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SYSTEM, APPARATUS, METHOD, AND
COMPUTER PROGRAM PRODUCT FOR
INDEXING A FILE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

More than one reissue application has been filed for the
reissue of U.S. Pat. No. 6,643,641. The reissue applications
are U.S. patent application Ser. No. 11/266,750, filed Nov. 4,
2005 (the parent reissue application) and U.S. patent appli-
cation Ser. No. 11/513,423 filed Aug. 31, 2006 (the present
continuation reissue application of the parent reissue appli-
cation), all of which are reissues of U.S. Pat. No. 6,643,641.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The invention concerns methods and apparatus for rep-
resenting data file contents for searching the data files and
reporting selected data file addresses, especially hypertext
markup language files accessed using an Internet search
engine (i.e., Web pages). One process develops a database
representing the text content of data files on a network.
Another process renders graphic representations of the files
according to a default configuration and stores a compressed
graphic file for each. A further process selects file hits
according to user criteria and reports their addresses with
associated presentation of the stored graphic file.

2. Prior Art

A search engine is a useful facility for browsing the
Internet or World Wide Web. Popular browsers such as
Microsoft Internet Explorer and Netscape Navigator display
visual outputs using hypertext markup language or “html.”
An enormous variety of information is stored in html format
in subscriber homepages and the like on the Web, and much
of the information is accessible on the Web by simply
pointing one’s browser to the associated page or file. Html
files typically contain, for example, text and numeric infor-
mation, typographical symbols, information defining for-
matting particulars by which the text is to appear on a
display of the file, and uniform resource location references
(URLs), which are hypertext links that address other files.
Some of the URLs address or point to other hypertext pages
that are linked to a displayed page. The user can highlight
and select a URL by pointing and clicking using his/her
mouse, whereupon the browser loads and displays the iden-
tified page. Alternatively, the link may be such that this
point-and-click method causes the browser to jump to a
display of a different position in the file, or to perform an
identified action such as downloading and playing an audio
or video file, or may cause the browser to alter its display of
the present data, such as inserting or enlarging a display of
a graphic file. The link may also cause the browser to invoke
an applications program or a process, etc.

The html files which are addressed typically contain
certain formatting information. All users who download the
html file obtain the identical file and formatting. However,
the display and processing of the files is not necessarily the
same from one user’s browser to another. The html page
does not contain a fixed graphic data display. The html page
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2

contains text, addresses and encoding information which are
processed by the browser and the system operating the
browser, to prepare and present a graphic data display.

Browsers from different software suppliers are not iden-
tical and operate somewhat differently. The same browser
program can be set up by user options for display of data in
selected ways, including for example choices of font size
and font type. There are also alternative choices for appli-
cations programs that may be run within the browser (often
called plug-ins) or which are invoked when a file of a
particular type is selected.

Using font size as an example, the operating system (e.g.,
Microsoft Windows) and the display may be configured to
employ a certain X-Y pixel size and color display resolution.
In the browser, the user may have selected one of several
available font sizes, which in combination with the X-Y
pixel size of the display field determines the vertical and
horizontal size of each character. These choices affect pagi-
nation and the layout of text within text subdivisions such as
paragraphs or tables. The browser may allow the user to
select a default character alphabet. The browser may also
allow the user to select how and whether background and
foreground colors are displayed, or whether colors are even
used in certain situations, such as to distinguish links from
other text or to highlight a link when selected by the cursor
or mouse.

The typical html source file contains text and may include
or contain addresses identifying static or dynamic files and
information, but the source files are usually not limited to
text. The source files contain header, footer, paragraph and
section markers, font and color changes which may distin-
guish sections, markers indicating text strings to be inter-
preted as html links (URL addresses that are delineated as
such), and other formatting and instructions. These and other
markers, which include hidden text tags and textual start/
stop markers, are not themselves displayed but instead are
used to carry undisplayed information or as specifications
for display of the remaining text according to preset rules
and configuration choices in the browser and the operating
system.

Users often refer to the display of a particular web page
as “going to0” the web page. In fact, “going to” the web page
is a misnomer. The process actually involves sending a
message to a remote server or user station on the web that
requests transmission of the html source code stored there.
Upon receipt the source code is processed locally by the
browser so as to produce data representing a graphic display.
The graphic display data is stored in a memory buffer in the
system RAM or in an associated display driver card from
which the luminance, saturation and hue of each pixel in the
display are determined. After “going to” a web page, the
browser may store a copy of the source code locally so that
using the “Back” function reloads the page without the need
to wait for another exchange of messages over the Web.

Users may know the URL for a web site they wish to load,
but also may need to find files with selected content without
knowing the corresponding URL. For this purpose the user
can “search the Web” using a search engine. Early search
engines did live web page searches and came to be known
as “web crawlers.” The number of searchable pages has
multiplied, however, and it would be an immensely large job
to attempt to address, load and search all the possible URLs
that might identify a web page today. This web crawling
method is now impractical for on-demand searching.

Search engines now operating do not search web pages on
demand. Instead the search engine operators use various
means to build a limited database reflecting the contents of
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anumber of web pages. The users’ search criteria are applied
to the database to identify the addresses of web pages that
meet the search criteria, at least from a subset of all existing
web pages. Web page content can be changed. The search is
current up to the most recent time at which the search engine
database was updated to reflect the latest content of the web
pages subject to search.

The web pages to be reflected in the database are indexed
to build a record of the terms that appear in each web page.
Search engines vary but typically the index database reflects
at least the presence of single words to enable selection by
Boolean combinations. At least some proximity relation-
ships and/or the presence of exact phrases can be made
searchable. The indexing can include a selection of field
information, such as revision dates, country of domain and
other fields, which in some cases are automatically gener-
ated and in others require human review (e.g., to define a
business category).

The search engine operator can use various methods to
find or select web page addresses that will be loaded and
analyzed or indexed in building the database. The methods
may be chosen to expand or to limit the number of web
pages that the search engine will access. As a result, the
results of searches vary among the different search engines.

For example a web crawler or similar routine might
attempt to load and analyze pages corresponding to all the
top level domain names that are found to be registered with
public domain name services or listed in a directory service
[e.g., http://www.[domain].com]. Search engine services
also can queue for indexing all pages that they are specifi-
cally requested to index (which request might be submitted
by the page owner or another).

When indexing an initial collection of web pages, the list
can be expanded by parsing the received pages for hypertext
links and URL addresses that identify additional pages, and
then loading and analyzing all the pages that are connected
to the initial pages in that way. This process can be extended
indefinitely. A smaller set of pages might be obtained by
only indexing the top level pages or only links to top level
pages out to a certain number of links from the originally
targeted page.

Examples of search engines include Hotbot, Alta Vista,
Yahoo, NorthernLight, Excite, etc. In addition, there are
some search engine portals that run the same user query
through a plurality of other search engines. The search
engine comprises a processor that maintains a web page
which the user loads by aiming his browser at the search
engine URL (e.g., Excite’s URL is http://www.excite.cony/).
The received page (namely the processed version of the html
source code that is displayed) typically includes one or more
Common Gateway Interface (CGI) boxes or similar form
processing means by which a user who wishes to make a
search enters one or more letter strings as search criteria.
Boolean combinations of two or more strings often can be
included or will be implied if not stated. The criteria
typically are construed met if the specified words or phrases
are found anywhere in the html source code of the target
pages when last indexed. This includes portions that are not
displayed (e.g., meta-tags and comments). The criteria can
specify attributes other than the presence anywhere of a
certain text string. This may be helpful, for example, to limit
search results to finding files of a certain type (e.g., with
URLs linking to a certain file extension type to find a certain
kind of media). The criteria can also bracket out files in a
selected date window.

The search engine compares the criteria to available
information for web pages and sends to the user a report
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4

identifying the web pages that meet the criteria. The report
to the user is transmitted in html source code. To generate
the report, the search engine finds URLs for the selected web
pages and inserts a list of these URLs into a shell form (i.e.,
an “empty” html source code file). The shell form has text
and formatting to display title headers, possibly also ad
banners and similar information. The URL list that is pro-
duced is inserted into the html shell. Each URL is flagged in
the html source as identifying an html link (href=[etc.]).
Thus when the list is displayed by the users browser, the user
can select among the results and point and click or similarly
highlight and invoke the html link addressing the page that
the search engine considered to meet the user’s criteria. This
then loads the html source code directly from the remote
page that was selected and the browser displays the current
contents of the referenced web page according the html
source code found there at that time.

After running a search and loading the web page refer-
enced in a URL that is mentioned by the search engine as
meeting the search criteria, it is not unusual that the user may
not find the loaded web page to contain the terms used as the
search criteria. This occurs because the content of the page
was changed to eliminate the search term between the time
that it was indexed by the search engine and loaded by the
user who ran the search. For the same reasons, linked pages
that are reported by a search engine sometimes no longer
exist.

It would be possible to employ a web crawler process not
only to find and index web pages but also to update the pages
already indexed. The job of indexing web pages is growing
constantly, and the job of also revising indexing work that
already has been completed is that much larger of a job. The
operator of the search engine must make some decisions on
allocating available resources of memory, processing power
and communication bandwidth to the jobs of seeking out
web pages, indexing and storing usefully complete database
information on the pages, and updating their database, as
well as to handle user search requests and reports.

The typical search engine reports more to the search than
the URLs of the indexed pages that meet the searcher’s
selection criteria. The URLs themselves, which are format-
ted as hypertext links in the search report, sometimes
provide information as to whether or not a search hit is
pertinent to the user’s desires. For example the domain name
associated with the page may identify an owner known to be
in a pertinent business, or on the contrary may show that the
search result is plainly not relevant to the search. The search
engine typically also stores and includes in the search report
listing one or two of the first lines of the web page that is
referenced, which frequently includes a title that may be
helpful to show quickly whether the selected page is of
interest. The search listing also may show the date at which
the web page was last updated or the date that it was
indexed.

The usual success rate in finding a pertinent page or
website in one try or only a few tries is actually rather low.
The success rate varies with the subject matter, but in a
typical search the user’s search criteria may turn out to be
unduly broad and may select so many pages that they cannot
all be reviewed, or may be so narrow that much desired
content is excluded, either of which can be an unsatisfactory
and perhaps frustrating experience. Balancing the needs to
include relevant material and to exclude irrelevant material
can result in a substantial expenditure of time, much of
which is effectively wasted.

It would be advantageous if the presentation of search
results could be supplemented to more effectively assist a
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user running a search to quickly and meaningfully separate
the pertinent and irrelevant results. However, such a capa-
bility will only be useful if it can be accomplished without
unduly adding processing time and storage requirements to
the steps involved in preparing database information for
search and in presenting the results to the user.

SUMMARY OF THE INVENTION

It is an object of the invention to provide an abbreviated
representation of searchable data files, in particular Internet/
Intranet/Extranet html data pages, which represents their
text and linked graphics in a visual snapshot form to
supplement representations such as introductory text pas-
sages and URL addresses. It is a further object to collect and
process the necessary information before conducting
searches and to store a relatively small graphic file in
association with the search database for representing each
potential hit. The respective graphics file is reported to the
user when a search results in a hit on the file, namely by
inserting a hyperlink to the stored file in the search report
sent to the user as the search results.

It is another object of the invention to overcome problems
associated with the fact that different user configurations
result in differences in the manner of displaying files, by
preparing a graphic snapshot presentation as described,
according to a default set of configuration parameters. Such
parameters can specify font type and sizes, colors, back-
grounds, screen pixel resolution and the like.

It is a further object to generate and store such an
abbreviated visual presentation or shapshot as part of the
process of building one or more databases using a web
crawler or automated information review process to find and
load or otherwise accept and process html pages. Preferably
previously processed pages are again accessed and the
database is periodically updated. Optionally, the abbreviated
snapshot representation can be provided in combination with
or in lieu of a tabular listing of the associated hypertext link
and perhaps also an introductory portion of the text of the
html pages. A hypertext link can be associated with the
graphic snapshot such that the user (searcher) can point and
click on the graphic to load and view the associated web
page.

It is another object to permit such snapshot representation
to be initially processed, or reloaded, processed and updated
at times or at a frequency that is different from that at which
the web crawler database is updated with respect to the text
content of the web pages.

These and other objects are accomplished by the
improved search engine of the invention, for managing user
search and selection of data files stored at distributed sys-
tems coupled at network addresses. In particular the search
engine is effective to improve searching of hypertext web
pages on the Internet. The search engine has an associated
web crawler operable to address and load successive web
pages, and to index text data associated with the successive
web pages. In this manner the search engine obtains param-
eter information such as words appearing in documents,
word proximity and other information that can be used to
distinguish at least groups of the web pages from one
another when conducting a search. The web crawler stores
the parameter information in a manner that cross references
the paramater information with the associated web addresses
or URLs of the web pages. The search engine accepts
user-submitted search criteria and conducts a search or the
parameter information to select the associated addresses of
web pages that met all or part of the search criteria. The
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results can potentially be ranked, subdivided into categories
and similarly handled according to known search engine
operation. According to an inventive aspect, in conjunction
with obtaining the parameter information for at least a subset
of the web pages subject to search, the crawler renders a
display image of the web page that is being indexed, and
processes the image to provide a reduced size graphic image
file corresponding to a static visual presentation of each of
the indexed web pages. This graphic image file preferably is
stored in a compressed graphic file format such as GIF, JPG,
or a similar file, the file address or URL of which is stored
and cross referenced to the criteria in the database that
identifies the corresponding web page. When a search is
conducted and results in a hit on a web page, its graphic
snapshot is linked to the search results reported to the user.
In a preferred embodiment, acceptance of the user search
criteria and reporting of the results are handled by html page
exchange communications between the search engine and
the user. The search engine is accessed by the user and
provides a form page having CGI boxes or the like for
accepting text and/or other selections from the user. The
search engine conducts a search which identifies one or
more hits that are reported to the user by sending an html
search results page. The search results page is composed by
the search engine as a function of the search results and may
contain no hits or a number of hits. Each of the hits is
identified in the search results by the graphic snapshot, and
preferably also by text information that reflects the content
of the web page hit. Preferably, the search results page is
composed to include a hypertext link to the URL address
where the graphic snapshot file has been stored by the
web-crawler/database/search-engine processes, for example
by an IMG SRC=[path\filename| command inserted in html
source code. As a result, the image file is loaded by the user’s
browser when processing the search results page, which
generally occurs after the display of text has been accom-
plished.

As a result, the search results appearing on the user’s
browser include links to the web pages that were found to
meet the criteria (hits), and also a snapshot graphic image of
the way that the web page appeared when rendered at the
time of indexing.

The invention is applicable to a wide range of search
systems. For example, in addition to use with a web crawler
and a text indexed word association database (or instead of
automated text indexing), the invention is applicable to
produce and associate representative graphic snapshots with
websites that reside in a human reviewed directory such as
Yahoo, wherein subjective characteristics of the data (a text
form of which is sometimes termed “descriptors™) are stored
in the database for comparison with user criteria in finding
hits. In that situation characteristics such as an arbitrary
business or art classification may categorize the web pages
for selection in a manner similar to text string aspects used
such as the presence of selected strings, word associations,
proximity and the like. The invention is also applicable to
automated categorizing processes such as used by Northern
Light.

According to an inventive aspect, the graphic image file
that is produced is not necessarily identical to the appear-
ance of the page when ultimately loaded by the user after a
search. In addition to the fact that the web page may have
changed since it was rendered into the graphic file, the
rendering is accomplished according to a predetermined
display configuration of the crawler when rendered. Never-
theless, the graphic is a useful and very quick means for a
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user to sift through search results and determine immedi-
ately whether or not at least some of the hits bear further
investigation.

BRIEF DESCRIPTION OF THE DRAWINGS

There are shown in the drawings certain non-limiting
examples illustrating embodiments of the invention as pres-
ently preferred. The same reference numbers are used
throughout the drawings to identify corresponding elements
in the respective figures.

FIG. 1 is a schematic block diagram illustrating a first
embodiment of the invention.

FIG. 2 is a block diagram illustrating the elements asso-
ciated with collecting, processing and organizing a database
of information according to the invention, to be used to
conduct searches.

FIG. 3 is a block diagram illustrating operation of the
invention in connection with executing and reporting the
results of searches.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

According to the invention as generally shown in FIGS.
1-3, the reporting of search results by a search engine 20, is
improved and facilitated by offering each searcher or user 30
avisual representation 35 of the web pages found to meet the
user’s search criteria submitted to the search engine. The
invention is particularly applicable to an Internet search
engine but can also be applied to other networks 50 where
the search engine 20 is available for managing user search
and selection of web pages or similar files, stored at distrib-
uted systems 52 coupled to the network. The web pages,
which may be considered data files, are found at addresses
to which the search engine can link to load the data files, for
example being accessible using URL addressing of the pages
as hypertext markup language (html), file transfer protocol
(ftp), telnet or other such file types. The data files may have
embedded links to other data file or to graphics or other
media files. The search engine 20 of the invention accepts
user queries that characterize files of interest, searches for
the files and reports to each such user the results of the
search including network addresses of the files found to at
least partly meet the query, enabling the user to link directly
to the files, and also a snapshot of how the file will appear
according to the most recent rendering performed by the
crawler of the search engine.

The invention is described in this disclosure with primary
reference to the preferred application to an Internet coupled
search engine in which the data files searched are html pages
on the Internet or worldwide web 50. Insofar as such files are
accessible for loading and review by other users via brows-
ers and search engines, they generally contain hypertext
markup language (html) text, comments or tags, formatting
commands, and links addressing other files. The data may
contain text, media, scripts, programs, etc., and may be
addressable at the same network address or a different
address. The files may contain information that is not
displayed when rendering the file, but nevertheless can be
used to categorize the content of the files.

In the preferred example, the basic files (e.g., web pages),
as well as the other files and systems to which they refer, are
addressable using standard uniform resource locator (URL)
addresses, containing a high, mid and low level domain
name that is resolvable by a domain name server into a
numeric Transmission Control Protocol/Internet Protocol
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(TCP/IP) address by which packets of data are directed from
one computer system on the Internet to another. In this case
such packets as transmitted to the system 52 containing the
web page to be subject to search request transmission of an
addressed web page (see FIG. 1). That system 52 responds
by transmitting the contents addressed. The packets are
reassembled for or by the receiving system. The browser or
a similar process of the receiving system processes the data,
normally but not necessarily for visual display on a local
monitor.

Although described with respect to browser searching on
the Internet, the invention is likewise applicable to other
environments such as searching within a company intranet
or other group of accessible data stores which have a visual
aspect. The invention is also applicable to platforms and user
interfaces other than PCs and browsers, such as the various
Unix processes which are run on PCs or mainframes, etc.
Furthermore, the invention is applicable to various wireless
communication architectures. These environments and plat-
forms are not limited to consumer and business use, and
have applications in technical, military and other situations
as well.

A block diagram showing an improved Internet search
engine 20 according to the invention, for managing user
search and selection web pages stored at distributed systems
52 coupled at network addresses to the Internet 50 or the
like, is shown generally in FIG. 1. FIG. 2 illustrates a
succession of method steps and/or programmed operations
of the system for building and adding to or updating a
database 62 of searchable information. FIG. 3 illustrates a
method and apparatus for conducting searches by accepting
user queries 54, conducting searches of the database 62 and
reporting search results in the form of a composed search
report 80 containing visual representations or snapshots 35
that depict a presentation of how the selected pages would
have appeared according to a default display configuration at
the time they were accessed by the crawler 60.

It should be appreciated that the invention is discussed in
connection with processes organized in functional blocks in
the drawings. This illustration is helpful to illustrate the
input and output sources and destinations, the operational
steps undertaken, the various memory stores and data types
involved and other aspects. However the illustration is not
intended to exclude arrangements, for example, wherein
separately illustrated units are sequential operations of the
same processing element or wherein illustrated functions or
storage capacity are distributed over separated units, espe-
cially separate processors coupled to a common network.
The separately illustrated or commonly illustrated elements
can be combined or separated as convenient, without depart-
ing from the invention and while serving the same functions.

The search engine 20 in the embodiment shown in FIG.
1 has an associated web crawler 60 operable to address and
load successive web pages from remote servers 52 on
network 50, and to index or to otherwise accept or generate
descriptors that characterize text data associated with the
successive web pages that are loaded. In this way crawler 60
develops parameter information on the successive web
pages that can distinguish at least groups of the web pages
from one another, and at times can be used selectively to
identify a single web page, provided some encoded aspect of
that page is unique among the pages loaded and processed.
The crawler 60 stores the parameter information and asso-
ciated addresses of the web pages as a database 62 in a
storage medium 64 that is accessible to a search processor 78
that accepts the user criteria 54 and prepares and sends
search reports 80 to the query submitting user 30. The search
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engine portal or processor 78 responds to user submitted
search criteria by searching the parameter information in the
database 62 and reporting to user 30 at least the associated
addresses of data files that met the search criteria when
indexed. In particular, search portal/processor 78 reports the
URL addresses 82 of web pages meeting the user criteria.

The web pages are generally maintained on web servers
52 (FIG. 1) that are “remote” from the querying user 30 and
from the search engine 78, but actually could be anywhere
that is addressable on the particular network, including on
the user’s own system. The web servers 52, in known
manner, store text and graphic data or addresses of graphic
data found elsewhere. That information is available upon
request and in the case of the Internet and other TCP/IP
protocol type networks is transmitted in packet form to any
user that requests the web page by directing a request to the
web server identifying the TCP/IP address of the web server
52, the sender’s address or identity, and the address of the
desired page. This normally involves addressing using
URLSs that identify the type of communication desired, such
as transmission of an html page (versus a linked graphic or
media file, or perhaps a different type of interface such as ftp
or telnet), and an address that represents the domain name
and a subdirectory path leading to the actual html file or
other file.

The same sort of URL addressing is used internally in
html pages to address image and other files that may be
located at the same web server or elsewhere on the world-
wide web, namely by providing a hyperlink that states the
network address of the text or other content, as opposed to
containing the content itself. Such hyperlinks can also be
invoked to move around in a given file, for example from
one subheading to another. The hyperlinks are embodied by
automatically recognizable codes (e.g., “href=" or “img
src=") that appear in the source code together with the
various start and stop tags that specify text formatting, colors
and other aspects of the page as it should be displayed, for
example using a browser. In a browser such as MS Internet
Explorer, the source of a displayed page can be displayed by
selecting “View” and “Source” from the toolbar.

According to the invention, a crawler 60 collects web
page data and is generally shown in FIG. 2. Crawler 60 can
be operated preliminarily but preferably operates continu-
ously during operation of the other components to collect
additional data and/or to update data already collected.
Crawler 60 has one or more fetching processes 66, several
being shown in FIG. 1 and identified as Agent A (fetch)
processes. The crawler 60 via its fetching processes 66
determines web pages to load and attempts to load them. For
example, the crawler 60 may test TCP/IP addresses (known
as scanning) or attempt to load pages from particular domain
name addresses where servers might be up and running,
obtained for example, from a domain name server (not
shown). The text portion of any data obtained by the fetching
processes 66 from a particular URL address is parsed or
divided into discrete terms and statements. These terms and
statements are compared to predetermined reserved terms
and formats that represent URLs, file addresses and the like.
When the comparison indicates that a hyperlink to another
file or web server has been found (or that a given string so
resembles a hyperlink as to be interpreted as such), the found
address is added to a list of addresses and an attempt is made
in due course to load a file at that address, thus increasing the
field of files that have been consulted.

The general function of the Agent A fetching processes 66
is to obtain the files available from remote web servers 52
and to note the addresses of the files (URLs for the Internet)
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that when invoked will address and load the file. As a result
of communication delays, it is preferred to employ a plu-
rality of concurrently active requests for files so that one file
can be processed while waiting to receive another. This
aspect is represented in the drawing by plural Agent A
processes 66, which obtain the fetched files and store at least
part of the fetched files in a buffer memory or queue 92. In
connection with html web pages, the data includes html
source code, addressed files containing images, audio or
other media, which are stored in buffer 92 together with the
addresses from which they were obtained.

The collected information from downloaded files, particu-
larly text files, is processed according to a generally con-
ventional text processing or categorizing technique 68 to
build a text or descriptor index in database 62 as shown. The
database 62 contains an index developed from automatic
analysis (generally “indexing”) or human review (categori-
zation) of the text and other data, indexed to the URLs of the
pages from which they were obtained. Insofar as the auto-
matic or human generated descriptors and addresses are
described herein as a “text” index, it should be appreciated
that index might represent any attributes of the content of the
respective web sites, not limited to words in their displayed
text. For example terms in hidden meta tags, comments in
the source code, strings found in addresses and the like are
also potential data points that may be collected. Any arbi-
trary characterization that my be automatically assigned or
assigned by a human reviewer can be deemed an indexed
point. For example, the index could contain information as
to the type of links found in the source, the date of the last
update, the country of origin or language, whether the site
appears to be academic or commercial, an entry for rating
content as adult or “general admission” for keying child
protection interests, and so forth.

According to an inventive aspect, the crawler 60 that is
operable to receive the web pages and to extract the param-
eter information from them, generates a file 72 of graphic
image data corresponding to an appearance of each of the
web pages, which is stored, preferably as a reduced-size and
compressed image data file 75, in association with the
database data respecting the page. When search results are
reported to the user (FIG. 3), the search engine reports the
associated URL addresses 82 of web pages that met the
search criteria in a conventional manner, preferably inserting
a hypertext link to each identified page into an html page
reported to the user, optionally a short description or excerpt,
and also inserts into the report page the graphic image
snapshot file by inserting into the source of the report page
a link to the stored compressed graphic image file 75. The
user’s browser displays the search results in conventional
form, namely by showing a selectable hyperlink to the
addresses and optionally a description or excerpt, and dis-
plays a snapshot of how the identified page is likely to
appear if or when it is loaded by the user’s browser, should
the user point and click to the link to invoke the URL of the
page hit.

The search portal 78 that performs the search by reference
to the database 62 in storage media 64, reports the search by
composing a web page containing the search results, assem-
bling the search report using hypertext markup language.
The search report contains headers and information identi-
fying the portal and perhaps contains advertising. The search
report also lists the hits that resulted from the search. More
particularly, the search engine inserts (in list or table form)
a text string showing the URL address of each web page hit
(i.e., the pages found to meet the user criteria) together with
a hypertext linkage to that URL (e.g., an “href=" statement),
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causing the user’s browser to show a link that can be
invoked (pointed and clicked) to load the page at the stated
address. Such a report is conventional in an html source
search report. It typically also has a description or excerpt
and may be arranged in a pyramid or hierarchy of categories.
According to the foregoing inventive aspect, the search
engine also inserts the URL address of the graphic file that
has been processed by a further process identified in FIG. 2
as Web Agent B 95, to contain a snapshot reduced/com-
pressed graphic 35 representing the page hit.

The link to the compressed rendered graphic file can be
made, for example, by use of a IMG SRC=<domain>/
<path><filename> command in the html source. The graphic
can be associated with a hypertext link to the hit page URL
as well as linking using an HREF=<URL of hit page>
command as mentioned above. As a result, the user’s
browser when displaying the search results also displays the
graphic snapshot image, as shown in FIG. 3.

The invention has three main components, shown gener-
ally in FIG. 1. As shown in FIG. 2, these include the crawler
processes that fetch files from web pages in the universe of
web pages to be subject to search, and the processes that
index or catalog the pages and render the fetched files into
graphic image files. The processes in FIG. 2 can generally be
considered the processes that obtain raw data and process it
to provide a searchable database and information that may
be included in search reports when a web page becomes a
hit. Preferably, according to the invention the crawler pro-
cesses 66 that are associated with collecting the raw data
files, which experience communication delays, are separate
from the processes 68, 95 that process the raw data into a
form apt for storage in database 62 in preparation for
searching. FIG. 3 illustrates the processes 78 that interface
with a user who seeks to search the web 50, including
presenting the web page hit information to the user in html
form for browser display.

Referring to FIG. 2., the search engine includes or is
associated with web crawler 60, which is an engine that
conducts web page addressing, loading and analyzing, and
stores representative data in a storage device 64 containing
a database 62. The stored representative data characterizes
the web pages that the crawler loads and that are analyzed
for content by process 68. Of the main activities to be
effected by the search engine system (i.e., by the crawler and
the search processor), preparation of database 62 allows a
search to be conducted more quickly by reference to the
processed database information gleaned from the field of
possibly-selected files, than would be possible if the search
engine attempted to load and analyze the entire universe of
files after the user had submitted query 54 (FIG. 3), namely
while the user was awaiting search results.

The process of preparing database 62 includes determin-
ing URLs (or perhaps TCP/IP addresses or other addressing
strings) for the files to be searched, and then loading and
analyzing the files to note the occurrence and juxtaposition
of text strings. Alternatively or in addition, the files are
categorized for other aspects, for example by human review
and assignment of arbitrary descriptor categories that tend to
distinguish files by their content or owner or type, etc. The
files or webpages consist essentially of ASCII characters
stored in a text file that is known to be or is identified as
hypertext markup language, often having an “htm” or
“htm]” extension on the file name). As a result the ASCII
character strings in the web page are searched for combi-
nations of characters that conform to specific code name and
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character rules whereby they can be interpreted as com-
mands or links or other specific forms of information in
html.

Html is a form of standardized markup language in which
various tags are associated with ASCII character strings.
Many of the character strings and tags used in html web-
pages concern the appearance of the associated text and the
visual aspects that are to be displayed concurrently with the
text. Such commands can specify a header, a background
pattern, color or complete image, set or reset a font type, font
size, capitalization or color, change justification, centering
and margins, specify lines, a table or frames, call for
insertion of a graphic figure in any of several formats, which
may be static or animated, and otherwise generally vary the
appearance of the page and the text on the page. The strings
also can address additional files.

The encoding of a representation of the occurrence and
juxtaposition of text strings is generally known as indexing,
and results in a database of information in which each text
string found during the analysis of all the files or pages
searched is referenced to the URL address where the files or
pages can be found. According to the present invention, such
indexing can be construed to include other methods for
categorizing data files in a manner that allows distinctions to
be drawn that are useful for searching, including human
reviewer categorization and discrimination for non-text fac-
tors such as the revision date, country of origin or the like.

The database 62 is generated by preparing or obtaining a
set of characterizing parameters concerning the fetched files,
or their addresses or content or the like. Database 62
contains a cross reference between criteria and the identity
(normally the URL address) of the file that matches the
criteria. Assuming that the criteria concerns a concatenation
of terms (e.g, “quick brown fox™), all the URLs of files that
contain that string are available by searching for the string.
Likewise the URLSs of all the files containing the component
terms are available (“quick” or “brown” or “fox”), and these
terms or phrases can be combined with other terms or
arbitrary categorizations to find a page (such as the Quick
Brown Fox Hardware Store). The indexing and/or catego-
rization particulars can be objective or arbitrary, and wholly
or partly driven by human review or by automated means,
and can concern any aspect that tends to be unique to
individual files or common to subsets of files only.

Automated indexing and similar characterization systems
may seem objective but the results are determined in part by
usage chosen by the author of the content, which is to some
extent arbitrary. Human review is subject to potentially
arbitrary choices by the reviewer. The search database as
discussed herein includes any collection of information
prepared in a manner that enables search criteria to be
compared to stored criteria to distinguish files from one
another. The search criteria involves combinations of cat-
egorizations and/or text strings and other factors, chosen by
the user in an effort to target the files or pages that have a
desired subject or include reference to a particular datum. At
the same time, each criterion is not applicable to every page
reviewed, and as a result it is possible both to collect files
that meet a user’s criteria and to eliminate files that do not
meet the criteria and thus are irrelevant to the particular
search.

Referring again to FIG. 2, the universe of files and pages
can comprise, for example, all the high level pages of
registered domain names on the Internet, plus a series of
additional lower level pages. The lower level pages can
include all the pages to which the high level pages are linked
by hyperlinks in the content of the high level pages and/or






