In addition, a new visit data structure is added to
the set of visit data structures upon each navigational event,
although for non-live retrievals, a new page data structure
need not be created. Instead, a new visit data structure is
created and added to the list of visits in the browser session,
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and the new visit data structure merely references the
previously retrieved page data structure. Furthermore, cre-
ation of a new visit data structure does not require creation
of a new visit node in either the browser session navigation
bar or the browser session navigation map.

[0070] Moreover, it is also common for one document in
a multi-frame page to change without other documents in the
same page changing. For example, by selecting a bookmark
in a table of contents of one frame, the document in the other
frame may change to display the selected chapter. In such
circumstances, a new visit data structure and a new page
data structure are created, but the unchanged component
document content stores (e.g., the table of contents docu-
ment) are merely referenced by the new page data structure
without duplicating the document content storage. The
changed component document content, however, is created
by the resource page manager, stored in the resource page
content portion of archive data storage, and referenced from
the new page data structure.

[0071] Each visit node may be annotated in a variety of
ways. For example, annotations may be stored in or refer-
enced from fields of the visit data structure (fields not
shown). However, page content and annotations associated
with a given visit may be shared with other visits. Therefore,
annotations may also be stored in or referenced from the
page data structure.

[0072] Annotations can be created and stored on many
different levels, including without limitation at a visit level,
with any constituent part of the resource content associated
with the visit, at a page level (i.e., the Web location referred
to by the URL), with a sequence of pages (e.g., a trail or
other derived sequence or set of pages), and at a session level
(e.g., in association with an identified browser session).
Visual representations (e.g., thumbnails) and content analy-
sis results relating to a resource are represented as annota-
tions on the visit level, although other levels are also
contemplated within the scope of the present invention.
Such annotations may be stored in the visit data structure or
directly in the data structures associated with services that
use these annotations (e.g., into a searchable index of the
various search services). With such storage, in one embodi-
ment of the present invention, the logical connection with
the visit is maintained via URL and the time stamp, although
other logical connections may be employed within the scope
of the present invention.

[0073] FIG. 8 illustrates two exemplary requests for a
resource page in an embodiment of the present invention. A
page request 800 is a navigation event requesting a resource
page. In a first example, the request 800 results in a live
retrieval of the resource page. Accordingly, a visit data
structure 802 for a live retrieval visit is created and popu-
lated having a time stamp for the event, a nav type value and
a reference to a page data structure 810.

[0074] In the one implementation, the navigation infor-
mation is captured and managed by the navigation manager
and stored separately from the visit information. The logical
correspondence to the visit data in maintained via URL and
time stamp. An alternative embodiment stores navigation
information within the visit data structures. Furthermore,
navigation sequences, such as trails, are derived by analyz-
ing the navigation record and may be created on demand.
Alternatively, a navigation sequence may be stored for
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efficient presentation to the user, such as in associations or
sequences of visit data structures or references to visit data
structures.

[0075] In addition, stored navigation sequences may be
annotated by the user, so as to label or bookmark the
sequence for later recall. For example, a stored navigation
sequence may be labeled “My Financial Page Review” and
be stored or bookmarked. Thereafter, the user can recall the
sequence to examine the archived information in greater
detail. Alternatively, the user can annotate the sequence such
that the order and pages of the sequence is preserved, but the
content of each page is updated with a live retrieval. Stored
navigation sequences can be edited (i.e., deletion of a visit)
and re-saved under a different sequence identifier or label.
Saved sequences may also be emailed (e.g., by attachment)
to other users.

[0076] As a live retrieval, the resource page is retrieved
from its resource location based on the base URL (e.g.,
URLO0), which was specified in the page request 800 (e.g., by
a hypertext link selection, by an HTTP request submission
that generates a result page URL, etc.). In an alternative
embodiment, the resource page manager may determine that
the requested live resource page is unchanged from a
previous visit, although this functionality is configurable.
Page signatures may be used to determine if the resource
page has changed. If the resource page manager determines
that the base resource document is unchanged from a
previous visit, the reference to the base resource document
in the page data structure 810 merely points to the previous
instance of the resource page document in the archive data
storage. Otherwise, the newly retrieved base resource page
document is recorded in the archive and referenced by the
page data structure 810 in the archive, which is in turn
referenced by the visit data structure 802. In one embodi-
ment, the page data structure 810 references the base
resource page document using document identifiers (e.g.,
DocID0), which may take various forms, including without
limitation file system path names or Globally Unique Iden-
tifiers (GUIDs). If the base URL specifies only the document
in the requested resource page, then no component resource
documents need to be processed or stored in the page data
structure 810.

[0077] 1If the base URL specifies a resource document
having component resource documents, then the page loader
also retrieves the component resource documents based on
the component URLs (e.g., URL1-URL3) specified in the
resource document of the base URL. Again, the resource
page manager may determine that the live component
resource documents are unchanged from a previous visit,
although this functionality may be configurable. If the
resource page manager determines that one or more of the
component resource documents are unchanged from a pre-
vious visit, references to the component resource documents
merely point to the previous instance of the component
resource documents in the archive data storage.

[0078] The resource page manager generates a thumbnail
image of the resource page (including the base resource
document and any component resource documents), stores
the thumbnail image in the thumbnail images portion of the
archive data storage, and inserts the reference to the thumb-
nail image into the page data structure 810.

[0079] In contrast, if the request 800 results in retrieval of
a resource page from the archive, there may be no need for
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a live retrieval of any resource. For example, a user may use
the Back feature to return to a previously viewed resource
page in a navigation sequence. Accordingly, a visit data
structure 804 for an archived retrieval visit is created and
populated as a near duplicate of the previously created visit
having its own time stamp for the new visit event, its own
Nav type value (e.g., “BACK”), and a duplicated reference
to a page data structure 812. As an archived retrieval, the
resource page documents are merely referenced in the
archive. In one embodiment, the page data structure 812
references a base archived resource document using a base
document identifier (e.g., DocIDO0). Likewise, any compo-
nent resource documents are also referenced from the page
data structure. The thumbnail image of the resource page
(including the base resource document and any component
resource documents) are also referenced from the page data
structure 812.

[0080] FIG. 9 illustrates processes and services of a
browser session navigation tool in an embodiment of the
present invention. A browser module 900 receives user input
or network communications that result in a navigation event.
An event monitor 902 in the navigation manager detects the
navigation event. If the browser is invisible, the resource
page associated with the navigation event is downloaded by
the resource page downloader 904 before page analysis by
the resource page analyzer 906. Otherwise, if the browser is
visible, page analysis is performed without downloading by
the resource page downloader 904. Note: in one embodi-
ment, an “invisible” browser is used in the implementation
of thumbnail creation, although in other embodiments the
use of “invisible” browsers may not be required.

[0081] The resource page analyzer 906 in the resource
page manager captures the resource page content and creates
a thumbnail image for use in a navigation bar or map. In
addition, the resource page analyzer 906 is also capable of
performing layout and logical structure analysis, which can
be used in history searches.

[0082] The event monitor 902 and the resource page
analyzer 906 store the resource page content, various
resource identifier, the thumbnail image, various indices,
analysis results, and navigation event information in the
archived data storage 908. The resource identifiers, resource
page content and thumbnail images are stored in the
resource page content portion 910 of the archived data
storage 908. The indices and other analysis results are stored
in the resource page analysis results portion 912 of the
archived data storage 908. The navigation event is stored in
the navigation information portion 914 of the archived data
storage 908.

[0083] Several services 916 can access the archived data
storage 908 to service features 928, such as a resource page
navigation module 930, a hyperlink preview module 932,
and a browser sessions search module 934. Each feature 928
uses the one or more services 916 to obtain browser session
navigation information. A text search engine service 920
processes text search queries from the resource page navi-
gator module 930 and the browser sessions search module
934. Likewise, an image search engine service 922 pro-
cesses color and visual aspect search queries from the
resource page navigator module 930 and the browser ses-
sions search module 934. A trail generator 924 processes and
provides data for display of visit trails. A map generator 926
processes and provides data for display of visit trees.
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[0084] The exemplary hardware and operating environ-
ment of FIG. 10 for implementing the invention includes a
general purpose computing device in the form of a computer
20, including a processing unit 21, a system memory 22, and
a system bus 23 that operatively couples various system
components include the system memory to the processing
unit 21. There may be only one or there may be more than
one processing unit 21, such that the processor of computer
20 comprises a single central-processing unit (CPU), or a
plurality of processing units, commonly referred to as a
parallel processing environment. The computer 20 may be a
conventional computer, a distributed computer, or any other
type of computer; the invention is not so limited.

[0085] The system bus 23 may be any of several types of
bus structures including a memory bus or memory control-
ler, a peripheral bus, and a local bus using any of a variety
of bus architectures. The system memory may also be
referred to as simply the memory, and includes read only
memory (ROM) 24 and random access memory (RAM) 25.
A basic input/output system (BIOS) 26, containing the basic
routines that help to transfer information between elements
within the computer 20, such as during start-up, is stored in
ROM 24. The computer 20 further includes a hard disk drive
27 for reading from and writing to a hard disk, not shown,
a magnetic disk drive 28 for reading from or writing to a
removable magnetic disk 29, and an optical disk drive 30 for
reading from or writing to a removable optical disk 31 such
as a CD ROM or other optical media.

[0086] The hard disk drive 27, magnetic disk drive 28, and
optical disk drive 30 are connected to the system bus 23 by
a hard disk drive interface 32, a magnetic disk drive inter-
face 33, and an optical disk drive interface 34, respectively.
The drives and their associated computer-readable media
provide nonvolatile storage of computer-readable instruc-
tions, data structures, program modules and other data for
the computer 20. It should be appreciated by those skilled in
the art that any type of computer-readable media which can
store data that is accessible by a computer, such as magnetic
cassettes, flash memory cards, digital video disks, Bernoulli
cartridges, random access memories (RAMs), read only
memories (ROMs), and the like, may be used in the exem-
plary operating environment.

[0087] A number of program modules may be stored on
the hard disk, magnetic disk 29, optical disk 31, ROM 24, or
RAM 25, including an operating system 35, one or more
application programs 36, other program modules 37, and
program data 38. A user may enter commands and informa-
tion into the personal computer 20 through input devices
such as a keyboard 40 and pointing device 42. Other input
devices (not shown) may include a microphone, joystick,
game pad, satellite dish, scanner, or the like. These and other
input devices are often connected to the processing unit 21
through a serial port interface 46 that is coupled to the
system bus, but may be connected by other interfaces, such
as a parallel port, game port, or a universal serial bus (USB).
A monitor 47 or other type of display device is also
connected to the system bus 23 via an interface, such as a
video adapter 48. In addition to the monitor, computers
typically include other peripheral output devices (not
shown), such as speakers and printers.

[0088] The computer 20 may operate in a networked
environment using logical connections to one or more
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remote computers, such as remote computer 49. These
logical connections are achieved by a communication device
coupled to or a part of the computer 20; the invention is not
limited to a particular type of communications device. The
remote computer 49 may be another computer, a server, a
router, a network PC, a client, a peer device or other
common network node, and typically includes many or all of
the elements described above relative to the computer 20,
although only a memory storage device 50 has been illus-
trated in FIG. 10. The logical connections depicted in FIG.
10 include a local-area network (LAN) 51 and a wide-area
network (WAN) 52. Such networking environments are
commonplace in office networks, enterprise-wide computer
networks, intranets and the Internal, which are all types of
networks.

[0089] When used in a LAN-networking environment, the
computer 20 is connected to the local network 51 through a
network interface or adapter 53, which is one type of
communications device. When used in a WAN-networking
environment, the computer 20 typically includes a modem
54, a type of communications device, or any other type of
communications device for establishing communications
over the wide area network 52, such as the Internal. The
modem 54, which may be internal or external, is connected
to the system bus 23 via the serial port interface 46. In a
networked environment, program modules depicted relative
to the personal computer 20, or portions thereof, may be
stored in the remote memory storage device. It is appreciated
that the network connections shown are exemplary and other
means of and communications devices for establishing a
communications link between the computers may be used.

[0090] In an embodiment of the present invention, a
browser session navigation tool of the present invention,
including the resource page manager, the navigation man-
ager, the resource page navigator module, the browser
sessions search module, and the hyperlink preview module
may be incorporated as part of the operating system 35,
application programs 36, or other program modules 37. The
visit data structures, page data structures, and content data
stores associated with the navigation tool may be stored as
program data 38.

[0091] The embodiments of the invention described herein
are implemented as logical steps in one or more computer
systems. The logical operations of the present invention are
implemented (1) as a sequence of processor-implemented
steps executing in one or more computer systems and (2) as
interconnected machine modules within one or more com-
puter systems. The implementation is a matter of choice,
dependent on the performance requirements of the computer
system implementing the invention. Accordingly, the logical
operations making up the embodiments of the invention
described herein are referred to variously as operations,
steps, objects, or modules.

[0092] The above specification, examples and data pro-
vide a complete description of the structure and use of
exemplary embodiments of the invention. Since many
embodiments of the invention can be made without depart-
ing from the spirit and scope of the invention, the invention
resides in the claims hereinafter appended.

What is claimed is:
1. A computer program product encoding a computer
program for executing on a computer system a computer
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process for searching a plurality of previously visited
resource pages accessible to the computer system, the com-
puter process comprising:

recording a visit data structure associated with each of the
resource pages, the visit data structure being recorded
in archive storage;

annotating one or more of the visit data structures with
information relating to at least one searchable charac-
teristic of an associated resource page;

receiving a browser sessions search parameter specifying
a targeted search characteristic; and

searching the visit data structures in archive storage to
identify at least one of the plurality of previously
visited resource pages having the searchable character-
istic that satisfies the browser sessions search param-
eter.
2. The computer program product of claim 1 wherein the
annotating operation comprises:

storing the information in the one or more visit data
structures.
3. The computer program product of claim 1 wherein the
annotating operation comprises:

referencing the information from the one or more visit
data structures.
4. The computer program product of claim 1 wherein the
annotating operation comprises:

storing the information in a page data structure referenced
by the one or more visit data structure.
5. The computer program product of claim 1 wherein the
annotating operation comprises:

referencing the information from a page data structure

referenced by the one or more visit data structures.

6. The computer program product of claim 1 wherein the
searchable characteristic relates to color displayed in the
associated resource page.

7. The computer program product of claim 1 wherein the
searchable characteristic relates to location of a visual
characteristic of the associated resource page.

8. The computer program product of claim 1 wherein the
searchable characteristic relates to an audio characteristic of
the associated resource page.

9. The computer program product of claim 1 wherein the
searchable characteristic relates to a navigational relation-
ship of the associated resource page.

10. The computer program product of claim 9 wherein the
navigational relationship identifies a resource page follow-
ing the associated resource page in a navigational sequence.

11. The computer program product of claim 9 wherein the
navigational relationship identifies a resource page preced-
ing the associated resource page in a navigational sequence.

12. The computer program product of claim 1 wherein the
searchable characteristic relates to a metadata characteristic
of the associated resource page.

13. The computer program product of claim 1 wherein the
searchable characteristic relates to content of the associated
resource page.

14. The computer program product of claim 1 wherein the
searchable characteristic relates to one or more web search
parameters associated with the resource page.
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15. The computer program product of claim 1 wherein the
computer process further comprises:

receiving a browser event resulting in a visit to a resource
page; and

retrieving the resource page from one of a network and the
archive storage.
16. The computer program product of claim 1 wherein the
computer process further comprises:

displaying identifying information relating to the at least
one of the plurality of previously visited resource pages
that satisfy the browser sessions search parameter.
17. The computer program product of claim 1 wherein the
computer process further comprises:

displaying a navigational sequence associated with the at
least one of the plurality of previously visited resource
pages that satisfy the browser sessions search param-
eter.

18. The computer program product of claim 1 wherein an
annotation resulting from the annotation operation is shared
by a plurality of the visit data structures.

19. The computer program product of claim 18 wherein
the plurality of visit data structures are designated as being
in a same Web trail.

20. The computer program product of claim 18 wherein
the plurality of visit data structures are designated as being
in a same browser session.

21. The computer program product of claim 1 wherein the
computer process further comprises:

returning as a search result a Web trail including at least
one visit data structure referencing a resource page that
satisfies the browser session search parameter.
22. The computer program product of claim 1 wherein the
computer process further comprises:

returning as a search result a browser session including at
least one visit data structure referencing a resource
page that satisfies the browser session search param-
eter.
23. Amethod of searching a plurality of previously visited
resource pages accessible to a computer system, the method
comprising:

recording a visit data structure associated with each of the
resource pages, the visit data structure being recorded
in archive storage;

annotating one or more of the visit data structures with
information relating to at least one searchable charac-
teristic of an associated resource page;

receiving a browser sessions search parameter specifying
a targeted search characteristic; and

searching the visit data structures in archive storage to
identify at least one of the plurality of previously
visited resource pages having the searchable character-
istic that satisfies the browser sessions search param-
eter.
24. The method of claim 23 wherein the annotating
operation comprises:

storing the information in the one or more visit data
structures.
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25. The method of claim 23 wherein the annotating
operation comprises:

referencing the information from the one or more visit
data structures.

26. The method of claim 23 wherein the annotating
operation comprises:

storing the information in a page data structure referenced
by the one or more visit data structure.
27. The method of claim 23 wherein the annotating
operation comprises:

referencing the information from a page data structure

referenced by the one or more visit data structures.

28. The method of claim 23 wherein the searchable
characteristic relates to color displayed in the associated
resource page.

29. The method of claim 23 wherein the searchable
characteristic relates to location of a visual characteristic of
the associated resource page.

30. The method of claim 23 wherein the searchable
characteristic relates to an audio characteristic of the asso-
ciated resource page.

31. The method of claim 23 wherein the searchable
characteristic relates to a navigational relationship of the
associated resource page.

32. The method of claim 31 wherein the navigational
relationship identifies a resource page following the associ-
ated resource page in a navigational sequence.

33. The method of claim 31 wherein the navigational
relationship identifies a resource page preceding the asso-
ciated resource page in a navigational sequence.

34. The method of claim 23 wherein the searchable
characteristic relates to a metadata characteristic of the
associated resource page.

35. The method of claim 23 wherein the searchable
characteristic relates to content of the associated resource
page.

36. The method of claim 23 wherein the searchable
characteristic relates to one or more web search parameters
associated with the resource page.

37. The method of claim 23 further comprising:

receiving a browser event resulting in a visit to a resource
page; and

retrieving the resource page from one of a network and the
archive storage.

38. The method of claim 23 further comprising:

displaying identifying information relating to the at least
one of the plurality of previously visited resource pages
that satisfy the browser sessions search parameter.

39. The method of claim 23 further comprising:

displaying a navigational sequence associated with the at
least one of the plurality of previously visited resource
pages that satisfy the browser sessions search param-
eter.
40. The method of claim 23 wherein an annotation
resulting from the annotation operation is shared by a
plurality of the visit data structures.
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41. The method of claim 40 wherein the plurality of visit
data structures are designated as being in a same Web trail.

42. The method of claim 40 wherein the plurality of visit
data structures are designated as being in a same browser
session.

43. The method of claim 23 further comprising:

returning as a search result a Web trail including at least
one visit data structure referencing a resource page that
satisfies the browser session search parameter.

44. The method of claim 23 further comprising:

returning as a search result a browser session including at

least one visit data structure referencing a resource

page that satisfies the browser session search param-
eter.

45. A browser sessions search tool for searching a plu-

rality of previously visited resource pages accessible to the
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computer system, the browser session search tool compris-
ing:

an archival storage storing a visit data structure recorded
in association with each of the resource pages

one or more annotations associated with one or more of
the visit data structures specifying at least one search-
able characteristic of an associated resource page;

a browser sessions search query interface receiving a
browser sessions search parameter specifying a tar-
geted search characteristic; and

a browser sessions search result identifying at least one of
the plurality of previously visited resource pages hav-
ing the searchable characteristic that satisfies the
browser sessions search parameter.

#* #* #* #* #*
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