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Seaglex Software, Inc.—Web Harvesting White Paper

Overview

Seaglex Software is a leading developer of products for systematic location, identification, classification, and
extraction of structured and unstructured (textual) information from Internet sources for business intelligence
and enterprise application integration purposes. Our solutions are intended for industry analysts, market
researchers, business and competitive intelligence consultants, and other knowledge workers that use
information from the Web in their daily tasks.

Seaglex capitalizes on the deficiencies of current information management offerings and delivers turn-key
solutions that drastically reduce time and effort spent by corporations on locating, integrating, and
processing free “open Web” and paid-for content. According to IDC, “if we can develop better ways to utilize
unstructured content, we would have a powerful advantage for gaining more knowledge about our
businesses and customers than our competitors can muster.” Seaglex solutions make this vision a reality.

Our professional services team develops and deploys custom solutions that integrate data from the Web with
your company database or business system. As a result, you can query and process Web-based data just like
the information generated within your company.

This functionality is made possible by our revolutionary technologies that convert arbitrary web pages, HTML
documents, or entire Internet sites into sources of eXtensible Markup Language (XML)-structured data. XML
is an accepted industry standard that allows easy integration of extracted information with existing
corporate data stores (Microsoft SQL Server, Microsoft Access, Microsoft Exchange, Oracle, Informix, Lotus
Notes, etc.) and backend business systems, such as those offered by Baan, J.D. Edwards, Microsoft, Oracle,
PeopleSoft, SAP, and others. The following diagram illustrates this concept:
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The following sections of this white paper provide examples of our technology applications. Whereas not all
of the illustrated techniques may be applicable to a particular client’'s need, the breadth of our technology
coverage ensures that we can address even the most challenging tasks, and the automated and visual
features of our tools allow our professional services team to quickly deliver very advanced applications that
normally are significantly more expensive and take much longer to develop and deploy.
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Installation Requirements
Our Web harvesting solutions have the following installation requirements:

¢ Intel Pentium lll-compatible processor minimum recommended.

e 256 megabytes (MB) of RAM minimum recommended.

e Microsoft Windows® 2000 Server or Windows 2000 Professional operating system.
e Microsoft Internet Explorer 6.

e High-speed Internet access (ISDN or better) recommended.

Web Harvesting Technologies

Mapping Web Sites to Extract Structured or Textual Information

Our HTML pattern recognition technology enables structuralizing HTML documents and presenting them as
streams of XML data without any custom code development. The following is an XML-structured
representation of headline news from Business Wire as generated by our tools:

CURRENT HEADLINES - Thursday, December 20, 2001 {Eastern Time)

12:02 PM | AirTran Airways Celebrates Fleet Milestone; 50 Percent of Fleet Comprised of New
Boeing 717 Aircraft

12:01 PM | Gripen Offset Agreement Signed With Hungary

12:01 PM | uniview Technologies Completes $1.32 Million Amended License Agreement With
HSEBEC Holdings PLZ

12:00 PM | Narragansett Technologies Announce Completion of First Round Funding and
Appointment of Chief Technology Officer

12:00 PM | Peter Knight Named Managing Director of Metropolitan YWest Financial

12:00 PM | Security Traders Applaud Senate Passage of Rill to Reduce Fees on Stock
Transactions; Bill Goes to President for Signature

‘ Smart HewiJ

Conference CIIIiJ
Industry Specific HewiJ
Company News .IrdliniJ
Trade Show Neij

Info For Me:lia_J

& back to top

<Current_Headlines:
- «Headline>
=Time=12:02 PM=/Time:
| < Text=AirTran Airways Celebrates Fleet Milestone; 50 Percent of Fleet Comprised of New
Boeing 717 Aircraft</Text>
= /Headline=

Herl tdap

Elm Current_Headlines
E|--°§§ Headline

. - «<Headline>
e Time «Time=12:01 PM=/Timex
eater Text = Text=Gripen Offset Agreement Signed With Hungary</Text>
</Headline:
- <Headlinex>

=Time=12:01 PM=/Time:
<Textzuniview Technologies Completes $1.3 Million Amended License Agreement With HSBC
Holdings PLC=/Text>
= /Headline=
- «<Headline>
<Time>12:00 PM</Timez
=Text=Marragansett Technologies Announce Completion of First Round Funding and
Appointment of Chief Technology Officer</Text>
</Headline:
- «Headline>
=Time=12:00 PM=/Time:
<Text=Peter Knight Named Managing Director of Metropolitan West Financial</Text>
= /Headline=
- «<Headline>
<Time>12:00 PM</Timez
«Text=Security Traders Applaud Senate Passage of Bill to Reduce Fees on Stock Transactions;
Bill Goes to President for Signature</Text>
< /Headline:>
</Current_Headliness
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When dealing with collections of links as in the above example, we can extract underlying HTML information
to make the links “clickable” when they are delivered to a client and preserve the original “look and feel”:

- <Headline=
+ <I[coaTal 1=
=Time=12:02 PM</Time:>
- <I[CDATA[
<span xmContextUrl='htep://wyw.bizwire.com/cgi-bin/dh.egi' xmContextTitle='Today = News on the
Net from Business Wire':>
<Th><FCONT face=Verdana, size=-1 sans-serif Helwvetica, ALrial,>
<bh href="http://www.businessvire.com/cyi-bin/f_headline.cgi?dayl/ /213540203 fawp; ticker=aai™s>
LirTran Airways Celebrates Fleet Milestone; 50 Percent of Fleet Comprised of New Boeing 717 Aircraft
<f Ar<fFONT></ TD>
</ span>
11=
«Text=AirTran Airways Celebrates Fleet Milestone; 50 Percent of Fleet Comprised of New Boeing 717
Aircraft=/Text>
</Headlinex

12:02 PM | AirTran Airways Celebrates Fleet Milestone; 50 Percent of Fleet Comprised of New Boeing 717
Aircraft
12:01 PM | Gripen Offset Agreement Signed With Hungary

12:01 PM uniView Technologies Completes $1.3 Million Amended License Agreement With HSBC Holdings
PLC

The following is a more complex example of structured data extraction from the World Chemical Exchange
(www.chemconnect.com):

Offers from Sellers [E2% Quantity Starting Price Shipping Terms ¥ Expiration «w [l 14
prime virgin natural 400 mt suhscribers only CIF EEC port, Europe 25 days, 0 hr
prime virgin natdral 384 mt subscribers only CIF Istanbu..., Turkey 25 days, O hr
prime virgin natural FR W0 100,000 Ik subscribers anly DDF Los Ang..., USA 28 days, O hr
prime virgin transparet 100,000 Ik subscribers only DDF Los Ang..., USA 28 days, 0 hr
pritne virgin transparent 100,000 b subscribers anly DODF US East.. USA 28 days, O hr
prime wirgin natu;al 1,000,000 Ib suhscribers only DDP Los Ang..., USA 25 days, 0 hr
1 - 6 of 625 total Offers from Sellers 4] F'age|1 vl of 105

- <Exchange_Floors
- =Offer_from_Sellers=
<Commodity>=ABS, prime virgin natural</Commodity>

tity =400/ Quantity>
Htrnl ‘ bl | ml ‘ Record || | =Quantity .
R Schema <Unit_of_Measure=mt=/Unit_of_Measures
[-ef Exchange Floor <St‘.arti.ng_Pric:e>suhscribers Dnly{/Starting_.Pri.ce>
Bl &8 Dffer_from_Seller <5h|[l3p|n.g_Terms>CIF EEC pl:ll't,l Eqrnpe</5h|pp|ng_Terms>
. <Expiration>25 days, 0 hr</Expiration=>
water Commodity
. e f=
T Du?antlty </Offer_from_Seller=
=mr nit_of_Measure - «Offer_from_Seller=
-etd Starting_Price <Commodity>ABS, prime virgin natural</Commodity
-oer Shipping_Terms “Quantity=384</Quantitys
wmer Expiration zUnit_of_Measure=mt=/Unit_of_Measure:
ey Mew <Starting_Price=subscribers only</Starting_Price>
<Shipping_Terms=CIF Istanbu..., Turkey</Shipping_Terms=

<Expiration>25 days, 0 hr</Expiration=>
e f=
< /Cffer_from_Sellers

According to a survey conducted by Seaglex Software, structuralization of above web site with the use of
currently available technologies requires a minimum of 15 developer hours. This traditional approach
requires highly skilled engineers that typically charge upwards of $150/hour. Moreover, manually created
scripts require constant maintenance to reflect even the slightest changes in HTML structure. Our
technologies allow very rapid development of robust XML-driven scripts, thus enabling us to realize
considerable labor and cost savings.
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Automating Interactions with Web Sites

Software

In order to access data in a Web site (or inside an Intranet repository), a user must navigate this site by
following hyperlinks and viewing multiple pages of information. Our technologies allow fully visual and
intuitive recording and playback of complex Web site navigations.

In the World Chemical Exchange example given above, in order to access the publicly available offers from
commodity sellers, a user would enter “www.chemconnect.com,” then follow the “Exchange Floor” link on
the home page, then select “Active Postings,” and press the “Next” arrow button to cycle through 105 pages
of listings and view all available information. These interactions would remain the same even if additional
links or graphics were added to the pages preceding the data, or if the number of pages to cycle through
increased or decreased. Since our scripts mimic human interactions with Web sites, we can provide robust
and flexible solutions that do not require constant maintenance and troubleshooting.

The following script of user actions was automatically created to describe this navigation routine:

Heml | baap | sl

Record | Schema | Settings |

= Senpt: ChemConnect
- [1Janw: Any
Bl UsactGraup #1
. >y, chemcannect. com

B UsactGroup #2
S e _CLICK. | Exchange Floor |

= UsactGoup #3
fo wl_CLICK Active Postings

=8 UsactGroup #4 cycle
foe e _CLICK, nest_active. gif

Automating Form Input and Secure Login Procedures

[2]The Wwiarld Chemical Exchange - Open for trading at ChemConnect; The Warld Chemical Exchangs - Open for trading at ChemConhect
: [3]E=change Floor Overview - World Chemical Exchange; Exchange Floor Overview - World Chemical Exchange

B- [4]Exchange Floor - world Chemical Exchange; Exchange Floor - W orld Chemical Exchange

Our technologies allow structuralizing the form input process and presenting all available fields as nodes of
an XML schema, which enables automated XML-driven input procedures. The following example illustrates

automating search form input for Barnes&Noble.com:

Search: Books

Please select at least one search criteria.
Fill in one or more of the fields helow:
Title of Book

[Twelfth Night

Authors Name

|Shakespeare
Kewnords
|L0ve

Clear Fields

You can narrow your search by selecting one ox more options helow:

» Search Tips

Frice Format

IaII prices j Iallformats j
Age Subjects

|aII age ranges j |aII subjects j

You can also search by ISBN
ISBN

[oa&7832330
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- =Dataln>

«<Title_of_Book=Twelfth Night</Title_of_Book:
<author=8hakespeare</author>
sKeywordz=Loves/Keyword:

<Price=all prices</Pricex»

=Formatzall formats</Format=

<Agexall age ranges</ige=

<5Subject=all subjects</Subject>
<ISBN=0887532330</I5BMN>

=/Dataln=
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Filtering and Classifying Textual Information

When dealing with unstructured sources of information, we combine data extraction techniques with
sophisticated filtration methods in order to detect and extract contiguous “article-like” textual content and
distinguish it from collections of links, common HTML page elements, and other irrelevant “noise.” In the
following examples, only the colored article on the right will be extracted, while the page on the left and non-
article elements on the right, including inline graphics, will be rejected:

THE WALL STREET JOURNAL G wide 1o Property

@ Real
¥ ResIDENTIAL | ffl; commERciAL

HOME PROPERTY REPORT PLOTS & PLOYS REITS TECHNOLOGY REGIONAL NEWS

. PROPERTY SEARCH Find Your Golf Home
T COWNERGIAL {click here) x
REAL ESTATE SITES

\ RESIDENTIAL home > property report
2N =i REAL ESTATE

PROPERTY REPORT
PROPERTY REPORT

Salt Lake City
Winter Olympics Rentals

EstateJournal

@ RealEstateJournal = seosvesws,
HE WALL STREET JOURNAL G widte o Property
43 ResiDenTIAL | iy commERciAL

I HOME I PROPERTY REPORT pLoTs & PLOYs | REms TECHNOLOGY REGIONAL NEWS

property report > property report

ROPERTY SEARCH

“[) COMNERCIAL ‘How a Hotel Firm
REALESTATE SITES | : Thrives

\ 3 RESIDENTIAL :Despite

L *71 REAL ESTATE :Founder's Death € -cvanced sesrch

PROPERTY REPORT [

& PROPERTY REPORT ¢By JANE BOWAR ZASTROW

Petér Grant's

How a Hotel Firm Thrives BRICKS & MORTAR

Despite Founder's Death

BRICKS & MORTAR

+Infarrmation on this page Is

BRICKS & MORTAR well-prepared; The late Bill
NEWS BRIEFS Kimpton, who managed 34 Wednesdays on NEWS BRIEFS sprovided by GRID,
boutique hotels and 28 RealEstatedournal WORKSPAGES .
WORKSPACES restaurants in North America, set a +william Drennon Kimpton
reat example for his successors. TOOLKIT eloved to travel, But he didn't
— ? i Each Wednesday, Wall CONSTRUCTION cosTs | +like the big chain or
CONSTRUCTION COSTS Street Journal reporter e e :EDIT\ITIEIIj\tE il 1 i
MORTGAGE CALCULATOR ’ow K Peter Grant writas about MORTGAGE CALCULATOR | o\ o id sometimes stay. N
MONEY & RATES EumTE'C'al real estate in MONEY & RATES +What started as a quest for N )l &
, . . Bricks & Mortar,” a prTre— * comfartable, guest-focused =S = = .
WHO'S NEWS Design Firm Uses Tins EU'#F"” WI”tftE” 1 accommodations on fedex.com tools — Simplify your workday.
EMAIL ALERTS To Focus on Its Craft e o EMAIL ALERTS +persanal and business trips
Workspaces: Though David Hirsh readers :SUD”dbEtEﬁmefa crutshade to
SITE HELP has never heen one for smoking, ' f EMTIIES G LT TEUSIS, & i e
; ABDUT US scrusade that eventually © click here

he says the turn-of-the-century . Read Bricks & Mortar

ADVERTISING INFO tabacoo tins which line his office - More about Peter Grant
are all about design.

sredefined expectations for
+the entire hospitality
sindustry,

ADVERTISING INFO

Since even the information located in the “right” section of a newspaper or company site may be totally
irrelevant, further content filtration should be applied to ensure very narrow focus of delivered data. As an
example, The New York Times’ real estate section contains mostly residential and occasional commercial real
estate articles; for a commercial real estate analyst, all residential real estate news articles are “noise” that
should be filtered out. We use Naive Bayesian statistical algorithms and other machine learning techniques to
distinguish between relevant textual content and “noise.” In the snapshots below, our commercial real estate
filter accepted the article on the left and rejected the article on the right:

. E-Mail Thiz Article Printer-FriendI\r Format spon . E-Mail This Article Printer-FriendIy Format
[EQ] Most E-Mailed Articles ] Most E-Mailed Articles

Rt st e h e e el R R Bt B R R A B E B P S BB ORISR I REEE RS |

: .

.

.

.

*December 12, 2001

§L0ng, Long Legal Battle for Tall, Tall
‘Building
§By CHARLES V. BAGLI

hree powerfil real estate figures are battling once again for control
: of the Empire State Bullding, the 102- story tower on Fifth Avenue
sthat recently regained its status as Mew York's tallest skyscraper.

EThe three — Irving Schneider, Peter L. Malkin and Leona Helmsley — are
inextricably bound by thewr contrel of the Empire State Building threugh a
Ecomp]ic ated lathicework of partnerships and leases. Each of the three has
tsued the other at one time or another over the last six years.

EThe latest skirmish comes as Ir. Malkin is trying to buy the property
soutright from a Japanese group led by Donald T. Trump for about $60
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