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Ease of Use: Build Your Own "JobFinder"

It takes just a few steps to build any Application.
For Example: Looking For a Job? Make your own JOB FINDER!

Step 1: Navigation
» Navigation: Navigate to the URL., Record and Playback the Sequence

« Extraction: How to extract specific information
e Find Text:  Use Find Text to find "interesting” information

| NeptuneNet Navigation and Extraction Tool Kit. e
-4 = = e = R — —
) 7 :/fwww.dice.com/arcascarches/silicon.htmi v
(=R N
N Z Recording \
[— T | e (e S op] )
M Job Search =
Pe.rfomx a keyward search
[VISUAL BASIC ] ©
o
o o
Optional Siticon Valley Job Search Parameters
Restrict By Job Term All Northern California Area Codes
9 - Fresno, Modest
] - San Jose. Santa Clara, Sunnyvale
O 415 - San Francisco
o 510 - Oakland, Berkeley
530 - Dawis, Chico, Lake Tahoe
) 559 - Fresano
(o] 650 - Los Altos, Palo Alto, San Francisce -
m] 707 - Eurika, Santa Rosa, Sonoma
805 - Bakersfield, Santa Barbara, Ventura
Display All Job Types 1) g?é - g‘;ﬁ:g}g alinas, Santa Cruz
ANL - Business Analyst/Modeler 925 - Pleasanton, Concord, Walnut Creek
COM - Communications Specialist | _|
DBA - Data Base Administrator v
[ Lhsplay Jobs Posted in Tast 7 Days {1 5
[y
230 |~
« Just press 'Start' button and Surf as usual.

» Your actions are recorded.
» When you are done, press 'Stop' button.

FIG. 8

Bright Data Ltd. v. Metacluster LT UAB
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JobFinder : Extraction

Step 2: Extraction

* Navigation: Navigate to the URL., Record and Playback the Sequence
* Extraction: How to extract specific information
* Find Text:  Use Find Text to find "interesting" information

|

NeptuneNet Navigation and Extraction Tool Kit.

[
kb

{Ftp7jobsearch.dice Com/jobsearch/jobresulis cgiTsr=1 Xhp=30&ch=1d 63 | Gca00& breil=0& banner=] V]

avigaion } [Exiraction }
D0 B00 00000 0000 0000 O

Positition Title: SQA Contractor

|53

Fay Rate: 10
ength: 3 months

Positition Title: Windows Programmer
Skill required: Visua] C++ VB, MFC active x
Location: |Sapta Clara

Slate: CA Pay Rate: Opeo
Areq. 408 Jeom: CON W2 ONLY

St Dele; ASAP Lengh 5 42J
Positition Title: Scripting Engineer
[kl vequired: JUNIX, TCL/Scripting Visual Basci Scripting |

SQA Contractor SQA, Tester, Visual Basic, QA Partner |
Ay

"y

[ AN
250

User identified data to be retrieved automatically. Recorded in lower Window.

[ol<l

L [<]

» Just highlight thé information you want to retrieve from the web page
» Click on the toolbar buttons to fine tune and record your action(s).

FIG. 9
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Save your "script” and run it on demand. View output on your Browser.
Save it in Excel, Access or Word. Do it Every Hour - automatically.

C:\projects\Webinfo\testE ile.htm - Microsoft Intemet Explorer

File Edit View Go Favorites Help

£ 2 ® 0 8}12 =2 o 4 L =2 9
Address |B) C:\projects\WebinfoltestFile. htm

- - w-——————
—— - -—— e nvae wee [T

)

Automatic extraction of jobs data. Data may also be transferred to a data base for SQL processing

FIG. 10
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Additional Search Tools: Find Text

* Step 3: Find Text

» Navigation: Navigate to the URL., Record and Playback the Sequence
» Extraction: How to extract specific information

e Find Text:  Use Find Text to find "interesting" information m
{ NeptuneNet Navigation and Extraction Tool Kit. - @l
Neptune WebExtract
e 1
® D =] 1@} % O String or Wild Card Expression to search for: —I
L0 000000100000 Cancel I
O]
{sap] ]
.j".‘;;'e Symbol}  Description  {Quantity | High | Low | Low [Last Price h\/}:ﬁ:‘ -
Mgn | DCLK | DOUBLECLICK | 300L| 23 f2i 122] +9n16 | 21 11716 |5,506.25
Mgn | SEEK | INFOSEEK 300L |23 5/8{21 9/16] -1s5n16 | 219116 | 546875
Mgn | FWQ | 2 TECHNOLOGIES |  8ooL{is 1/gf13 5| -7 | 14 ug 1130000
MEk| SAP | SAPNV ADR 200L] 39 [esne] 255 | 3678 }7,375.00
Mgn | SEBL | SIEBEL SYSTEMS |  300L[24 12]20 12 238 | 2012 ]6,150.00
i |i BT T 1 | Tow fonsoom
; 7]
8]
7]
{ ]
| NéptuneNet Navigation and Extraction 100l Kit o T
Lt 5d ()] [ I=] (o] (=] (=] |
00000000100 00000 000 oo od
3
%;;; Symbol| Description  [Quantity | High | Low | Low |Last Price] Yarket -
Mgn| DCLK | DOUBLECLICK | 300L} 23 |21 172} +9/i6 |21 11716 |5,506.25
Mgn] SEEK | INFOSEEK 300L {23 5/8[219/16§ 15716 | 21916 | 5.468.75
Mgn] TWO |2 TECHNOLOGIES |  800L}15 1/8[135/8) -78 | 14 /8 1130000
Mgn| SAP | SAP NV ADR 200L] 39 [36516] -258 | 36718 {7375.00
Mgn| SEBL | SIEBEL SYSTEMS | 300L}24 12|2012] 238 | 20122 6,150.00
v N PV T 1 1 Tou [3750000 o
A
SAP Mgn SAP SAP NV ADR 200L 39 36 5/16 -2 5/8 36 7/8 7,375.00] =gt
v
L ]
Type in the string to search for, e.g. "SAP" ]

{2) Selection of relevant data based on Found Text: The Row

FIG. 11

Bright Data Ltd. v. Metacluster LT UAB
IPR2023-01442, EX. 1004
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The HTML Hierarchy: A Org Chart for the Web Page

Example

Use the Web Page Hierarchy to locate elements in that Web Page.

"Visual Basic Home Page: is a selection in the Web page. We wish to resetect it in a new web
page that shares the same page characteristics. By locating its parent elements, A Ancestory
Tree for the page is built. This Tree is the HTML Hierarchy-an Org Chart for the page.

Using the Org Chart, one can locate the same efement in another Web page that shares the
same hierarchy. Later we will show how to exploit the sequence or "pattern” that exists in

the Ancestory Tree..
[ FrmWebTree !;!@[g[
L }1Go ”Treel Source/Index [111___{= [Show] [Locate election]
Features Query: Visual basic . , =
MetaS Collated Results: 1 to 20 of 31 [o] For Premium Research Solutions, | |
MiniCrawler references. Click Here. =
ustomize Result pages: 1 - 2 next 1120
Power Search — 1110 oL
CowBandwidth 1000 Visual Basic Home Page
Yahoo!: Comprehensive collection of resources related to Microsoft Visual Basic.
Resources Infoseek: Large collection of information on Visual Basic, including the VB FAQs,
Career Center searchable newsgroup archives, and paper on OLE.
Ultimate Directory  http://www.apexsc.com/vb/(Yahoo? Infoseek)
H Yellow Pages ) _—1160
eople Fin 682 Advanced Visual Basic {AVB)
aps & Directions Yahoo!: information for the advanced Visual Basic developer.
Classifieds Infoseek: Advanced Visual Basic: For the Advanced Visual Basic Programmer
Companies Online  http://vb.duke.net/(Y ahoo! Infoseek)
City %maes
ki

I . . a
Pattern in Hierarchy o 1000 Visual Basic Home Page

: FONT.

. . B -A -

¢ &-DT - v

. B %r — 2
Pl = iONT 1000 Visual Basic Home Page B
i o7 o 5]

file///C:Projects/WebTestData/metaCrawlerthtm/TABLE/TBODY/TR/TD/DL/DT/

|

lineage

FIG. 12

US 6,826,553 Bl

Bright Data Ltd. v. Metacluster LT UAB
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fding the Pattern in two Extractions

FrmDetails For Eebuggivng Pattern Matches Q@
110 | DL+ 1 2 1 2 0 {8} 114 A 0 0 28 78 0 |4
it | DT 1 16 36 0 1 0 0 0 3 0 0
114 | Al 11 28N\ 78 0 114 A 0 0 28 78 0
11501140 1130 1120 L1 -] (8] 0 0 3 0 0 o1
a
1 BODY TABLE TBODY TR TD DL DT A BODY DL TABLE UL BIUBR |
(o] 0 -
v
Qi IS
T?irmWebFree HEX
| J1Go || Tree| Source/index [111__J5 [Show ] [Locate election]
Features Query: Visual basic . : =
MetaSpy Collated Results: 1 to 20 of 31 For Premium Research Solutions, | |
MiniCrawler references. @ Click Here. |
Customize Resutlt pages: 1 - 2 next
Power Search H10 LZO
Low Bandwidth 1600 Visual Basic Home Page
Yahoo!: Comprehensive collection of resources related to Microsoft Visual Basic.
Resources Infoseek: Large collection of information on Visual Basic, including the VB FAQs,
Career Center searchable newsgroup archives, and paper on OLE.
Uinmau;, Directory  http://fwww.apexsc.com/vb/(Yahoo? Infoseek) 1160
Yellow Pages
People Find. . 682 Advanced Visual Basic (AVB) =
Maps & Directions Yahoo!: information for the advanced Visual Basic developer.
Classifieds Infoseek: Advanced Visual Basic: For the Advanced Visual Basic Programmer
Companies Online http://vb.duke.net/(Yahoo! Infoseek)
City E?mﬁes
< 5
g':'&\JBLE/ —1140 = 1000 Visual Basic Home Page ||
- 4
P OBTTONT L 59
. g + DT
. =7 .
" % -FONT
1180 —/ BoA ——
RS 1190 u -
¢ B %f T £
o B iONT 1000 Visual Basic Home Page ]
i §-DT - a
file///C:Projects/WebTestData/metaCrawler htm/ TABLE/TBODY/TR/TD/DL/DTY
FrmDetails For Debugging Pattern Matches [} 3¢
~—— 1170
110 | DL 1 2 1 2 0 {8 133 A 0 0 31 78 0 &
130 DT 316 36 0 1 0 o o0 3 0 0
133 | A 1 1 3IN 78 0 133 A 0 0 31 78 0
S~ 7790 ™~ 1180 200 ({1 0o 0 0 3 0 05
s
| BODY TABLE TBODY TR TD DL DT A BODY DL TABLE UL BIUBR B
o o o
& I3

P1 and P2 are two elements in the HTML Hierarchy. They are also two instances of a "pattern”.

The Pattern generator determines that the two elements are in a pattern because;
1- Both come from the same "family: parent lineage in the HTML Hierarchy of: DL DT A.
2- Both are part of a series: the aunber in the HTML Hierarchy in DT (1 vs 3) FIG 13

The software then infers that the next element in the series for DT = 1,3 willbe 5, 7,9...

Bright Data Ltd. v. Metacluster LT UAB
IPR2023-01442, EX. 1004
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| O Extract >

J. Filter | Structure |
b e dp|s VS

Search exp | ] Occurencem Select text|Before} v | lBeginning[ v lof expression|
Part number Organization Y
{word 'bit’ bank) -
Clock frequency
MHz (MAX.} Package

mPD4564441G5-A80-9]F 4M '4' 4125 54-pin Plastic TSOP (1I)
mPD4564441G5-A10-9JF 100 (400 mil)
mPD4564441G5-A10B-9JF 100 T
mPD4564441G5-A80-9JF 2M '8' 4125
mPD4564441G5-A10-9JF 100
mPD4564441G5-A10B-9JF 100
mPD4564441G5-AB0-9JF IM '16' 4125

o]

Search expression Occurence Text selection of expression
mod[0-9]+ 2 After Beginning

I[_Ready |
FIG. 17

Bright Data Ltd. v. Metacluster LT UAB
IPR2023-01442, EX. 1004
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E_-Specify pattern
|} [UFixedData [ 1

Columb title: | Organization

— Repeating

— Fixed

Row Index | Blank Status
1 - Filled

Row Index |Blank Status

FIG. 18
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SST——————

_ )
[0 Extract R |
J Filter {3 Structure |
— Record - Play
DD® = [Eovile s 0] o Ueregee | &3 »
mPD4564441G5-A80-9JF 4M '4' 4125 S4-pin Plastic TSOP (1I) v

mPD4564441G5-A10-9JF 100 (400 mil)
mPD4564441G5-A10B-9JF 100
mPD4564841G5-A80-9JF 2M '8' 4125
mPD4564841G5-A10-9JF 100
mPD4564841GS-A10B-9JF 100 -
mPD4564136G5-A80-9JF IM '16' 4125
mPD4564136G5-A10-9JF 100
mPD4564136G5-A10B-9JF-100

a

Part Number Organization | Frequency Package 4
mPD4564441G5-A80-0JF | 4M '4'4 125 54-pin Plastic TSOP (II)
mPD4564441G5-A10-9F | Blank 100 (400 mil)
mPD4564441G5-A10B9JF | Blank 100 Blank
mPD4564441G5-A80-0JF | 2M '8’ 4 125 Blank
mPDA4564441G5-A10-9TF | Blank 100 Blank >

I{—18 Rows created
FIG. 19
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SYSTEM FOR PROVIDING DATABASE
FUNCTIONS FOR MULTIPLE INTERNET

2

Accordingly, there is a need to overcome these problems,
and an object of the present invention is to provide a data

SOURCES location and extraction tool capable of automated operation.

A further object of the present invention is to provide a

CROSS-REFERENCES TO RELATED 5 computerized tool capable of automatically navigating to a
APPLICATIONS

This application is a continuation-in-part of co-pending
and commonly assigned U.S. patent application Ser. No.
09/465,028, filed on Dec. 16, 1999 entitled “METHOD OF
PROVIDING DATABASE FUNCTIONS FOR MULTIPLE
INTERNET SOURCES”, and is related to commonly
assigned United States Provisional patent application Ser.
No. 60/112,769, filed on Dec. 18, 1998 entitled “METHOD
OF PROVIDING DATABASE FUNCTIONS FOR MUL-
TIPLE INTERNET SOURCES”, and commonly assigned
United States Provisional Patent Application Serial No.
60/147,875, filed on Aug. 9, 1999 entitled “EXTENDING
BROWSER FUNCTIONALITY BEYOND HTML PAGE
PRESENTATION™.

FIELD OF THE INVENTION

The present invention relates to acquisition of data and,
more particularly, to web browsers for the Internet, as well
as to database utilities for data accessible through the
Internet. Specifically, one embodiment of the present inven-
tion provides a system to navigate to one or more data
sources on the Internet preferably in an automated manner,
extract data irrespective of the format of that data and
display, store and/or process the extracted data.

BACKGROUND OF THE INVENTION

The number of users professionally using the Internet
(and particularly the “World Wide Web™) as a data source,
and hence analogously to a database or collection of
databases, on a daily basis is increasing. The Internet has
helped create rich new sources of information accessible
through a ubiquitous user interface, i.e., the web browser
such as those provided by Microsoft (called Internet
Explorer) and Netscape (called Navigator). However,
today’s web merely brings up individual web pages to
individual users. Unfortunately, these web pages are typi-
cally depicted as HTML “pictures” of data, and usually not
the data itself. Users can easily browse information, but it is
difficult to edit, analyze or manipulate the underlying data.
Gleaning relevant information from individual web pages is
tedious. Most web operations are largely performed manu-
ally. This is true of the input side, for example, entering
uniform resource locator (“URL”) specifications, login
names, passwords and other access codes, profiles, queries
and other inputs, as well as on the output side, for example,
evaluating search results, data scraping from a web page,
composing, editing and further processing data. Moreover,
useful applications of information accessible through the
Internet often require consolidation of data from multiple
sources. Professional web users currently lack tools that are
standard on modern databases, and, accordingly, a substan-
tial amount of time is spent performing mundane manipu-
lations with repetitive and less than systematic inputs.

One of the reasons why standard database tools cannot
readily be used on the web is the fact that there is no
standardized way to access data, largely because web pages
are designed primarily for human, and not machine, read-
ability. Further exacerbating the situation, data is typically
not stable; i.e., even if the core information of a web page
remains the same, presentation, and therefore the coding, of
a page can change arbitrarily often, thus defeating any
hard-coded access, search or retrieval and other techniques.
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plurality of destination web sites, extracting select pieces of
data therefrom, processing the extracted data and displaying
the processed data in an organized format.

SUMMARY OF THE INVENTION

One embodiment of the present invention provides a
system for collecting unstructured data from one or more
web sites on the Internet and providing structured data, for
example, to navigate to multiple web sites and extract data
snippets. The system in accordance with one embodiment of
the present invention enables the process of collecting such
data to be automated so that one or more target data sources
can be constantly monitored. In accordance with a preferred
embodiment of the present invention, the data location and
scraping tool of the present invention comprises a browser
plug-in to facilitate data collection, for example, scripts are
added to the browser such as Microsoft Internet Explorer.
Thus, the browser effectively serves as the operating system,
and the scripts embedded in the browser form an input layer
that locates and extracts data and effectively serves as a
BIOS for retrieval of unstructured data. The data can be
simply displayed or imported and stored in a database, for
example, or can be further processed, for example, using a
spreadsheet application, and even imported directly to one
or more applications.

The system of the present invention performs the tasks of
precisely locating and extracting the select data with a
granularity specified by the user from any information
source such as search engine results, web pages, other
web-accessible documents, e-mail or text feeds in any
format, for example, HTML, .txt, .pdf, Word, Excel, .ppt,
ftp text feeds, databases, XML and other standard, as well
as non-standard, formats. The system scrapes or transforms
the information into a format that is understood by database-
centric machines. Transformation may involve the interme-
diate step of first converting non-HTML to HTML, or in
some cases, for example, in the case of a .pdf document, a
browser plug-in is preferably provided to convert directly to
XML without that intermediate step. Preferably, the system
in accordance with the present invention converts informa-
tion to “XMLized” snippets of valuable data gleaned by
meta-surfing through one or more web pages or other
web-accessible documents. Thus, the system in accordance
with the preferred embodiment of the present invention
enables conversion of any web page or web-accessible
document in any format in any location into a usable XML
snippet of relevant data. The XML tagged data will in turn
be database friendly and in a form that is easily integrated
into existing business processes.

The system of the present invention preferably comprises
a navigation module that accesses one or more web pages or
other web-accessible documents. The navigation module
provides the capability for a user to specify and store a
procedure such as a series of clicks and entries of
information, for example, a user name and password, to
access a web page or other web-accessible document, as
well as the capability to perform the procedure to actually
access the web page or other web-accessible document in an
automated manner. The system in accordance with the
present invention also preferably comprises an extraction
module that scrapes information from the accessed web page
or other web-accessible document. The web page or other
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web-accessible document can have any format, because the
extraction module has the capability for the user to identify
the data to be collected, whether the data appears in HTML
or other format. If the data is in HTML format, the data can

4

extracted data and avoids the presently required laborious
manual or hard-coded inputting of information gleaned from
the Internet into such applications. The result is that the user
cannot only access and manipulate database-centric forms of

be analyzed, and a scraping procedure specified by the user 5 information available within an enterprise, but also

based on the contents, structure and formatting of the HTML  document-centric forms of information available on the

web page or other web-accessible document can extract Internet.

data. The user can lock onto an item of relevant data on the

web page or other web-accessible document for extraction BRIEF DESCRIPTION OF THE DRAWINGS

by specifying relationships of contents, structure and/or ;5  FIG. 1 illustrates a schematic overview of one embodi-

formatting within the web page or other web-accessible ment of the present invention.

document such that the data can be located even if the web FIG. 2 illustrates a flow diagram for recording a naviga-

page or other web-accessible document is modified to some tion script according to a preferred embodiment of the

extent in the future. If the format of the web page or other method of the present invention.

web-accessible document is other th.an HTML, forexample, 15 piG. 3 illustrates an overview of stored XML files and

a text (txt) document, e-mail, Microsoft Excel or other variations in links utilized in various embodiments of the

legacy documeqt, the data can first be coan.:rted to HTML present invention.

using a conventional translator. If a conventional translator FIG. 4 illusirates a flow diaeram for recording an extrac-

is not available such as in the case of .pdf, for example, a tion séri ¢ accordine fo a %eferre d embodi n%ent of the

translation module comprising a visual programming inter- o method c?f the prese ngt inventIi)on

face can be used to extract relevant data. The extraction . p ’

module also has the capability to scrape or harvest the data FIG', 5 illustrates the use of stmctural and contents spaces

from the source that is identified by the location procedure ili((:)(;lordmg to the preferred embodiment of the present inven-

so that data can be imported. Preferably, the data is con- : . . .

verted to a format that provides structured data such as XML ,;  F1G. 6 illustrates an overview of an extraction playback

format which is standardized for use by various database and ~~ module according to a preferred embodiment of the present

other applications so that the data can be stored or further mvention.

processed as determined by the user. The system of the FIG. 7 illustrates an overview of a system integrating the

present invention preferably provides a visual programming preferred embodiment of the present invention.

interface for the user to specify the navigation procedure and 33  FIG. 8 illustrates a step of a user surfing to a desired web

the one or more items of data to extract from a web page or page or other web-accessible document and recording the

other web-accessible document accessed by the navigation necessary navigation steps to get there according to the

procedure. preferred embodiment of the method of the present inven-
Accordingly, the present invention provides a method for tion.

automatically extracting data from at least one electronic 35  FIG. 9 illustrates a user highlighting text to be extracted

document accessible over a computer network such as the from a web page, for example, according to the preferred

Internet, the method including: recording a sequence of  embodiment of the present invention.

actions operable to electronically navigate to a target page of FIG. 10 illustrates text that has been automatically

the electronic document, the target page including a plurality extracted according to the preferred embodiment of the

of elements each having a structural definition wherein the 40 present invention.

structural definitions interrelate the plurality of elements; FIG. 11 illustrates the use of a find text command accord-

identifying a target pattern for a select subset of the plurality ing to the preferred embodiment of the present invention.

of elements; automatically accessing the target page accord- FIG. 12 illustrates the use of a web page hierarchy, for

ing to the recorded sequence; and automatically identifying  example, according to the preferred embodiment of the

and copying and/or processing select ones of the plurality of 45 present invention.

elements dependent upon the target pattern. The method and FIG. 13 illustrates the use of a web page hierarchy, for

system in accordance with the various embodiments of the example, to determine an extraction pattern according to the

present invention enable extraction of data irrespective of preferred embodiment of the present invention.

the format of th? clectronic document. The data. can be FIG. 14 illustrates a criteria pattern selection screen

stored, made available for further processing of .dlsplayed 50 according to a preferred embodiment of the present inven-

such as by Web Bands so that a customized data display can tion.

be structured by the user. . . . FIG. 15 illustrates how macro steps can be used to
. summary, the system of the present invention provides incorporate three types of pattern matching and extraction

an engine for accessing data on one Of more Web pages or according to a preferred embodiment of the present inven-

Ether Web(—ia(t:)(.:le.i&blefdoct:)lllmen.ts prltr)narlly 1rf1tended for 55 tion.

uman readability preferably using a browser, for scrapin . .

web page or othe}; Sveb-acce};siblegdocument data ident?ﬁe% FIG. 16 %llustrates an Overview of filters for data.

by a user as being relevant and for structuring the collected FIG. 17 1¥1ustrates a region of mterest. Of. select data: .

data so that relevant data is in a structured form that can be FIG. 18 illustrates a screen for specifying a repetitive

utilized by a microprocessor-based device. Using a conve- eo Pattern in each column defining a tabular structure.

nient visual programming interface, the user can automate FIG. 19 illustrates a final tabular (structured) form of the

collection of data from the Internet and transform the data to data.

a machine usable format such that the unstructured data FIG. 20 illustrates a Web Studio development environ-

available on the Internet can be stored and later processed, ment for extracting and processing the extracted data.

effectively converting document-centric information to 65  FIG. 21 illustrates a Web Band incorporated into com-

database-centric information and thus to accessible intelli-
gence. This enables applications to be run using the

mercially available web browsing software according to the
preferred embodiment of the present invention.
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FIG. 22 illustrates an architecture for a smart web server
to scour data from the Internet for deposit in a data reposi-
tory.

FIG. 23 illustrates a “Webwatcher” user interface to

6

Considered in more detail, a snippet of relevant informa-
tion on a web page or other web-accessible document
contains structural, contents and formatting attributes. A
salient feature of one preferred embodiment of the system in

enable a user to view percolation of data extracted from 5 accordance with the present invention (referred to as
various web pages or other web-accessible documents by the Weblock) triangulates on these three attributes (structure,
smart server shown in FIG. 22. contents and formatting) to find and lock on to the target
DETAILED DESCRIPTION OF THE data. Simple web page changes are automatically handled by
PREFERRED EMBODIMENTS the triangulation system. Drastic web page changes prefer-
According to the present invention and referring now to 10 gbly precipitate a re-teach Qf the extraction process, Whiqh
the figures, wherein like reference numerals identify like 18 automatlcally reque§ted lf the page has Changed drasti-
elements of the various embodiments of the invention, one cally and the triangulation fails. Data confidence is therefore
can automatically navigate to a plurality of web site either 100 percent or re-teaching is employed.
destinations, extract specified information based upon taught For example, if a given numerical value such as a stock
schemas, process the extracted data according to customiz- 15 value appears at a certain location in a document, the system
able SCI‘iptS, integrale information from other applications 1n accordance with the present invention enables an appli-
SU.Ch as MiCI'OSOﬂ (“MS”) Word, EXCCI or ACCCSS, ViCW the Cation program to retrieve 1t many times by play1ng the
final output using a browser such as Microsoft Internet  ¢xtraction instructions, even if its location changes because
Explorer, for example, and automatically repeat these steps banners have been added to the top of the web page, for
in a scheduled manner or when requested, for example. The 20 example. Other changes such as font, color and size can be
key to location and extraction of data from. the visual image handled as well. Moreover, the system in accordance with
such as a web page or other web-accessible documen.t 1 the present invention is preferably capable of performing
typically dependent upon one or more of three salient d £1 . h ted with d call
features. The first is the structure expressed in the Document some ceglee ol fearning when presented with dynamicalty
Object Model (“DOM?) of a document. The second are generated web pages or other web-accessible .dc.)cuments
content tags such as key word and regular expression ? (program genegate(cii pag;s) such als pages cor;tammg stock
patterns used to locate snippets. The third are formatting quotfes obrlwteat erth ata,l or te.:xamp Z' f r;:;l 2 few extarnlt).les
features such as size, location of headers or titles, underline, (p{e era d ¥ Wl(.))’ he X rac;on mocu de fm; s dex rac lﬁn
bold or italic “tagging” or other visual layout attributes. fules and applies them to the femainder o the .ate} n the
Referring now to FIG. 1, one embodiment of the present Web bage ot other Web-acces&bl.e document. This 1% espe-
invention provides a core l,ayer on top of which automated 30 f:lally 51gn1ﬁcant because the logic of the data organization
e : is usually hidden to the user.
web applications can be built. In other words, the present . C " . .
invention provides a tool, that can be used by developers or Additionally, multiple “web runners-, each running onits
web users with multiple potential different interfaces, to own thread, can execute extraction scripts to determine if
access data available within of one or more web pages or 35 web pages or other Wel')-.acces&ble documents have been
other web-accessible documents in an automated fashion. changed beyond recognition. Preferably, if a web page or
Considered in more detail, a navigation Application Pro- other w§b-acc§551b1e document has changed dramatlcal} Y
gram Interface (“APT) 10 enables a client application an e-mail ale‘rt is sent to any user of the script, gnd the script
program running on a microprocessor-based device of a user 18 marked with a flag. In response to the e-mail, the exirac-
S . tion module 20 can then be executed to re-teach the data
to learn and store navigation paths to given web pages or 4o traction & q -
other web-accessible documents, including dialogs and extrac 10n. 0 produce a new.scrlp : .
forms that need to be filled in to reach those locations or According to the present invention, data extraction rules
sites, for example. The navigation API 10 includes a record- are preferably kept separate from the extraction program
ing module 12 and playback module 14. For example, if a itself, making it possible to upda.te them separate}y. Utilizing
web site requires a user to enter a login name and password 45 (he system of the present invention, data from different web
fo reach an orientation page and then asks for a set of sites can be gathered for mmultanepus display in formats
preferences to go to specific web pages or other web- such as MS Word, MS PowerPoint or MS Excel, f(:r
accessible documents of interest, it is an object of the present example, or for further processing according to each user’s
invention to enable a client application to record this path particular negds, i.e., extraction of statistics, computations or
once, then play it back many times including the dialog sy Other processing.
interaction with the server. In a generic example, this could In summary, the navigation API 10 provides two services:
allow one to record “metabookmarks”, i.e., bookmarks that recording of navigation paths 12 and playback of that which
record not iny a destination Uniform Resource Locator has been recorded 14. The extraction API 20 additionally
(“URL”), but also the required steps to navigate thereto, and provides two services: recording of extraction patterns 22
play those steps back. 55 and playback of extraction patterns 24. As will be described
Additionally, as shown in FIG. 1, an extraction API 20 in detail below, data in any format can be extracted.
enables an application to robustly define data segments in a Referring now to FIG. 2, and first to the navigation
web page or other web-accessible document. Similar to the recording module 12 that records navigation paths and
case of the navigation module 10, there are recording and associated steps, each web page or other web-accessible
playback modules 22 and 24 included in the extraction API 60 document, for example, an HTML web page, for example,
20. However, instead of recording/playing across web pages or other web-accessible document, is provided 30 to the
and web space, the extraction module 20 records and plays navigation module 10 by either a web application calling the
across elements within a single page. Artificial intelligence present invention (for example, as a mini-agent) or a web
(“Al”) techniques can be utilized to enable pattern matching browser such as Microsoft Internet Explorer (“IE”), for
to ensure that the relevant information will still be retrieved 65 example. Each provided HTML web page or other web-

even if the page is modified (within reasonable limits, of
course).

accessible document enters the navigation module 10 and is
converted 40 into an element or object hierarchy. As is well
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known, referring, for example, to Internet Explorer for the
purpose of explanation, when an HTML web page or other
web-accessible document is requested, the page is transmit-
ted from the server to an intermediate receptor as a data
stream, a well-known example being Winsock. The data
stream is separated and arranged into a plurality of elements
configured in a well-defined hierarchy so they may be used
to build the actual document displayed to the user by Internet
Explorer. Hierarchy objects or elements include lists, tables,
images and columns, for example. Further, these elements
can be nested to provide multiple levels, for example, tables
within tables and so on. As described earlier, the HTML
document itself can come from either browser controls
embedded within an application or from a web browser
itself. This object hierarchy is cached and used during the
navigation recording 50.

Once the web page or other web-accessible document has
loaded, a user interacts 60 with the loaded page by clicking
on or activating links or buttons, entering data and so on, as
is well-known. The navigation recording module 12 cap-
tures 70 each user-generated event 60 such as clicks and
keyboard inputs at the HTML level using the object hierar-
chy built previously (40 and 50). Thus, events are not
captured at the screen level, making the recording immune
to particulars of the current desktop organization, but rather
defined relatively within the web page or other web-
accessible document based upon the object hierarchy (i.e.,
using its lineage).

During the recording, the navigation recording module 12
memorizes which anchors were clicked and which forms
were submitted 70 and maps 80 each user event to an
element in the recorded HTML object or element hierarchy.
This information is preferably stored 90 in an Extensible
Markup Language (“XML”) file, for example, although any
suitable file format could of course be utilized. It should be
understood that the use of an XML format insures
portability, readability, access to the XML object model and
the capability to programmatically modify the recorded path
transfer. The recorded XML file preferably contains tags
indicating the navigation steps and parameters entered on
forms. The navigation XML file contains details about the
recorded navigation in a format that can be read by the
navigation playback module 14. More particularly, the navi-
gation XML file preferably includes the series of steps that
correspond to different web pages or other web-accessible
documents that are loaded during the recorded initial navi-
gation process. Each step includes information about the
web page or other web-accessible document and a collection
of elements that correspond to HTML elements, for
example, such as hyperlinks and form fields that are acted
upon. Each element includes information on how to locate
the corresponding HTML element and what action to per-
form on or with it. Preferably, each navigation step is
recorded as an XML entry in the input file.

Generally, there are two different types of steps for
playback by the navigation playback module 14: form
variations and URL wvariations. Referring first to form
variations, XML encoding of a form provides key-value
pairs for form parameters. These can be changed by an
application, either at the XML file level by simply replacing
text, or at the playback level by accessing the playback
module 14 and specifying new form parameters to replace
the ones originally recorded using the navigation recording
module 12. This enables an application to automatically
repeatedly query a web site while introducing variations. For
example, a form can be filled in to get pricing information
from an online bookstore for different titles by changing a
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8

single parameter in a query form. According to the present
invention, form variations can be automatically used to
accomplish this task. This represents a significant improve-
ment over the prior art as multiple queries can now be
automatically run based upon a single exemplematic query.

Referring to URL variations, these can similarly be
applied to recorded URLSs but with even more possibilities.
The simplest example is the straight encoding of a URL. As
is the case with form parameters, URLs can be replaced by
others either at the XML file level or by direct access to the
navigation playback module 14. The playback module 14
can also understand some more flexible ways of specifying
anchors. An anchor can be specified relative to the structure
of a document, as will be described later. For example, the
playback module 14 can use specifications such as “the third
anchor in the document”. Also, the playback module 14 can
accept specifications that are text-based such as the first
anchor that contains the text “IBM”.

The navigation playback module 14 uses the XML
encoded navigation paths (those created during the record-
ing phase 12 with the option of introducing multiple
variations) as input files. It can then reproduce the naviga-
tion path by automatically generating clicks 100 on docu-
ments and/or submits 110 on forms specified relative to the
structure of the document (referring again to the object or
element hierarchy map), as shown in FIG. 3. Again, the
API’s 10 and 20 shown in FIG. 1 can use specifications such
as “the third anchor in the document” and specifications in
the contents space (text-based) such as “the first anchor that
contains the word ‘IBM’” to identify particular elements of
the web page or other web-accessible document.

Referring to FIG. 3, as will be evident to one having
ordinary skill in the art, there are generally three forms of
links: hard-coded or static links; structure-based links such
as the 357 link from the top; and text-based links such as that
previously described for “IBM”. According to the present
invention, form elements are recorded, as opposed to the
“form” itself, to provide robustness. The extraction module
20 preferably looks for these elements in a web page or other
web-accessible document, then goes back to the parent form
and submits them. In this way, forms can be moved around
in a web page or other web-accessible document that con-
tains them, and yet the playback module 14 will still be able
to identify them. Out of security considerations, the navi-
gation files are preferably encrypted because they may
contain login and password information.

A calling application can provide the required interface
for variance of extraction rules. For example, if an applica-
tion enables automatic navigation to a set of password-
protected web sites and is intended to be used by different
users, a calling application should query these users for
individual passwords to provide to the playback module 14.

In summary, a navigation includes going to a starting web
page or other web-accessible document, performing a series
of actions such as generating clicks on hyperlinks and
submitting forms, which in turn cause a target or final page
to be loaded. The final or target page that is loaded repre-
sents the final step in a navigation sequence that is stored as
a navigation file.

Referring now to FIG. 4, it should be understood that
while the navigation module 110 operates across multiple
web pages or web space, the extraction module 20 operates
at the HTML or web page or other web-accessible document
level. Similar to the navigation module 10, the extraction
module 20 preferably includes a recording module 22 and
playback module 24. The extraction module 20 preferably
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follows the navigation module 10 by processing each final or
target web page or other web-accessible document loaded in
response to operation of the navigation module 110 to
extract relevant or select information or data therefrom.

10

within tag 1 and the end cursor position within tag 2. In other
words, the selection by the user is mapped 190 to generate
the recognition that the user selected tag 1 from line 1
starting at word 2, to tag 2, line 1 ending at word 2, for

Referring first to the extraction recording module 22, it 5 example. Finally, the extraction SCI‘ipt is recorded 200.
accepts as input text selections within an HTML page, for The output of the extraction recording module 22 is again
example. A pattern is identified from these selections preferably an XML file describing the selection(s) to be
according to which data will be extracted using the extrac- given to the extraction playback module 24. It should be
tion playback module 24. Preferably, two selections are noted that this selection specification is expressed in an
considered; however, as more are considered, the pattern ,, abstraction of the actual web page or other web-accessible
will become more predictable, as is well-known. According document from which it was recorded, i.e., it can be applied
to the present invention, three different techniques can be to another page with similar structure. As will be evident to
used for identifying a pattern according to which data can be one having ordinary skill in the art, this is a powerful feature
automatically extracted from a web page or other web- that allows an application program to extract information
accessible document. The first is structure or DOM driven, s from web pages or other web-accessible documents similar
the second is contents or text driven, and the third is a to the recorded page as well as from future iterations of the
combination of these criteria. Structure driven pattern gen- recorded page.
eration relies upon the underlying structure of a web page or The navigation and extraction modules 10 and 20,
other web-accessible document to identify elements, i.e., respectively, preferably comprise plug-ins in a browser such
uses their interrelation and relation to the page as a whole. 20 as Microsoft IE forming a smart client. The power of smart
Contents driven pattern generation relies upon certain key  clients lies in their capability to “meta-surf”, i.e., drive the
phrases that are present in each element of interest or in browser to navigate to web sites and scrape relevant snippets
another element having a known relationship to an element of information from those sites. Meta-surfing takes the
of interest. The combination approach uses both of these surfing paradigm to the next level. It empowers the surfing
approaches to identify the pattern. 25 process to include information stored on the microprocessor-

Referring now to FIG. §, a user selection (for example, all based device of the user, for example, user name and
HTML elements included between a start position of the password, with no loss of privacy.
cursor and an end position, i.e., a portion highlighted) is Referring now to FIG. 6, the extraction playback module
expressed in two different spaces: first, the structural space 24 uses the retrieval specifications from the extraction
based on the document’s hierarchy; and second, the contents 3 recording module 22 (using the XML file) to extract actual
space based upon the document’s text (individual portions of information from a final web page or other web-accessible
an object defined within the HTML object hierarchy). Thus, document loaded in response to operation of the navigation
a selection in a web page or other web-accessible document  playback module 14. The retrieval information contains both
is expressed in structural space as a certain cell in a certain the structural and contents space specifications, and if these
row of a certain table, for example, and in contents space as 35 are expressed as patterns, a termination condition (for
the n* word in the m” line of the p” section. Access to example, the first 5 matches or the last one). The output of
relevant information typically uses both specifications. For the playback module 24 is a text range 210, i.e., a subset of
example, an array cell could be a leaf in the structural space, the H® FML code of the target page that matches the
the smallest accessible element of which can contain a block retrieval, i.e., extraction specifications. In order for the
of text. To represent the selection of one word within this 40 extracted text range to be displayable and/or printable, the
block, the contents space specification is needed. The mod- playback module 24 extracts its lineage (parent structure,
ule uses the definitions in these spaces of a selection and grandparent or other lineage) that speciﬁes its context. The
processes the selection in an array, list or other similar extracted text range can represent not only pure text
configuration. information, but also pictures, charts, graphics or other

Additionally, the extraction recording module 22 is 45 non-textual information. A calling application can arrange
capable of inference, i.e., given two selections, a pattern is these elements in a form suitable for display to the user or
extracted in a structural space by going up in the document for further processing. Preferably, the extracted text range
hierarchy and retrieving the siblings using conventional Al embeds information from both the structural and contents
techniques. A pattern can be extracted in the contents space spaces and preferably maintains links that permit further
by generating a regular expression that matches the selec- 50 processing in both. As mentioned earlier, according to the
tions. The pattern extraction is preferably made available to present invention, techniques of pattern recognition and
the application through the API 20. extraction used include: a structure or DOM based method,

Referring again to FIG. 4, after an HTML web page, for a contents-based method and criteria or a combination of
example, or other web-accessible document is loaded 140, structural and contents-based method.
the page is parsed 150 to produce 160 the HIML hierarchy. 55  Referring now to FIG. 7, the system according to the
Similar to what has been described for the navigation script, present invention is made available through the navigation
the user would then make a selection from the web page or 10 and extraction 20 APIs. Thus, a wide variety of applica-
other web-accessible document by highlighting that portion tions can be built on top of the core technology provided by
170, for example. Regarding the example presented in FIG. the system. Development of a general application 220 taking
4, a user has selected the starting element portion AA, part 60 advantage of the core technology would, for example,
of the parent element A, and ended his selection on element identify a set of web pages or other web-accessible docu-
portion BB of element B. That selection is then mapped 180 ments relevant to the chosen domain; build the navigation
into the HTML hierarchy that was created 160. In other paths to these sites using the recording module 12; build the
words, the user started in tag 1 of content “AAA” and ended interface to get the user’s personal information (login name,
in tag 2 of content “BBB”. The system next maps 190 65 password and other user identification data), if needed; build

selected lines and words to lines and word offsets within the
selected elements, thus generating the start cursor position

the information retrieval rules to be used by the extraction
API 20; build the interface to present the retrieved informa-
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tion to the user; and build the interface to refine the infor-
mation retrieved using the inference capability of the record-
ing module 22.

An example utilizing this technology is illustrated by the
following. Referring now to FIG. 8, a user needs only to start
recording using the navigation recording module 12 and
“surf” as usual to a desired destination URL using Internet
Explorer, for example. Upon reaching the destination URL,
the user indicates the same to the recording module 12. The
user can interact with the recording module 12 using buttons
230, for example.

Referring now also to FIG. 9, the user then highlights (i.c.,
using a mouse, drags over) the desired information to be
extracted 240, and the highlighted data is automatically
recorded and displayed in lower window 250. The user may
now exercise the option of editing the extraction script to
fine-tune his selection. Preferably, a second selection is
highlighted by the user so a pattern can be generated using
conventional Al techniques. Referring now to FIG. 10, the
user upon playing the recorded navigation and extraction
scripts (collectively referred to as Navex) can automatically
extract numerous records 260 that match a pattern (which
may or may not have been fine-tuned) derived from the
extracted text by the extraction recording module 22. Refer-
ring now also to FIG. 11, a user can utilize a “find text”
command 270 to find a particular string such as a stock
symbol and extract data according thereto. In the case of
FIG. 11, the extracted data may include account type,
symbol, description, quantity, high, low, change, last price
and market value, for example. This represents the use of
contents driven patterns, the steps of which are recorded by
the extraction recording module 22.

Structure-based recognition and extraction relies on the
fact that a web page or other web-accessible document is a
collection of HTML tag elements, for example, that are
typically arranged in a repetitive manner. If the HTML
pattern is converted to a “road map” where certain elements
are defined with respect to the top of the page, a clear
structure emerges. According to one preferred embodiment,
the user is required to define two instances of his perceived
pattern. The two selections are then compared to determine
what structural commonality exists. For example, a table can
include cells, each cell having a well-defined structural
relationship to the parent container, the table. Alternatively,
the user could choose the object or element by highlighting
portions thereof, the selection of which is preferably mapped
to the appropriate displayed element. A user could then
define the desired pattern dependent upon the selected
mapped element by defining which portions are to be varied,
and how to vary them.

Contents-based recognition and extraction relies upon
locating key words in a web page or other web-accessible
document and then selecting tags that contain that key word.
A regular expression search is preferably used to define
complex text pattern searches. For example, in the table, all
rows containing “300L" or “200L” can be extracted using a
regular expression: “[23]00L”. In other words, the selection
is based on the contents of the tags, not their relationships to
the table.

Criteria-based recognition and extraction relies upon the
structure and contents-based matches that operate in two
distinct domains. Criteria matches bridge the gap. In addi-
tion to both structure and contents consideration, criteria
matches can also include presentation attributes such as
color, X and Y location, font size or other attribute. The
pattern selection process is a logical AND of all specified
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criteria. In other words, criteria extraction techniques can be
used to recover all cells in column 3 (structure-based) that
require that the cell in column 7 have a red font (attribute)
and contains a minus sign (contents-based).

Referring again to structure-based recognition and extrac-
tion and also to FIG. 12, therein is illustrated another
example. A user has selected text 1110 within a conventional
web page 1120. The parental hierarchy of this highlighted
element within the page 1120 can be seen as DL-DT-A
(1130-1140-1150). According to the present invention, the
system infers that the user wishes to further extract infor-
mation 1160 using this parental hierarchy information (DL-
DT-A, 1130-1140-1150).

Referring now also to FIG. 13, therein is again illustrated
highlighted element 1110 and related parental hierarchy
information 1130-1140-1150. Further illustrated are element
1160 and related parental information 1170-1180-1190.
Using Al techniques, the system of the present invention
evaluates parental information 1130-1140-1150 and 1170-
1180-1190 to determine a most likely pattern that the high-
lighted element 1150 and element 1160 can be classified as
satisfying, and then finds the next element which matches
that pattern, if any.

Again, it should be understood that a web page or other
web-accessible document is a collection of HTML tags, for
example. Some common tags are: TABLE—a table of data
internally consisting of: TR—a Table Row, which in turn
contains TD—a “cell” of data, A—Anchors and
P—Paragraphs, for example. Formatting tags are also typi-
cally included such as: B—Bold, I—Italic, U—Underline
and BR—Break (new line). When two selections are made,
the HTML pattern extractor determines what the two selec-
tions have in common; i.e., at the least, two patterns are the
same tag, and the “lineage” or ancestry tree matches, that is,
both selections have ancestry that matches DL-DT-FONT-A.
If the pattern type and lineage match, then a pattern is
determined to exist. It should be understood that a lineage
may be “clouded” by formatting elements such as B, I or U.
The pattern extractor preferably removes these from con-
sideration. i.e., ignores them, when performing the match.

Taking a moment to review parental information 1170-
1180-1190 related to element 1160, and parental information
1130-1140-1150, pattern DL-DT-A is clearly recognizable
and identifiable using conventional Al techniques. (Note that
in this case 1170 and 1130 refer to the same DL.) Further,
series element 1200 associated with the object hierarchy of
element 1140 increments according to the record number
when compared to element 1210 related to parental hierar-
chy element 1180 (i.e., “1” to “3”). Accordingly, software
implementing the system of the present invention preferably
uses conventional pattern matching techniques well-known
to those having ordinary skill in the art to infer the next
record that the user wishes to extract should have a parental
hierarchy that fits the pattern DL-DT-A and includes a value
of 5,then 7,9 . . . associated with the DT parental hierarchy
element. Having been taught the pattern (DL-DT-A1.3.)
through the user’s interaction or from an application calling
the present method, the navigation and extraction APIs 10,
20 can be used to extract numerous records matching the
pattern defined.

The purpose of “find text” and, hence, contents-based
pattern recognition is to provide answers by utilizing text
based searches. For example, the regular expression [0-9]
*[0-91*[0-91+V[16Y32]* will return any number of any
length followed by any number of any length followed by
any number of any length and/or a number divided by 16 or
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32. As will be understood by those persons having ordinary
skill in the art, this expression may be useful in extracting
stock quotes from a web page or other web-accessible
document. The final text command is simply recorded as a
step in the extraction XML file. Information extracted can

14

can be called to eventually result in a fail condition or the
extraction of relevant data from a web page or other web-
accessible document. Two tables can be generated from the
extracted information, namely, the HTML descriptor and the
actual text. It should be understood that the HTML descrip-

5
further be mapped according to known relationships, after tor for the extracted text is important because it may be
which application specific components can be built to permit necessary to fully understand what has been extracted, for
the use of standard query tools, for example. example, green for stock prices that have risen or are
As described earlier, contents-based pattern matching positive, and red for those that have fallen or are negative.
uses a selection process by Conducﬁng a regular expressjon 10 An application can then cross-reference and use this infor-
search on a web page or other web-accessible document for mation to permit a user to have access to the information in
a pattern, for example, [23]00L. Elements that contain the a database format.
pattern are tagged. Tagging is a process of marking an The power of the pattern matching system according to
HTML element in the HTML DOM (structure map), for the present invention lies in teaching patterns of any of the
example, as passing the key word search filter and being of 5 three types, and the system automatically generating the
interest to the user. Next, for each tagged element, the user same required snippet object structure for all cases. In order
may select an element before or after the selection by for this approach to be successful, the teaching process is a
traversing the tree. He may do this in two ways: moving up simple and intuitive, preferably point-and-click, interface to
to the parent element (Up Parents) and shifting the source specify extraction scripts. Either the extraction procedure
Index * (Shift offset) or defining the road map that specifies ,, validates the data immediately, or a re-teach of the extraction
a set of directions to go from the tagged element to another procedure is automatically requested.
related element. For example, a compound road map is Referring now to FIG. 15, all three pattern matching
<UP>TR:TD,TD,TD, i.e., move up to the first TR then go to approaches “meet” at macro steps. That is, the rest of the
the 3™ cell in that row. system receives a pattern of type snippets, on which subse-
Criteria-based matches identify selections based on a ,5 quentoperations are performed. Having recorded navigation
series of tests. DOM or structure-based matches require and extraction schema in XML files, for example, scripts can
well-structured web pages or other web-accessible docu- be written to employ them. A representative script could, for
ments or the ability to analyze the page and set stop and example, automatically navigate to a web page or other
ignore tags accordingly, for example, start at the third row in web-accessible document, extract the information on the
the second table and ignore formatting tags, while contents- 3, final page, process the data, including validations, and return
based matches are less stringent. If the key word search results as an HTML table in the browser by executing a
succeeds, data is returned if the key word exists in all items series of operations according to a navigation file, then an
of interest and the user is interested only in the key word and extraction file, then performing operations on the extracted
not its location in the DOM. Criteria-based matches are a data. The constituents of the script include one or more
combination of both types of matches. In a typical situation, 35 navigation and extraction schemas and one main program
the criteria for selecting an item will be based on: (1) its that calls these schemas in the order required. There may
structure attributes (tag name, lineage or other structural also be other programs called by the main program to
attribute), (2) its presentation (font type, location on the perform specific processing. Not only data but also scripts or
page, height, width or other formatting) and (3) contents in programs can be identified and streamed in accordance with
both the HTML text and the text shown to the user 4y the principles of the present invention, i.e., the system of the
(“Innertext”). All tags in the web page or other web- present invention has application for ASPs. A script helper
accessible document are preferably examined to determine is preferably provided to: define the schema files the user
whether they meet the selected criteria. wants to reference in his program (akin to an include
For example, referring now to FIG. 14, regular expres- statement in C); write the glue to call these programs in a
sions may be entered for lineage or the text contents (items 45 main program module; include references to objects such as
2,3,4,5,6). Additionally, ranges for the geometry may be databases or files, for example, that the user wants to access;
entered in items 7,8,9,10: the Left, Height, Top and Width of present the output data to an IE browser, for example; or
the tag element. The tag elements that qualify are those that ~ send an e-mail notification.
meet all the criteria specified. More particularly, according The input to the script helper is preferably an XML file
to a preferred embodiment of the present invention, the so that defines the constituents of the complete program. Each
following selection criteria are utilized: (1) tag name—select XML step is a file to be included in the final program. Based
all tags based on a list of tag names, typically one item; (2) on file extensions, the system preferably will automatically
lineage—computed by going up the DOM tree until the convert the file input to VBScript code. Each conversion
BODY (top of the document) is reached (the expression results in a subroutine (or function) being added to the main
entered must match a portion of the computed lineage or 55 program. The main program can now call the subroutines to
entirely); (3),(4) text—search for text in either HTML or the perform automated navigations and extractions.
Innertext; (5),(6) tag inclusions—lineage may not be Default execution command lines are stored in the XML
specified, but instead an include/exclude list may be speci- make file, while file extension type informs the system what
fied; (7),(8),(9),(10) geometry—Top, Left, Width, Height. type of file is being loaded and defines subsequent process-
Items 1,2,3,4,5,6 are computed by the system based on the 60 ing. The system according to one preferred embodiment of
DOM tree and Innertext and InnerHTML attributes of the the present invention preferably has objects loaded that
element (available from the DOM tree). Items 7,8,9,10 are include an extraction run time processor that knows how to
attributes of the element, available in the DOM tree. run a taught schema, gives access to internal objects such as
From a general standpoint, these individual pieces can be the CEFIND, CECRITERIA and documentation on how to
used in a total system solution as well. For example, 65 use their functions in the Object Browser of VB; a grid

navigation and extraction scripts (collectively Navex
scripts) can be read and executed. If one fails, other scripts

processor that processes the extraction data into formats
requested and provides low-level presentation capability;
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and an object schema that takes the snippet grid information
and provides XML /Excel/database access. These objects are
preferably accessible from within scripts loaded to the
extraction playback module 24.

Of course, if the information already exists in XML,
conversion to XML is not required. In accordance with the
foregoing description, XMLized snippets can be extracted
from HTML. On the other hand, information may appear in
a format other than XML or HTML. In accordance with the
present invention, data extraction may involve the interme-
diate step of first converting non-HTML to HTML. Com-
mercially available applications such as Microsoft Word
include utilities to save documents in HTML, and the system
of the present invention can utilize such utilities as plug-ins
in the browser to convert to HTML prior to producing XML
snippets. In various situations, however, such utilities do not
exist or they operate imprecisely. For example, in the
situation in which the format is .pdf, the system of the
present invention supports the intermediate transformation
from .pdf to HTML, that provides imprecise conversion, as
well as data extraction from .pdf to XML snippets using a
.pdf recorder plug-in to provide precise conversion of all
.pdf documents. More specifically, intermediate conversion
from .pdf to HTML is imprecise when .pdf tables and lists
are encountered. The following describes the aspects of the
.pdf recorder in accordance with an embodiment of the
present invention to precisely convert a .pdf document.

The .pdf recorder mines textual data from .pdf documents
employing specified filters, and the data is preferably for-
matted in required format and saved in HTML, CSV files.
The .pdf extraction involves two steps, namely filtering and
structuring.

Filtering removes unwanted data. FIG. 16 illustrates the
filtering mechanism. The input is the data grabbed from the
specified page of the .pdf document. Filter “1” removes the
first part of the unwanted data and forwards the remainder.
In order to do this, the following procedure is performed.
First, the user specifies an expression (word, phrase or a
regular expression) which forms the boundary between the
wanted and the unwanted data. Second, the user specifies
whether the data needed is after/before the expression speci-
fied in the first step. Third, the user specifies whether or not
to include the previously specified expression (before/end).
The data forwarded by filter “1” forms the input to filter “2”.
The user repeats the steps described above to be left with the
data region of interest. Referring now to FIG. 17, the
highlighted section indicated by the bolded text, for
example, is the selected data within the region of interest on
application of the regular expression filter mpd[0-9]+.

Additionally, structuring of the data is also performed. In
order to convert the data into a tabular form, the user defines
the table structure and the pattern of each column. For
example, FIG. 18 illustrates the pattern for the second
column of the table. After the user defines the pattern for all
columns, the table emerges, as shown in FIG. 19.

The description to this point refers to various embodi-
ments developed to aid in data extraction from document
sources, typically (though not exclusively) accessed on the
Internet through a browser. The purpose of these data
extractors is to convert any document-centric information to
accessible intelligence. To provide that access to existing
enterprise processes, additional tools must be provided to
normalize and cleanse the data extracted so that the final
output is in the form required by the business process
consuming the data. A visual programming development
environment, the “Web Studio”, enables non-programmers
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to build agents to extract and deliver snippets of relevant
information in the format most useful to them. Referring
now to FIG. 20, the Web Studio helps define the flow of
navigation, extraction and normalizing processes that define
the complete data collection procedure. The Web Studio
records the processes through graphical workflow drawn by
the user. The Web Studio then generates a script that is
interpreted at run time through a Web Player, a playback
system for the script.

Two preferred deployment vehicles for run time execution
are provided, namely, smart servers and smart clients, also
known as Web Bands. Both are described in turn in the
following sections.

Referring now to FIG. 21, Web Bands is a software
system that is preferably installed on the microprocessor-
based device of the user and exposed as standard (Vertical
and Horizontal) bands housed within the browser, for
example, Internet Explorer. The Vertical Band, which is the
main user interface, contains items (like buttons or
hyperlinks) that allow the user to perform specific tasks
using the underlying technology according to the present
invention (for automated navigation, extraction, display,
storage and other processing). The Horizontal Band pro-
vides an additional interface area for specific applications
that would be invoked from the Vertical Band. The Web
Bands house HTML pages that act as the user interface for
the system.

To install the system, a user would go to a web site and
download an installer file to his microprocessor-based
device, for example, personal computer. The user would
then execute this downloaded installation file by double
clicking the icon or executing the Run Download
Folder\install.exe command at the command prompt, for
example. This would start the process of installing the Web
Band system on the user’s microprocessor-based device.
The installable is preferably an Active Setup, which means
that the installer downloads the various files that are
installed on the user’s machine from the web site. This
ensures that the latest version of the software is always
installed on the user’s machine. It should be understood that
the user’s microprocessor-based device must be connected
to the Internet or another network through which it can
access required data from the web site. Also, the entire
installation may be distributed on removable media such as
CD-ROMs. The installation creates the folders needed by
the Web Band system, installs required files in these folders,
registers the various COM components on the target
microprocessor-based device and modifies the system reg-
istry to register the Web Bands as IE bands.

Once the software is installed, the user can view the Web
Bands by starting IE and selecting a View—Explorer Bar—
Vertical Band menu option, for example. The entire install-
able may be created using commercially available software
such as Wise Installer, for example. The system includes the
following major components: Web Bands, the component
that a user interacts with in IE, that implements the specified
COM interfaces required to be IE bands; associated file(s):
NNEBand.DLL, IEBand.OCX and IEBand.INI; a Web
Player, a component embedded in the Web Band to provide
the main underlying functionality to download and execute
scripts that constitute a task. (The Web Player itself contains
many functional objects like the Web Navigator and Web
Extractor that can be used by scripts.); and Band Aid, a
component embedded in a web page or other web-accessible
document (using the OBJECT tag in HTML) to connect to
the Web Player so that VBScript and JavaScript within the
HTML page can make use of the Web Player functionality.
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For example, a Band Page uses the Band Aid object to get
a handle to the Web Player in the current IE instance.
VBScript or JavaScript within the Band Page then uses the
Web Player to execute a script that performs a certain task.

18

customize his Web Bands in order to include new scripts
made available on the web site. The provider would pref-
erably provide a simple mechanism on the web site, to allow
a user to customize the appearance and functionality of his

The Web Bands preferably have corresponding web pages 5 Web Bands. After the user saves the customized Web Band,
(HTML files) that constitute the user interface. These files the customized band would be displayed whenever the user
are specified in the INI file for the Web Bands. In the default views the Web Bands.
installation, they are specified as web pages on the web site. Also, referring to FIG. 22, a smart server can be provided
A corporation or users can author their own web pages and d’, t the ori .’1 i ¢ ih (i tion that
customize the look and feel of the Web Bands to present a accorcing fo he prncipies o the present invention tha
rich user interface. These web pages can be created in a meta-surfs to gther data on the Internet. One .of the. roles of
standard HTML Editor and can contain DHTML,, VBScript/ a smart server s to fill a knowledge repository in back-
JavaSeript, applets or plug-ins, for example. ground mode. As ShOWI} in FIG. 22, for example, a smart

Some guidelines need to be followed fo use the underly- server collects data required by stqck analysts such as recent
ing Web Player system. The user can modify the INI file 5 gew§ on more the}n 1,000 COmPpAEs. Smart servers provide

. : ; istributed, multiple dynamic virtual data feeds. The data
%ntrgas l;o SpeCIfyfthetrjqulred B?ndfpilg'léi/lai thle defaltlh‘ ("1F£e feeds Web Folders that comprise a knowledge repository
and vages prelerably consist o ¢ ements ° accessible by smart clients. In an alternative embodiment of
hyperlinkff or bllqmczllsl) Lhat ﬂi: user select(si/ CthS,OH tct)lcarry the present yinvention, extracted data can be stored in a
ot e s Al ks copondio it ot eposty. il Mol Exctuns
that constitutes a task) in the Web Band has s,ome VBScript 2000 or any other database that constitutes a knowledg ¢
gr JavaScript code that is executed in order to run the repository for XML tagged data, > that.lhe userean readily
. L . access the stored data needed in conjunction with other
correspon(ilmg appllgatloil Sﬁnpl: Th; ;V;t:‘ PLaye.r that car; business processes. Each request by the smart server pref-
comprise the extraction playback module that 1s a part o « 55 - B
the %Veb Bands) provigesythe functionalitgl to dovgnload 25 Zgzbgml;cotpz ;ﬁsgigggf{iﬁgﬁy to visit the target web site
scripts and execute them on the user’s microprocessor-based p. : .
device. This functionality can be invoked by standard AS shown in FIG. 23, a ,Web server interface can be
VBScript or JavaScript in the Band Page. Thus, in accor- provided that, on demand, directs meta-surfing by a smart
dance with the present invention, an infrastructure is pro- server (o gather Qata through the I.nter‘r‘let. The data”that 1s
vided for streaming programs across the Internet. Auser can 3 gathered can be Vlewed b,y the user in a Webwatcher” mode
log on to a web site, a script is provided in the Web Band, that prov1des a run time mterface? which enabI.es the user to
and the Web Player runs the script. When the script runs, the monttor ghe data. The user can view changes in the data as
results can be displayed to the user, for example. This can the data is updated.
enable the user to access downloadable transportable busi- In a preferred embodiment of the present invention,
ness intelligence, so the host of the web site can send or 35 SCIIpts are stored at a centralized repository that is accessible
license a business object for execution by the user. through the Internet, for example. In this way, if there are
Alternatively, the business object can be ported to the web multiple users of a script, should that script fail it is easy to
site for execution and the results displayed to the user. ensure eagh of the users h?S_a corrected script as soon as

Additionally, integration with applications such as possﬂ?le, Le., as soon as it is dpwnloaded tq the central
Microsoft Excel is now possible. Data such as stock quote 4o epository. One can activate a script by requesting access to
updates, for example, can feed directly into an Excel sheet. it, temporarily storing it and then locally running that script.
That is, the navigation and extraction modules 10,20 can be It should further be understood no matter how robust the
run direcﬂy from an application such as Microsoft Excel to navigation and extraction methods utilized according to the
fill an Excel sheet, i.e., can be embedded in the application ~ present invention are, they may sometimes fail, either
and invoked within the application to pull in relevant data 45 because changes of too great a magnitude have been made
and process that data. Additionally, embedding the naviga-  to the destination or intervening web pages or other web-
tion and extraction modules 10,20 within an application that accessible documents, or previously accessed web pages or
is in turn embedded within a browser enables “one-click” other web-accessible documents are no longer accessible,
operation to pull in any web-accessible document in any for example. ACCOI‘dingly, it is desirable to have some way
format to any application executed anywhere on any plat- 59 1o audit or confirm that navigation and extraction scripts are
form. still operational. If the scripts are stored in a central

The system of the present invention also enables the repository, as previously described, auditing their correct
provider of the system to promote a developer community operation becomes considerably casier.
that would write application scripts for the Web Bands. The Generally, by periodically accessing each script and at
scripts would be made available on a web site through 55 least partially executing it, one may determine whether it is
collaboration with the developers. Once a developer regis- functioning properly by comparing the extracted data
ters with the provider, script generation tools such as the against an expected result. For example, if a stock price is
navigation recording module 12 would be available to a intended to be extracted, it is expected that the data extracted
developer for downloading. The provider would provide from the destination web page or other web-accessible
developers with working space on the web site to upload the 60 document should be a number and probably a number
scripts. These scripts might be checked by the provider for ending in some decimal fraction. If the data extracted does
potential errors or security hazards and then made available not fulfill this expectation, for example, instead includes
to a user (with the Web Band system). To write a script for alphabetic data, then it is known the script has failed. The
the Web Band system, one does not need to be an expert script can then be automatically disabled, and proper noti-
programmer. The developer should have a fair knowledge 65 fications sent to individuals or entities responsible for the

about VBScript, HTML and read about the structure and
functionality of the Web Player. A user would be able to

operation of the failing script by e-mail or pager notification,
for example.
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Alternatively, a failing script could be re-accessed one or
more times, or at predetermined intervals, to determine
whether it is operating correctly and whether the error that
apparently caused the script to fail has seemingly ceased to
cause a problem. In such instances, the script could be

20

dependent upon said target pattern for each said at least
one subsequent visit to said target page;

said extraction recording module remapping said target
page by re-identifying any modified structural defini-

” . ; ) Pvs tions of said plurality of elements thereby to enable
conditionally re-activated depending upon design criteria. to an altered taroet page:
Such design criteria may include conditional limitations .access . get pag . .
such as whether a technician has had an opportunity to said extraction playban modu.le identifies and scrapes
review it and whether it has failed before. In the preferred said select ones of said plurality of elements dependent
embodiment of the present invention, such an auditing of upon said target pattern and said re-identified structural
scripts can occur many times a minute for some portions of deﬁnltlons to thereby.automat.lcally identify and scrape
the scripts (such as accessing a price of an item for sale from said select ones of said plurality of elements from said
a plurality of vendor web sites), while only executing other altered target page dependent upon said target pattern;
portions of scripts considerably less frequently (actually wherein information of interest to said user is automati-
buying some of those items for purposes of auditing the s cally extracted from said target page for each said at
remaining portions of the script). least one subsequent visit to said target page.
Although the present invention has been described with a 2. The system of claim 1 wherein said electronic docu-
particular degree of specificity with reference to various ~ mentis a web site and said target page is a web page or other
preferred embodiments, it should be understood that numer- web-accessible document.. ) )
ous changes both in the form and steps disclosed could be 3. The system of claim 1 wherein said contents and
taken without departing from the spirit of the invention. For structural definitions are specified by a said user through
example, in the case of a non-HTML format, if the inter- user interaction using an application program interface by
mediate step of converting to HTML is imprecise, as in the filling in forms and activating HTTP links.
case of .pdf format, in accordance with the principles of the 4. The syste.m.of claim 1 wherein said format compri§es
present invention, a person having ordinary skill in the art . 2 format consisting of one of the group of search engine
can configure a specialized extraction recording module 22 results, web pages, other web-accessible documents, e-mail,
to directly convert to XML. Thus, source informationin any (Xt feeds in any format, HIML, .txt, .pdf, Word, Excel, .ppt,
format can be used as a data feed. Also, additional intelli- ftp text feeds, databases and XML.
gence can be incorporated into the extraction module 20, for 5. The system of claim 1, further comprising:
example, the language in which data appears such as 0 a SCI“ipt for altering said sequence of actions, thereby
English, French, German or other language can be recog- generating a second sequence of actions; and wherein
nized so that relevant data in any language can be extracted. said navigation playback module automatically
Also, the graphical user interface displayed to the user can executes said second sequence of actions, thereby
provide a bar that enables the user to choose to view the accessing a second target page and automatically
percolation of results displayed by the Webwatcher (e.g., 35 identifies and scrapes select ones of said plurality of
“Show Me”, the selection of which may also provide the elements from said second target page dependent
user access to an additional bar that displays statistics such upon said target pattern.
as how many web page or other web-accessible document 6. The system of claim 1 wherein:
views have been processed, how many web pages or other said extraction recording module automatically accesses
web-accessible documents have yielded relevant data, a said target page according to said recorded sequence
summary of how much relevant data has been collected and and remaps said target page by re-identifying said
other statistical information). The scope of protection sought structural definitions of said plurality of elements;
is to be limited only by the scope of the appended claims that said extraction playback module automatically identifies
are intended to suitably cover the invention. and scrapes select ones of said plurality of elements
We claim: 45 dependent upon said target pattern and said
1. A system for automatically extracting data from at least re-identified structural definitions; and
one electronic document in any of a plurality of formats, said said select ones of said plurality of elements are compared
at least one clectronic document including a target page to predicted results to determine whether said mapping
being accessible over a computer network, said target page is functioning properly.
comprising a pl.u.rality of el@mer}ts each having a contents or 5, 7. The system of claim 1, further comprising:
structural‘deﬁmtlo'n, wherein said strl}ctural deﬁmtlon’ 1{1ter- means for generating at least one file including data
relates said plurality of elements, said system comprising: indicative of said actions and said target pattern; and
a navigation module to record a sequence of actions means for storing said at least one file so as to be
associated with an 1n1.t1a1 visit by a user to said target accessible over said computer network.
page operable to navigate to said target page of said 5 8 The system of claim 7 wherein said file is in XML
electronic document; format.
an extraction recording module to receive user inputs 9. The system of claim 1 wherein said computer network
from said user defining information of interest to said includes a global interconnection of computer networks.
user to be extracted from said plurality of elements of 10. The system of claim 1 wherein said extraction record-
said target page and generating a target pattern for 4y jng module ignores some of said structural definitions in
automatically extracting said information of interest to identifying said target pattern.
said user from said target page; 11. The system of claim 1 wherein said modules are
a navigation playback module to automatically access plug-ins in a browser.
said target page according to said recorded sequence 12. A method for automatically extracting data from a
for at least one subsequent visit to said target page; and 65 target page of at least one electronic document being acces-

an extraction playback module to automatically identify
and scrape select ones of said plurality of elements

sible over a computer network, said target page comprising
a plurality of elements each having a contents or structural
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definition wherein said structural definitions interrelate said
plurality of elements, said method comprising:

recording a sequence of actions associated with an initial

visit to said target page by a user operable to electroni-

22

puter network, said contents and structural data and ele-
ments defining a select web page or other web-accessible
document of said web site, said system comprising:

a navigation module being operable on a microprocessor-

cally navigate to said target page of said electronic 5 based device electronically coupled to the Internet or
document; other computer network, said navigational module
receiving user inputs defining a user selected subset of being operable to:
said plurality of elements to be extracted based on at record a sequence of actions of a user operable to
least one of said contents and structural definitions; clectronically navigate to said select web page or
generating a target pattern to identify said user selected 10 other web-accessible document of said web site
subset of said plurality of elements to be extracted in using the Internet or other computer network; and
subsequent Visits to said target page; automatlcally.access said select Web page or other
automatically accessing said target page according to said web-accessible document according to sa%d. recordffd
recorded sequence for at least one subsequent visit to < Se?uencebfor at leasﬁ one subsequ.eéllt len 1o Sali
said target page; se.gct W; ptage o(ri other web-accessible document o
automatically identifying and scraping a subset of select an jiltr::ioil er,nzrziule being operable on said
ones of said plurality of clements dependent upon said microprocessor-based device, said extraction module
target pattern for each said at least one subsequent visit; being Iz)perable io: ’
" rmeturl deintions of swid plraly of cemens  Teoeue user inpus identilying information of iteres
thereby to enable access to an altered target page; and plurality of elements on said select web page or other
identifying and scraping said select ones of said plurality web-accessible document for extracting said infor-
of elements dependent upon said target pattern and said mation of interest to said user;
re-identified structural definitions to thereby automati- 25 automatically identify and scrape select ones of said
cally identify and scrape said select ones of said plurality of elements of said select web page, or other
plurality of elements from said altered target page web-accessible document dependent upon said pat-
dependent upon said target pattern; tern for each said at least one subsequent visit to said
wherein information of interest to said user is automati- select web page or other web-accessible document;
cally extracted from said target page for each said at 30 remap said web page or other web-accessible document
least one subsequent visit to said target page. by re-identifying any modified structural definitions
13. The method of claim 12 wherein: of said plurality of elements thereby to enable access
in a first mode, said target pattern is dependent upon said to an altered web page or other web-accessible
interrelation of said structural definitions for said select document; and
subset; 35 identify and scrape said select ones of said plurality of
in a second mode, said target pattern is dependent upon element§ dependent upon §3}id pattern and said
contents of said select subset; re-1(‘1€nt1ﬁc.:d st'ructural deﬁmthns to thereby auto-
in a third mode, said target pattern is dependent upon said matlce}lly identify and scrape §a1d select ones of said
structural definitions for and contents of said select 4, plurality of elemc?nts from said altered web page or
subset; and other web-accessible document dependent upon said
in a fourth mode, said pattern is dependent upon format- lf) attern, f . £i d .
ting of said select subset; and wherelin 1n ormation o nterest .to said user 1s auto-

in a fifth mode, said pattern is dependent upon said aa;;ia\l,li};if )t((t)rzztizdt;?gzﬁ (;I;gs:'ld at least one subse-
stle(lictuial tdeﬁl;lititons for, contents of and formatting of 45 2. The system of claim 19 wherein said microprocessor-
said select subset. R :

14. The method of claim 12 wherein said actions include Eng;gbl(cjae:ﬁ:zu;lcgg?s; :;EXZ?; and said modules are
user interaction with a plurality of electronic documents. 21. The system of claim 20 wherein said modules and

15. The method of claim 14 wherein each of said plurality prowser software are mutually responsive to one another.
of electronic documents comprises a web page or other 50 23 The system of claim 19 wherein:
web-accessible electronic document. in a first mode, said pattern is dependent upon said

16. The method of claim 15 wherein said actions include . lati %sai d structural definitions for said select
activating HTTP links and electronically filling in and 1ntt<)3rre. auono
submitting forms. . subset; . .

17. The method of claim 12 wherein said format com- 55 2 asecqnd mode, said pattern is dependent upon contents
prises a format consisting of one of the group of search . of sa1.d select subs§t; . .
engine results, web pages, other web-accessible documents, in a third mode, said pattern is dependent upon said
e-mail, text feeds in any format, HTML, .txt, pdf, Word, structural definitions for and contents of said select
Excel, ppt, ftp text feeds, databases and XML. subset;

18. The method of claim 12, further comprising the step 60 in a fourth mode, said pattern is dependent upon format-
of: applying XML tags to said scraped subset of select ones ting of said select subset; and
of said plurality of elements. in a fifth mode, said pattern is dependent upon said

19. A computerized system for automatically scraping structural definitions for, contents of and formatting of
select data from a web site, data associated with said web said select subset.
site including a plurality of elements each having contentsor 65 23. The system of claim 19 wherein:

structural data associated therewith, and being stored an a
server being accessible through the Internet or other com-

said navigation module is adapted to automatically alter
said sequence of actions according to predetermined
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criteria and automatically access other web pages or
other web-accessible documents according to said
altered sequence; and

said extraction module is adapted to automatically alter

24

remaps said target page by re-identifying said structural
definitions of said plurality of elements;

said extraction playback module automatically identifies
and scrapes select ones of said plurality of elements

said pattern according to predetermined criteria and s dependent upon said target pattern and said
automatically identify and scrape other select ones of re-identified structural definitions; and

said plurality of elements of said other web pages or said select ones of said plurality of elements are compared
other web-accessible documents dependent upon said to predicted results to determine whether said mapping
altered pattern. is functioning properly.

24. A system for automatically extracting data from at ;5  28. A method for automatically extracting data from an
least one electronic document accessible over a computer ~ electronic document being accessible over a computer
network, comprising: network, comprising:

anavigation module to record a navigation path to a target in an initial visit by a user to a target page of said
page selected by a user, said target page comprising a electronic document, recording a navigation path to
plurality of elements each having a contents or struc- 15 said target page and receiving at least one user input
tural definition, wherein said structural definition inter- defining mfor{)nauon of énter.zst to said user in ,S,ald
relates said pluraliy of clements; o plutatly of clements ach having a contents o

a.n.extracglon.fieco?mg m.O(f:lule regelvmfg .at least one uss:g structural definition, wherein said structural definition
mput for 1 entlbymg 1n orrélatlo(;l ¢ 1nte¥est on sal interrelates said plurality of clements;
target page to be extracted and generaling a farget 20 generating a target pattern for extracting said information
pattern for extracting said information of interest; of interest from said target page;

a navigation playback module to automatically access automatically accessing said target page according to said
said target page according to said navigation path for at navigation path to return to said target page for at least
least one subsequent visit to said target page; one subsequent visit;

an extraction playback module using said target patternto 25 for each subsequent visit to said target page, extracting
extract said information of interest from said target information from said target page based on said target
page for each said at least one subsequent visit to said pattern, said extracting information including remap-
target page; ping said target page by re-identifying any modified

said extraction recording module remapping said target structural definitions of plurality of clements thereby to
page by re-identifying any modified structural defini- 30 enable access to an altered target page and identifying
tions of said plurality of elements thereby to enable and scraping said select ones of said plurality of
access 1o an altered target page; and elements dependent upon said target pattern and said
. . g . re-identified structural definitions to thereby automati-

said extraction playback module identifies and scrapes . . . -
. . . cally identify and scrape said select ones of said
said select ones of said plurality of elements dependent . .

. : . . 35 plurality of elements from said altered target page

upon said target pattern and said re-identified structural . )

. . . . dependent upon said target pattern;
definitions to thereby automatically identify and scrape herein inf . £ d . .
said select ones of said plurality of elements from said w erlelm m ormeglcf)n ° m‘t(fj:rest to sl ufser 18 a;ll tor%au-
altered target page dependent upon said target pattern; cally extracted from said target page for each said at

o . - . . . least one subsequent visit.
wherein information of interest to said user is automati- . . . -
. . . 40 29. The method of claim 28 further comprising: providing
cally extracted from said target page in each said at . . . - :
. . a graphical user interface for said user to input said at least
least one subsequent visit to said target page. . o . .
. . . . one user input defining information of interest.
25. The system of claim 24 wherein said electronic . . .
. . . . 30. The method of claim 28, further comprising: provid-
document is a web site and said target page is a web page or . . . . .
. ing a graphical user interface for said user to select said
other web-accessible document. . . B . .
. . 45 target page, monitor said user’s navigation to said target

26. The system of claim 24 wherein: . . . .

. . . page, and for said user to define information of interest on
said target page comprises a plurality of elements each said target page

having a lcc(;ngzn.ts. or §tmctu1ra1 deﬁr,l(lino?’ Wflereufl Seild 31. The method of claim 28, further comprising: provid-

structl.lra chnition 1nterrelates said plurality of ele- ing a graphical user interface for said user to input user

ments, . . . 50 preferences for a subset of a plurality of elements on said
said extraction recording module remaps said target page target page to be scraped.

by re-1dent.1fy1ng any modified structural definitions of 32. The method of claim 28 wherein said extracting

said plurality of elements thereby to enable access to an jnformation comprises: scraping a subset of elements from

altered target page; and said target page.

said extraction playback module identifies and scrapes ss 33, The method of claim 28 wherein generating said target
said select ones of said plurality of elements dependent  pattern includes: analyzing at least one of a structural
upon.s.aid target pattern and sa}d re-1§ientiﬁed structural attribute, a content attribute, and a formatting attribute
definitions to thereby automatically identify and scrape associated with each element of said target page selected by
said select ones of said plurality of elements from said said user.
altered target page dependent upon said target pattern. gy 34. The method of claim 28, further comprising: storing

27. The system of claim 24 wherein: extracted information in a repository.

said target page comprises a plurality of elements each 35. The method of claim 28, further comprising: format-
having a contents or structural definition, wherein said ~ ting extracted information into a standard data format,
structural definition interrelates said plurality of ele- thereby generated formatted extracted data.
ments; 65  36. The method of claim 35, further comprising: export-

said extraction recording module automatically-accesses
said target page according to said navigation path and

ing said formatted extracted data into a software application
specified by said user.
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37. The method of claim 35, further comprising: process-
ing said formatted extracted data according to a process
selected by said user.

38. The method of claim 28, wherein said automatically

26

identifying and scraping said select ones of said plu-
rality of elements dependent upon said target pattern
and said re-identified structural definitions to thereby
automatically identify and scrape said select ones of

accessing comprises periodically visiting said target page. 5 said plurality of elements from said altered target page
39. A computer implemented method for automatically dependent upon said target pattern; and
extracting data from an electronic document being acces- transforming said extracted information into a standard
sible over a computer network, comprising: format for further processing;
providing a graphical user interface for a user to identify wherein information of interest to said user is automati-
aweb page as a target page, said target page comprising 10 cally extracted from said target page and transformed
a plurality of elements each having a contents or into a format suitable for use by at least one other
structural definition, wherein said structural definition software application for each said at least one return
interrelates said plurality of elements; visit to said target page.
recording a navigation path to said target page; 40. The method of claim 39, further comprising: storing
providing a user interface for said user to identify a subset 13 ::;is?txotrr;aed information in said standard format into a
of a plurality of elements of said target page as bein ’ . e
infor?nation };f interest to said user t?) bepe)g(tracted; ¢ . 41. .The method. of clalrg 39? furt.her COmPpIISIng: 1rgp0rt-
. . . . ing said extracted information in said standard format into a
gener.atmg a target pa.ttern for extracting said information software application specified by said user.
of interest from said target page; 20 42. The method of claim 40, wherein said automatically
automatically accessing said target page according to said accessing comprises: periodically returning to said target
navigation path for at least one return visit to said target web page, whereby information of interest is periodically
page; extracted.
for each return visit to said target page, extracting infor- 43. The method of claim 41, wherein said automatically
25

mation from said target page based on said target
pattern, said extracting information including remap-
ping said target page by re-identifying any modified
structural definitions of said plurality of elements
thereby to enable access to an altered target page and

accessing comprises: periodically returning to said target
web page, whereby information of interest is periodically
extracted.
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