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A method of aggregating product information from a plu
rality of sources in a networked computer environment 
regarding products of a product category including the steps 
of providing a server interconnected to the network com
puter environment for providing a crawler to visit the 
plurality of sources and gathering product phrase informa
tion from each of the plurality of sources via the crawler, 
where the crawler utilizes computational linguistics to 
gather the product phrase information which includes a 
phrase and at least one characteristic of the phrase. The 
characteristic of the phrase may be frequency, location, font 
size, font style, font case, font effects, font color, collocation 
and co-occurrence of the phrase. 
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CONTENT AGGREGATION METHOD AND 
APPARATUS FOR ON-LINE PURCHASING 

SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation-in-part of U.S. Appli
cation No. 09/566,734, filed May 9, 2000. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

2 
Web page, the Web server can return the Web page, subject 
to the HTIP protocol, to the client computer for display on 
the client computer. Such a Web page typically incorporates 
both textural and graphical information including embedded 

5 hyper-text links that permit the user of the client computer 
to readily select a next URL or send other data over the 
Internet. Further, a Web page can have embedded applets, 
written in Java TM or another programming language, to 
present animation and/or audio. 

10 The URL issued from the client computer may also be of 

The invention relates to systems for purchasing goods and 
services over a communications network. The invention also 
relates to an automated purchase support method and appa- 15 

ratus for seamlessly integrating plural merchants into an 
on-line shopping system. More specifically, the invention is 
directed to a method and system for aggregating content for 

a complex form that identifies a CGI (common gateway 
interface) program (or script) on the Web server. The CGI 
program permits interactivity between the client computer 
and the Web server via HTTP. CGI is a standard for external 
gateway programs to interface with information servers, 
such as Web servers. A plain HTML document that the Web 
server delivers is substantially static. A CGI program, on the 
other hand, is executed in real-time so that it can process 
data or execute commands, such as executing a buy proce-an on-line purchasing system. 

2. Description of the Related Art 20 dure which authorizes a purchase of products through a 
commerce Web server. A HTML form definition reference 
that identifies a CGI program is commonly of the form: 

<form action-http://www.vendor.com/cgi-bin/buy.cgi method~post> 

The Internet is a worldwide network of computers linked 
together by various hardware communication links all run
ning a standard suite of protocols known as TCP/IP 
(transmission control protocol/Internet protocol). The 

25 
growth of the Internet over the last several years has been 

A hyper-text link of this form directs the execution of the 
buy.cgi program on the Web server in response to a com
mand from the client computer. For example, buy.cgi can be 
a buy procedure of the Web server. The Web has become 
ubiquitous in businesses and homes because it has proven to 
be convenient for various applications, such as news and 
data delivery, conducting banking and investment 

explosive, fueled in the most part by the widespread use of 
software viewers known as browsers and HTTP (hypertext 
transfer protocol) which allow a simple GUI (graphical user 
interface) to be used to communicate over the Internet. 

30 
Browsers generally reside on the computer used to access 
content on the Internet, i.e. the client computer. HTTP is a 
component of TCP/IP and provides users access to files of 
various formats using a standard page description language 
known as HTML (hypertext markup language), and more 

35 
recently XML (extensible markup language) and XHTML 
(extensible hypertext markup language), a reformulation of 
HTML into XML. The collection of servers on the Internet 
using HTTP has become known as the "World Wide Web" 

transactions, and the like. The Web and its authoring, 
transmission, and display protocols, such as browsers, 
HTML, CGI, Active Server PagesTM, and JavaTM, have 
become a worldwide standard for information exchange. 

As known and appreciated in the art, there are presently 
millions of Web pages with various content. Tools have been 
developed to allow the user to search these Web pages to 
obtain the various Web pages having the various content of or simply the "Web." 

Through HTML, XHTML, and interactive programming 
protocols, the author of a particular Web page is able to 
make information available to viewers of the Web page by 
placing the Web page on an Internet Web server. The 
network path to the server is identified by a URL (Uniform 
Resource Locator) and, generally, any client running a Web 
browser can access the Web server by using the URL. A 
client computer running a browser can request a display of 
a Web page stored on a Web server by issuing a URL request 
through the Internet to the Web in a known manner. A URL 
consistent with the present invention may be a simple URL 
of the form: 

<protocol identifiers>://<server path>/<web page path> 

A "protocol identifier" of "http" specifies the conventional 
hyper-text transfer protocol. A URL request for a secure 
Internet transaction typically utilizes the secure protocol 
identifier "https," assuming that the browser running on the 
client and the Web server control program running on the 
Web server support and implement the secure sockets layer 
discussed below. The "server path" is typically of the form 
"prefix.domain," where the prefix is typically "www" to 
designate a Web server and the "domain" is the standard 
Internet sub-domain.top-level-domain of the Web server. 
The optional "web page path" is provided to specifically 
identify a particular hyper-text page maintained on the Web 
server. In response to a received URL identifying an existing 

40 interest. One way to locate the desired Web pages is to use 
a "search engine" which will search for Web pages having 
a particular keyword or key words. Search engines typically 
have three components: a crawler (such as a robot, bot or 
automated site searcher), an index, and a software program 

45 which presents the results of the search to the user. The 
crawler automatically "crawls" from Web server to Web 
server and the sites hosted therein to gather URLs and other 
information such as the text of the page that the search 
engine can use in the searches for keywords. When the 

50 information gathering by the crawler is completed, the 
information regarding the Web pages is stored in the search 
engine's databases and indexed. When a user seeking infor
mation from the Web types in a keyword(s) in a search field 
of the search engine, the search engine's software program 

55 then utilizes algorithmic functions and criteria to find key
word matches in the information stored in the databases. 
Some programs search all of the text of each page while 
other programs merely search the URLs and/or titles of the 
pages. The software program then sorts through the results 

60 of the search and provides a prioritized results to the user 
based on relevancy of the Web page. Various search engine 
software programs differ in their methods used for deter
mining a Web page's relevancy. For example, the software 
may view the "meta tag" of the page, include a counter for 

65 counting the number of keyword occurrences on the text of 
the page, and/or consider the Web page's popularity as well 
as other factors such as whether the Webmaster of the Web 
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page has made special arrangements to have the Web page 
displayed as a result of the search. 

4 

One of the primary applications of the Web has been 
shopping, i.e. the purchase of goods and services, i.e. 
products. Virtually every major commercial "bricks and s 
mortar" merchant has established a Web site for the show
case and sale of their products. Further many manufacturers 
sell produces directly over the Web. Finally, a plethora of 
on-line merchants, not previously existing in the bricks and 
mortar world, have come into existence. As a result, virtually 10 

every product is available for purchase over the Web from a 
plurality of merchants. This situation has increased the 
efficiency of markets by permitting shoppers to readily 
compare products and terms of sale from plural merchants 
without the need to travel physically to the merchant loca- 15 

tions. 

single shopping interface to thereby facilitate comparison 
shopping in an on-line environment. There also exists an 
unfulfilled need for a way to provide important product 
information to the shopper to facilitate an informed purchase 
decision by the shopper and for a method for efficiently 
gathering such product information from a networked com
puter environment. 

SUMMARY OF THE INVENTION 

It is an object of the invention to seamlessly integrate 
plural on-line merchants into a single shopping interface. 

It is another object of the invention to facilitate com pari
son shopping in an on-line environment. 

It is another object of the invention to provide important 
product information to the shopper to facilitate an informed 
purchase decision by the shopper. 

It is another object of the invention to provide a method 
for efficiently gathering product information from a net
worked computer environment. 

However, in order to compare products and terms of 
different merchants, one must "visit" the various merchant 
web sites individually. First, this requires knowledge of the 
URLs for each merchant Web site or the use of a search 20 It is another object of the invention to provide a method 

for gathering product information from various sources 
including manufacturer's product specification sources and 
merchant's information sources. 

engine which can be cumbersome and inaccurate. It is 
possible to open the various sites in different browser 
windows for better comparison. However, the various for
mats of each merchant Web site render it tedious to compare 
products and terms directly. When a purchase decision is 
made, the purchase or purchases must be made through the 
individual merchant Web sites. Further, ordinarily the shop
per is required to log in to each merchant Web site, by 
entering a username and password for example, prior to 
making a purchase and then proceed to the next site. For 
example, if the shopper decides to buy three items from 
three different merchants, three log in procedures and three 
buy procedures, i.e. procedures for effecting a purchase on 
the merchant Web sites, must be manually executed respec
tively through the three merchant Web sites and their pro
prietary interfaces. 

Recently, it is known to integrate a plurality of web sites 
into a single environment known as a "shopping portal." 
Shopping portals ordinarily include a Web server presenting 
an integrated interface displaying plural products from vari
ous merchants. Accordingly, conventional shopping portals 
facilitate comparison shopping and thus increase market 
efficiency. However, conventional shopping portals merely 
serve as a gateway to the individual merchant Web sites. In 
particular, when a purchasing decision is made, the shopper 
is directed to the merchant Web site and the purchase is 
completed manually through the merchant Web site using 
the merchant Web site buy procedures and interface. 
Accordingly, when purchases are made from more than one 
merchant, conventional shopping portals require that the 
shopper execute the orders using different interfaces at the 
respective merchant Web sites. 

U.S. Pat. No. 5,895,454 discloses an interface for mer
chant Web sites. A shopper connects to a remote merchant 
Web site through a shopping server. When a product is 
selected from a merchant server, a transaction notification is 
transmitted to a database on the shopping server. When the 
shopper is finished shopping, the shopper server transmits 
purchase orders corresponding to the selected products to 
the merchant web sites to complete the orders on behalf of 
the shopper. However, the system disclosed in U.S. Pat. No. 
5,895,454 requires that the shopper navigate each merchant 
Web site individually to select products for purchase and 
thus, fails to address the complexities of content aggrega
tion. 

Therefore, there exists an unfulfilled need for a way to 
seamlessly integrate plurality of on-line merchants into a 

It is still another object of the invention to provide a 

25 method for accessing and utilizing the gathered product 
information to effect commerce in a networked computer 
environment to facilitate purchase decision of the shopper. 

These and other objects are achieved by a method of 
aggregating product information from a plurality of sources 

30 in a networked computer environment regarding products of 
a product category comprising the steps of causing a crawler 
originating from a server interconnected to the network 
computer environment to visit the plurality of sources and 
gathering product phrase information from each of the 

35 plurality of sources via the crawler, where the crawler 
utilizes computational linguistics to gather the product 
phrase information which includes a phrase and at least one 
characteristic of the phrase. The characteristics of the phrase 
may be at least one of frequency, location, font size, font 

40 style, font case, font effects, font color, collocation and 
co-occurrence of the phrase in each of the plurality of 
sources. In addition, the plurality of sources may include at 
least one of a manufacturer's product specifications source, 
a product literature source, and a merchant's information 

45 source. The crawler may include a product literature crawler 
as well as a product offerings crawler. The method in 
accordance with one embodiment of the present invention 
may also include the step of applying statistical analysis to 
the product phrase information to rank each phrase and the 

so step of determining whether each phrase is a product prop
erty. The method may further include the steps of determin
ing whether each product property is evaluative, numeric or 
discrete and the product properties may also be ranked. 
Moreover, the method in accordance with another embodi-

ss ment of the present invention may including a validation 
step where information stored in a product offerings data
base is cross-referenced with information stored in a prod
ucts database to determine whether any products identified 
in the product offerings database is absent from the products 

60 database. A new product record may then be created in the 
products database based on information stored in the product 
offerings database. 

Yet another aspect of the present invention is a computer 
architecture for executing the above described aggregation 

65 method and for allowing shoppers to utilize product infor
mation to make an informed purchase of goods and services 
over a communications network. 



US 6,714,933 B2 
5 

BRIEF DESCRIPTION OF 1HE DRAWING 

The invention is described through a preferred embodi
ment and the attached drawing in which: 

FIG. 1 is a block diagram of a computer architecture in 
accordance with the preferred embodiment of the invention 
including a plurality of manufacturers' servers; 

FIG. 2 is a block diagram of a portion of the architecture 
of FIG. 1 schematically illustrating the communication 
channel connections for an automated purchase procedure; 

FIG. 3 is a block diagram of the cookie handling proce
dure of the preferred embodiment; 

FIG. 4 is a schematic representation of the internal 
automated purchase procedure of the shopping server of the 
preferred embodiment. 

FIG. 5 is a block diagram of a method in accordance with 
one embodiment of the present invention for processing the 
gathered product property information from the plurality of 
manufacturers' servers; and 

FIG. 6 is a block diagram of a method in accordance with 
one embodiment of the present invention for validating the 
product offerings of on-line merchants and for creating a 
new product record based on the determined product prop
erties. 

DETAILED DESCRIPTION OF 1HE 
PREFERRED EMBODIMENT 

6 
In the preferred embodiment, each of client computer 12, 

shopping server 20, and merchant servers 40 are capable of 
communicating using a secure connection protocol, such as 
SSL or S-HTTP. For clarity, non secure connections 30 and 

5 secure connections 32 are illustrated separately. However, 
typically, these connections will be effected over the same 
physical connection or communication channel, such as 
Internet 100. Further, shopping server 20 and merchant 
servers 40 can have many Web pages stored in memory 

10 
devices thereof as files in HTML format and/or other for
mats. Shopping server 20 also includes product database 26 
and shopper database 28 stored in a memory device thereof 
as described in detail below. 

Client computer 12 can request a display of a Web page 

15 stored on shopping server 20 by issuing a URL request 
through Internet 100 to shopping server 20. For example, a 
user of client computer 12, i.e. a shopper, can select a 
product, or plural products, for purchase by navigating Web 
pages stored on shopping server 20 and populated with 

20 product information from product database 26. Product 
database 26 can include product descriptions, pricing, deliv
ery dates, and other product information for plural mer
chants and culled from merchant servers 40 using automated 
Web crawlers as described in detail below. The product 

25 information in product database 26 should be updated peri
odically to correspond with current product information on 
merchant servers 40. However, as will become apparent 
below, the product information need not be updated in real 
time. 

A preferred embodiment of a computer architecture of the 
invention is illustrated in FIG. 1. Commerce system 10 
includes client computer 12 executing browser application 30 
14 that supports the HTTP protocol. Client computer 12 is 
connected, typically through an ISP (Internet Service 
Provider), to Internet 100 serving as a communication 
channel. For example, client computer system 12 can be 
coupled to the ISP via a conventional dial up connection 
using a modem or through a broadband connection such as 
ISDN (Integrated Services Digital Network), a cable 
modem, or a DSL (Digital Subscriber Line) connection. 
Shopping server 20 is also coupled to Internet 100 in a 
known manner. Shopping server 20 executes a Web server 
control application 22, known as an HTTP server 
application, stored in a memory device. For example, public 
domain web server software applications from NCSA or 
APACHE can be used. 

The product information can be searched and displayed 
by product type, part numbers, price, keywords, or product 
features in any desirable manner using an interface of 
shopping server 20 as presented to the shopper by browser 
application 14 on client computer 12. The product informa-

35 tion in product data base 26 relating to products from plural 
merchant servers 40 can be displayed side by side in the 
browser window of client computer 12 to permit the shopper 
to comparison shop and choose products from any one or 
more of merchant servers 40 based on the product informa-

40 tion. For example, the user may search for all instances of a 
particular item by product name or part number and may 
select for purchase the instance from the merchant having 
the lowest price. For example, the shopping interface known 
as SMARTSHOP.COM™ can be used in connection with 

Shopping server 20 also executes agent server control 
application 24, (the function of which is described in detail 
below) utilizing a secure connection for privacy. Agent 
server control application 24 can utilize SSL (secure sockets 
layer), S-HTTP (secure HTTP), or any other type of secure 
connection (standard protocols for transmitting private 
documents via the internet). SSL works by using a private 
key to encrypt data that is transferred over the SSL connec
tion. It is common for Web sites to use SSL to obtain 
confidential user information, such as credit card numbers. 
As noted above, Web pages that require an SSL connection 
have a URL starting with "https:" instead of "http:." 
Whereas SSL creates a secure connection between a client 
and a server over which any amount of data can be sent 
securely, S-HTTP is designed to transmit individual mes
sages securely. 

A plurality of merchant servers 40 provide on-line shop
ping using conventional commerce server control 
applications, i.e. software that runs some of the main func
tions of an online storefront such as product display, online 
ordering, and inventory management. Merchant servers 40 
and commerce server software are well known and thus are 
not described in detail herein. 

45 the invention. Upon logging in to shopping server 20, by 
entering a username and user id as identification data for 
example, a user can be identified and thus can avoid the need 
for reentering previously registered data and preferences. 

FIG. 2 schematically illustrates the communications chan-
50 nel connections of the preferred embodiment during an 

automated purchasing procedure. For the sake of clarity, the 
remaining description refers generally to only one merchant 
server 40. However, it should be understood that the pro
cedure described below can be accomplished for plural 

55 products from plural merchant servers 40. When a user 
selects a product for purchase, by clicking on a "buy" button 
for example, secure connection 32 is established between 
client computer 12 and agent server application 24 of 
shopping server 20. Agent server application 24 then opens 

60 parallel secure connection 32 with the commerce server 
application of merchant server 40. Secure connections 32 are 
illustrated as direct connections between computers for 
clarity. However, it should be understood that secure con
nections 32 can be SSL connections over Internet 100 or any 

65 other type of communication channel. 
Also, as illustrated in FIG. 2, first "cookie" 29 (i.e. a file 

containing information, such as identification information, 
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to be used by a server) is established on shopping server 20 
and second cookie 18 is established on client computer 12. 
First cookie 29 allows merchant server 40 to track status of 

8 
to enter the information and the information can be used in 
the current purchase procedure. Main process 52 also creates 
transaction record 54 which keeps track of all transaction 

its order acceptance process and second cookie 18 allows 
shopping server 20 to track status of its order placement 5 
process. With reference to FIG. 3, first cookie 29 contains 
information identifying the order acceptance session 
between shopping server 20 and merchant server 40, i.e. a 
merchant session ID. The identifying information can be any 
character string or code by which merchant server 40 can 10 
identify the order acceptance session. Similarly, second 
cookie 18 contains a "nonce" (i.e. a one-time random string), 

information, including transaction status, for the current 
transaction procedure (such as credit card information, bill
ing addresses, and the like from shopper database 28 and 
merchant SKUs of selected products, shipping options, and 
the like from product database 26). 

Also, main process 50 spawns buy process 56 and points 
buy process 56 to the corresponding transaction record. As 
the shopper selects various products and options using the 
browser interface of client computer 12, transaction record 
54 is updated. Note that, at any given time, there can be 
plural purchase procedures for plural shoppers each having 

or other information identifying the order placement session 
between client computer 12 and shopping server 20. Shop
ping server 20 maintains record 55, such as a database or a 15 
lookup table, that associates the nonce of second cookie 18 
with the corresponding transaction record 54 (see descrip
tion of FIG. 4 below), by pointing to the transaction record 

a respective buy process 56 and corresponding transaction 
record 54. Buy process 56 will continue to run in parallel 
with main process 50 until the purchase procedure is com
pleted. Buy process 56 continually updates transaction 
record 54 based on shopper selections. Meanwhile, main 
process 50 polls transaction record 54 for updated status. In 
this manner, main process 50 is updated with the status of 
each purchase procedure. 

When the first phase of the purchase procedure is 
complete, i.e. the shopper has selected all desired products 
and options from all desired merchants, main process 50 

54 for example. Changes in transaction reporting from 
merchant server 40 are recorded in transaction record 54 20 
because the two are synchronized by virtue of pointers from 
the nonces to transaction record 54. Transaction record 54 
also contains the corresponding merchant session ID. 
Accordingly, when the shopper resumes an idle session, 
such as by confirming an order through client computer 12, 
shopping server 20 examines second cookie 18 and identi
fies the corresponding order placement session and status 
and is thus able to resume the session in a secure manner. 
Further, shopping server 20 will locate the corresponding 
first cookie 29 and present it to merchant server 40 to resume 
the corresponding order acceptance session. 

25 presents confirmation page 58 to the shopper, through the 
browser interface of client computer system 12, for verifi
cation of an order by the shopper. Confirmation page 58 is 
generated by communication between shopping server com
puter system 20 and the appropriate merchant server 40 

30 using secure connection 32 between shopping server com
puter system 20 and the appropriate merchant server 40. In 
particular, shopping server computer system 20 uses the 
information in transaction record 54 to verify pricing 
information, shipping information, and other details of the 
desired purchase with merchant server 40 by automatically 

Keep in mind that there typically are a plurality of order 
placement and corresponding order acceptance sessions 
occurring simultaneously. The cookie management proce
dure described above allows all sessions to be correlated 
properly and thus permits a seamless shopping experience. 
Shopping server 20 uses information stored in shopper 
database 28 to act on the shopper's behalf during execution 
of a buy procedure of merchant server 40. Shopper database 
28 can include any appropriate information about registered 
shoppers, such as their name, address, shopping preferences, 
credit card numbers, merchant account information (such as 
a username and user id for the shopper at each particular 
merchant), and the like. Of course all data in shopper 
database 28 can be collected during a registration procedure 
and encrypted for security in a known manner. 

FIG. 4 illustrates the purchase procedure, i.e. the function 
of agent server 24, of shopping server 20 in greater detail. 
Keep in mind that the purchase procedure ordinarily begins 
after the shopper has logged in to shopping server 20 or 
otherwise identified themselves uniquely. The first phase of 
the purchase procedure permits the shopper to search 
products, browse for products in various ways, and select 
one or more products for purchase from one or more 
merchant servers 40. After logging in, main process 50 of 
agent server control application 24 generates buy form 52 
for display to the shopper. In the event that the shopper 
desires to change information in buy form 52 for the current 
purchase procedure, the shopper can merely edit buy form 
52. For example, the shopper may wish to change the 
shipping address or shipment method. Of course, the shop
per profile can be edited to change the default shopper 
information in shopper database 28. Buy form 52 is auto
matically pre-filled with default shopper information corre
sponding to the shopper if such information exists as a 
shopper profile in shopper database 28. If such information 
does not exist for the shopper, the shopper can be prompted 

35 going to each merchant checkout page, or other information 
page, and retrieving the updated information. Buy proce
dures of merchant server 40 are integrated into buy pro
cesses of shopping server 20 to allow buy process 56 to 
automatically navigate merchant server 40. Back end test 

40 scripts or the like can be used to determine the particular buy 
procedure steps of merchant server 40. 

If account information for a particular merchant exists for 
the shopper in shopper database 28, that account information 
is used when executing the buy procedures with the mer-

45 chant server 40. If not, a new account is created for the 
shopper with the merchant and the account information is 
stored in shopper database 28 for subsequent use. Since 
shopping server 20 uses merchant account information that 
corresponds to the shopper, the shopper can retain preferred 

50 buyer points and other benefits and discounts as if shopping 
directly at merchant server 40. 

Keep in mind that, in the preferred embodiment, up to the 
time of generating confirmation page 58 communication has 
been between client computer system 12 and shopping 

55 server 20 using information from product database 26, 
which might not be entirely updated due to the fluid state of 
on-line commerce. Accordingly, confirmation page 58 
includes real-time pricing and shipping information 
obtained from merchant server 40 for each selected product 

60 in transaction record 54. Upon receiving shopper confirma
tion of the order summarized in confirmation page 58, all 
transaction information in transaction record 54 is saved and 
second cookie 18 is saved to allow the procedure to restart 
later on with the same user session. Buy process 56 remains 

65 idle while waiting for the shopper to confirm the order by 
selecting a button on confirmation page 58 or taking other 
action. 
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In the second phase of the purchase procedure, the pur
chase transaction is completed. In particular, second cookie 

10 
In proxy server mode, when the shopper selects a buy 

button from confirmed page 58 or another page displayed on 
client computer 12, the shopping cart page, or other buy 
page, of merchant server 40 is displayed. The shopper 

18 is used to resume the previous user session on merchant 
server 40. Subsequently, the order is executed on merchant 
server 40 using information in transaction record 54 to run 
a buy procedure and thus execute a buy process, on mer
chant server 40. The order is then confirmed on shopping 
server 20, transaction record 54 is updated and receipt page 
60 is generated showing the transaction information and 
confirmation numbers and the like from merchant server 40. 
Once again, it is important to note that products can be 
selected from plural merchant servers 40 and, in such a case, 
plural buy procedures will be executed and confirmed on the 
respective merchant servers 40 using the appropriate shop
per account information automatically for each merchant 
server 40. 

5 manually executes the buy procedure of merchant sever 40 
using the interface of merchant server 40 as displayed on 
client computer 12. This manual procedure is accomplished 
for each merchant server 40 requiring the proxy mode. 
Accordingly, in proxy server mode, the shopper views all the 

10 buy pages and executes the buy procedures on merchant 
server 40. However, shopping server 20 mediates and assists 
in filling out forms. Other aspects of the purchase procedure 
using proxy server mode can be similar to the purchase 
procedure described above without proxy server mode. 

15 The invention facilitates on-line commerce by permitting 
an integrated buying experience from plural merchants. The 
invention can be implemented over any type of communi
cations channel, such as the Internet, a local area network 
(LAN), a wide area network (WAN), direct computer 

20 connections, or the like, using any type of communication 
hardware and protocols. Any type of hardware or combina
tion of hardware can be used for the various clients and 
servers. Accordingly, the term "computer" as used herein, 

It can be seen that the purchase procedure discussed 
above permits shopping server 20 to act on as an agent 
behalf of the shopper in interactions with merchant servers 
40. However, some merchants do not feel comfortable with 
shoppers using an agent Web site. In particular, many 
merchants rely on advertising, affiliate programs, and the 
like in their business model and thus can only accomplish 
their business objective if the shopper "visits", i.e. directly 
views, their Web site and its buy pages in particular during 
shopping. Accordingly, a proxy server mode of shopping 25 

server 20 can be used, to offer many of the advantages of the 
integrated purchasing procedure disclosed above, while sat
isfying vendors that desire to have the shopper visit their 
Web site buy pages. 

Internet proxy servers are well known. The phrase "proxy 30 

server" refers generally to a server that sits between a client 
application, such as a Web browser, and a Web server to 
intercept requests. The proxy server then serves up substan
tially the same content as the Web server to which the 
request was directed while also performing an auxiliary 35 

function such as filtering data, monitoring data, or serving 
up a cached copy of the Web page. In the preferred 
embodiment, this general concept is expanded and applied 
to an integrated shopping environment. In proxy server 
mode, parallel secure connections 32 are set up between 40 

client computer and shopping server 20 and between shop
ping server 20 and merchant server 40, as illustrated in FIG. 
2. The first phase of the purchase procedure is accomplished 
in the same manner as described above with respect to the 
standard mode. To utilize proxy server mode, merchant 45 

database 28 preferably includes form maps for mapping 
fields in the order forms of merchant server 40 to fields in 
shopper database 26. An external editing tool can be pro
vided to develop the form maps in a known manner. For 
example, the editing tool can be configured to read the 50 

HTML forms and parse out the data fields. These data fields 
can then be correlated to corresponding fields in custom 
database 28. 

refers to any type of computing device or data terminal, such 
as a personal computer, a portable computer, a dumb 
terminal, a thin client, a hand held device, a wireless phone, 
or any combination of such devices. The various clients and 
servers can be a single computer at a single location or 
multiple computers at a single or multiple locations. For 
example a server may be comprised of a plurality of redun
dant computers disposed in co-location facilities at various 
locations to facilitate scalability. Any appropriate server or 
client software can be used and any communication proto
cols can be used. Communication can be accomplished over 
electric cable, fiber optic cable, any other cable, or in a 
wireless manner using radio frequency, infrared, or other 
technologies. Any interface can be used for selecting prod
ucts for purchase. The various information can be stored in 
any format and thus the term "database" as used herein 
refers to any collection of information such as a database 
file, a lookup table, or the like. 

As noted, product database 26 can include product 
descriptions, pricing, delivery dates, and other product infor
mation for plural merchants. Such product information may 
be culled by using automated crawlers as described below 
and updated periodically to correspond with current prod-
ucts available on merchant servers 40. The term "crawler" as 
used herein refers to any software that performs searches of 
content over a network and can include "bats", "robots", 
"automated site searchers" and the like. Referring again to 
FIG. 1, commerce system 10 includes client computer 12 
executing.,browser application 14 and shopping server 20 
which executes agent server control application 24, client 
computer 12 and shopping server 20 being connected to 

55 Internet 100 which serves as a communication channel. In 
During the second phase of the purchasing procedure, 

when client computer 12 requests a Web page from mer
chant server 40, shopping server 20 (in proxy server mode) 
handles the request and filters out the HREFs, i.e. HTML 
document references, and POSTs, i.e. HTML form 
submissions, to point to shopping server 20 instead of 
merchant server 40. When merchant server 40 sends a blank 60 

form to client server 12, the form is intercepted by shopping 
server 20 and the form is filled out with information from 
shopper database 26. When client computer 12 posts a form 
back to merchant server 40, shopping server 20 reproduces 
the post keeping intact all changes in the form content made 
by the shopper. First cookie 29 and the second cookie 18 
track the sessions as described above. 

addition, in the preferred embodiment, plurality of manu
facturer's servers 44 are also connected to Internet 100 via 
non secure connections 30. In this regard, shopping server 
20 may be used to aggregate product information from a 
plurality of sources connected to Internet 100 regarding 
products of a product category and store the aggregated 
information in product database 26. However, it should be 
noted that the aggregation of product information may be 
attained using a computer that is separate from the computer 

65 running agent server central application 24 and the resulting 
information can be made available to the computer running 
agent server central application 24. 
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The plurality of sources may include plurality of mer
chants' information sources and manufacturers' product 
specification sources that are hosted in merchants' servers 
40 and manufacturer's servers 44 respectively. It should be 
appreciated that in the preferred embodiment, the plurality 5 
of merchants' information sources are merchants' Web 
pages 42 and the manufacturers' product specification 
sources are manufacturers' product specification Web pages 
46. Additional sources may also be provided such as product 
literature sources which may be product literature Web 10 
pages that review and provide additional information regard
ing a product or products of a product category. In fact, the 
manufacturers' product specification sources can be consid
ered to be merely a subset of the product literature sources. 
Also, when manufacturer's sell products directly over Inter- 15 
net 100, manufacturer's servers 44 are one in the same as 
merchant's servers 40. 

In accordance with the preferred embodiment, the shop
ping server 20 is operative to provide at least one crawler for 
visiting the plurality of sources hosted by merchants' servers 20 

40 and manufacturer's servers 44 to aggregate product 
information from these plurality of sources regarding vari
ous products of a product category. In this regard, the 
crawler may include product literature crawler 72 that 
gathers product phrase information from the manufacturer's 25 

product specifications Web pages hosted by manufacturer's 
server 44. The crawler may also include product offerings 
crawler 74 that gathers product phrase information and 
pricing information of each of the products in the product 
category from the merchant's Web pages hosted by mer- 30 

chant's servers 40. Of course, it should also be noted that 
product literature crawler 72 may also visit merchant's Web 
pages and product offerings crawler 74 may also visit 
manufacturer's product specifications Web pages. 
Moreover, a single crawler may be provided to perform the 35 

functions of both product literature crawler 72 as well as 
product offerings crawler 74. 

In the preferred embodiment, product literature crawler 
72 and/or product offerings crawler 74 may gather informa
tion regarding a manufacturer's identity and product model, 40 

as well as the product phrase information which preferably 
includes a phrase and at least one characteristic of the phrase 
from each of the plurality of sources by utilizing computa
tional linguistics. It should be understood that the term 
"phrase" which is gathered by crawlers 72 and 74 refers to 45 

an alpha -numeric character string or strings present in a 
source such as manufacturer's product specifications Web 
pages 46, merchant's Web pages 42, and/or product litera
ture Web pages (not shown). The term "characteristic" refers 
to some attribute of the alpha -numeric character string in the 50 

Web page. For instance, the characteristic of the phrase may 
be its frequency, location, font size, font style, font case, font 
effects, and font color of the phrase in the Web page as well 
as the frequency of collocation (phrases immediately next to 
each other) and co-occurrence of phrases (phrases within a 55 

predetermined words of each other). Moreover, the term 
"computational linguistics" is used herein to refer to a 
cross-disciplinary field of modeling of language utilizing 
computational analysis to process language data such as any 
of the above noted characteristics of the phrase. In the 60 

preferred embodiment, crawlers 72 and 74 and the compu
tational linguistics used thereby are software programs 
designed to execute the functions described. Thus, by uti
lizing computational linguistics, product literature crawler 
72 and/or product offerings crawler 74 gathers product 65 

phrase information which may be processed and used in the 
manner described below. 

12 
In accordance with the above discussion, FIG. 5 illustrates 

the method of the preferred embodiment of the present 
invention where product literature crawler 72 obtains prod
uct phrase information utilizing computational linguistics 
module 75. The obtained product phrase information (i.e. the 
phrase and the characteristic of the phrase) are then stored in 
product phrase database 76 for further analysis. Commerce 
system 10 of FIG. 1, via shopping server 20 or by other 
means such as another computer/server, is operable to 
further analyze the product phrase information using statis
tical analysis module 78 to thereby provide a ranking of the 
product phrases in any given product category. These ranked 
product phrases will typically represent commonly found 
product properties of a given product or product category 
and are also stored in the product phrase database 76. 

In addition, as will be described in further detail below, 
the preferred embodiment of the present invention utilizes 
property definition tool 80 to analyze the stored product 
phrase information to thereby determine whether each of the 
product phrase information in product phrase database 76 is 
in fact a product property. It should be understood that the 
term "product property" or "product properties" is a word or 
phrase that descriptively characterizes the product or prod
uct category. Property definition tool 80 of the preferred 
embodiment is a software algorithm illustrated as steps in 
FIG. 5. 

Thus, for example, product literature crawler 72 may 
examine the content of Web page 46 of manufacturer's 
server 44 such as a computer manufacturer (or other server 
having a product literature source) to obtain product phrase 
information provided on the Web page including the phrase 
and the characteristic(s) of the phrase as well as information 
provided in the Web page's URL address and any meta tags. 
This product phrase information can then be stored in 
product phrase database 76 for further analysis. In this 
example, the computer manufacturer's home Web page will 
likely have a meta tag including the phrase "computer" as 
well as the phrase "computer" throughout its home Web 
page which may or may not have special characteristics such 
as formatting and positioning which distinguishes the phrase 
from the remainder of the text on the Web page. Because of 
the use of computational linguistics module 75, product 
literature crawler 72 is able to recognize and obtain such 
information regarding the phrase "computer" such as its 
presence in the home Web page's meta tag, frequency in its 
home Web page, and its other special characteristics to 
thereby statistically discern that the home Web pages relates 
to computers and that the Web pages linked to the home Web 
page will also likely relate to computers and consequently, 
determine that this phrase is a product property, in particular, 
a product category. 

More preferably, product literature crawler 72 may also 
crawl through a substantial portion of the linked Web pages 
prior to determining whether the phrase is a product property 
to ensure accurate determination. For instance, product 
literature crawler 72 may crawl through the plurality of Web 
pages linked to the home Web page to gather product phrase 
information and in the present example, will further likely 
identify presence of the phrase "computer" as well as other 
phrases known to be associated with a given product cat
egory such as phrases "Mb RAM" which is a collocated 
phrase, "MHz", "floppy", and/or "Gb", etc. Based on analy
sis of the frequency and characteristics of such phrases by 
statistical analysis module 78, the phrase "computer" can be 
determined to be a product property that defines a product 
category. In this regard, separate category database 79 may 
be provided with various product categories and the likely 
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associated key word phrases which may be cross referenced 
to ensure the accuracy of the product category determina
tion. Furthermore, in addition to, or as an alternative to 
category database 79, a human verification process may be 
provided to further ensure accuracy of the product category 5 
determination. 

In addition, the plurality of Web pages linked to the home 
Web page will also typically include alpha-numeric charac-
ter strings that identify other important characteristics of the 
product or product category. Again, it should be noted that 10 
such significant character string will often be distinguished 
from the remaining text of the Web page by its location on 
the Web page, formatting or other characteristic of the 
character string. For instance, the character strings may be 
positioned near the top or the left hand side of the Web page 15 
and have a larger font size than most of the other character 
strings on the Web page. In this regard, such significant 
character strings may have a prominent font size, font style 
(such as bold), or font effects (such as italicizing and/or 
underlining), etc. Referring to the present examples of 20 
computers, important attributes/characteristics of computers 
such as its speed and capacity are likely to be indicated by 
a numeric string followed by phrases such as "Mb RAM", 
"MHz", "Gb", etc. Because of the use of computation 
linguistics module 75, product literature crawler 72 is able 25 
to recognize and obtain the phrase and characteristic(s) of 
the phrase, such as its frequency, location, font size, font 
style, font case, font effects, font color, collocation or 
co-occurrence as product phrase information. Such infor
mation can be retained in product phrase database 76 and 30 
statistical analysis module 78 can then be used provide a 
ranking of the phrases in any given product category and 
also stored in product phrase database 76. In particular, 
statistical analysis module 78 will recognize that a particular 
phrase was emphasized by the presence of one or more 35 
characteristic(s) and consequently, provide a higher ranking 
for the particular phrase than other phrases that do not have 
a characteristic associated with it. 

In the preferred embodiment of the illustrated invention, 
the ranked listing of the phrases in product phrase database 40 

76 can then be further analyzed by property definition tool 
80 to determine whether the phrases in the product phrase 
information are in fact relevant product properties that 
descriptively characterize the product or product category. It 
should be noted that, preferably, property definition tool 80 45 

is executed by a human editor so that common sense 
judgments can be made relative to the ranked phrases which 
were generated utilizing a computer and statistical analysis 
module 78. However, a computer or other logic device may 
be used to automate/semi-automate the function of property 50 

definition tool 80. 

14 
may be available with 32, 64, 96 or 128Mb of RAM. In this 
case, the range would be 32 to 128 Mb and the interval 
would be 32 Mb. 

Then, a determination is made as to whether the numeric 
phrase is evaluative as shown in step 86, i.e. the numeric 
phrase is indicative of a quality of the product and/or 
impacts the desirability of the product. As can be readily 
appreciated, the number associated with RAM is evaluative 
because the amount of RAM directly impacts the capacity 
and desirability of the computer. If the numeric phrase is 
evaluative, the direction of evaluation is determined as 
shown in step 88, i.e. whether a higher value is better or a 
lower value is better. Again, referring to our example, 
computers with a higher amount of RAM are more desirable 
than computers with less RAM and thus, a higher value is 
better and the direction of evaluation is better as the numeric 
phrase value increases. The direction can be determined 
manually by a human editor or automatically via a computer 
or other device by correlation to price for example. Of 
course, in certain product properties that are numeric and 
evaluative, a lower value may be better. For instance, a 
lower value in the weight of a notebook computer would be 
more desirable than a higher value. Correspondingly, the 
direction of evaluation facilitates ranking of each of the 
phrases as shown in step 89. Thus, the numeric phrase "32" 
would be ranked lower than "64" etc. at least with respect to 
the product property of RAM. If the numeric phrase is not 
evaluative, the human editor may enter a ranking for the 
numeric phrase based on his/her product knowledge and 
experience in step 89 and the next phrase may be analyzed. 
Of course, because such a numeric phrase is not evaluative, 
the ranking for the phrase will likely be low as compared to 
evaluative numeric phrases. 

Referring to the above step 82, if the phrase is not 
numeric, a determination is made whether the phrase is 
discrete in step 83 and the enumerated value names for 
discrete phrase is entered in step 85. For instance, relative to 
the present example, the phrases "CD-ROM", "CD-R" and 
"CD-RW" are all discrete phrases that are also properties of 
a computer. It is then determined whether the discrete phrase 
is evaluative in step 86. As can be appreciated, these discrete 
phrases are evaluative in that they are indicative of a quality 
of the product and/or impact the desirability of the product 
since each of these CD memory devices provide different 
level of functionality to the computer as known in the 
computer arts. In this regard, property definition tool80 then 
enters the direction of evaluation as shown in step 88 and 
enters the ranking of the discrete phrases and correspond
ingly ranks the products as shown in step 89. In the present 
example, the phrases "CD-ROM", "CD-R" and "CD-RW" 
are in the order of desirability in a computer as appreciated 
in the computer arts. Once again, the order or ranking can be 
determined manually or automatically. Moreover, if the 
discrete phrase is not evaluative, then a ranking for the 
discrete phrase is entered in step 89 and the next phrase is 

As can be seen in FIG. 5, property definition tool 80, the 
determination of whether the phrases in the product phrase 
information are product properties is executed in step 81, 
preferably by a human editor. If the phrase is determined to 
be not a relevant product property, the phrase and the 
product phrase information is discarded and the next phrase 
is analyzed. If the phrase is determined to be a product 
property (i.e. the phrase descriptively characterizes the prod
uct or product category), a determination is made as to 
whether the phrase is a numeric character string as shown in 
step 82. For instance, in our example of computers, exem
plary numeric phrases would be the numbers quantifying 
RAM, hard drive capacity, processor speed, etc. If the phrase 
is numeric, a range and interval may be entered if appro
priate and recorded for the corresponding numeric phrase in 
step 84. For instance, relative to RAM, the computer model 

55 analyzed. Of course, because such a discrete phrase is not 
evaluative, the ranking for the phrase will likely be low as 
compared to evaluative discrete phrases. 

Lastly, if the phrase is neither discrete nor numeric, then 
the phrase is designated as free-form text as shown in step 

60 87, a ranking is entered as shown in step 89 and the next 
phrase is analyzed. Such free-form text would be relatively 
rare since the phrase was deemed to be a product property. 
In certain products however, such free-form text may be 
desirable and add value to the product or undesirable and 

65 diminish the value of the product. For instance, an autograph 
or inscription on a product may be considered as free-form 
text which would add value to the product. 
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In the preferred embodiment of the present invention 
illustrated in FIG. 5, once the analysis as shown in property 
definition tool 80 is completed on the product phrase infor
mation stored in product phrase database 76, the resulting 
product properties (i.e. phrases that descriptively character- 5 
ize the product or product category) are stored in a product 
property database 90. In addition, by executing property 
definition tool 80, these product properties that are stored in 
product property database 90 and are also ranked in order of 
significance in the product or product category. Thus, in the 10 
above examples of computers, product property database 90 
will have a record of product properties such as MHz, Mb 
RAM, Gb, CD-ROM, CD-R, CD-RW, etc. as well as many 
other product properties and attributes relevant for evaluat
ing a computer. Moreover, through the execution of property 15 
definition tool 80, these product properties are ranked as 
well. As will be discussed in further detail below, these 
stored product properties of the product property database 
may then be retrieved for use in evaluating products that are 
available from various merchants on their respective mer- 20 
chant's Web pages to thereby provide a single shopping 
interface which seamlessly integrates plural on-line mer
chants to thus facilitate comparison shopping in an on-line 
environment. 

16 
products are also gathered by product offerings crawler 74 so 
that information regarding the product, price, and the iden
tity of the merchant offering the product at a given price are 
all correlated to one another. All of the above described 
gathered information is stored into product offerings data
base 92. The details of how the manufacturer's identity, 
product model, product phrase information, merchant iden
tity information and the pricing information are all gathered 
is substantially similar to the method described above rela
tive product literature crawler 72 of FIG. 5 and thus, are 
omitted here to avoid repetition. However, based on the 
teachings above, it should be clear to a person skilled in the 
art how such information can be gathered utilizing product 
offerings crawler 74 and be saved in product offerings 
database 92. 

Thus, in correspondence with the computer example used 
above, products offerings crawler 74 may visit various Web 
pages of computer merchants to gather all the required 
information regarding every make and model of computers 
offered in computer merchant's Web page 42 as well as the 
merchant identity information such as the merchant's rel
evant URL. This information is stored in product offerings 
database 92 in a uniform format for further processing. 

In accordance with the preferred embodiment of the 
present method as shown in FIG. 6, once the above noted 

Of course, it should noted that whereas the above aspects 
of the present invention have been described as applied to 
computers, the present invention is not limited thereto and 
computers were merely selected as an example of how 
product literature crawler 72 and property definition tool 80 
may be used. In this regard, it should be appreciated that the 
present invention may be applied to all different products 
and services that can be effectively marketed on a networked 
environment such as Internet 100. Thus, the present inven
tion may be applied to all goods as well as many services 
including insurance, financial services, rentals, lodging, 
transportation, vacation packages, etc. in a manner similar to 
that discussed above. 

25 information is gathered and stored in product offerings 
database 92, it is validated using validation tool 93 to match 
the various merchant offerings to the product information 
stored in products database 26 in shopping server 20 shown 
in FIG. 1. As described previously, the products database 26 

FIG. 6 shows a block diagram of a method in accordance 
with the preferred embodiment of the present invention for 
validating the product offerings of on-line merchants and for 
creating a new product record based on product properties. 
As can be appreciated, the lower portion of FIG. 6 provides 
an abbreviated illustration of FIG. 5 which was discussed in 
detail above which primarily explained the method for 
determining product properties as gathered from manufac
turer's product specification Web pages 46 and other sources 
by product literature crawler 72. In a similar manner, prod
uct phrase information may be gathered from the merchant's 
information source such as the merchant's Web page 42 by 
product offerings crawler 74 which may also be generated by 
shopping server 20. Thus, like product literature crawler 72, 
product offerings crawler 74 gathers product phrase infor
mation from merchant's Web page 42 including a phrase and 

30 on shopping server 20 stores product information such as 
product descriptions, pricing, and other product information 
for plural merchants which may be culled from merchant 
servers 40 using automated product offerings crawler 74. 
Shopping server 20 accesses and presents the product infor-

35 mation stored in products database 26 to client computer 12 
to thereby provide a single shopping interface with seam
lessly integrated plural on-line merchants to thereby facili
tate comparison shopping in an on-line environment. 

For each given product offering in product offerings 
40 database 92, products database 26 is searched to determine 

if there is a corresponding match present in products data
base 26 as shown in step 94. If there is such a match, the 
validation is deemed to be completed for the particular 
product offering and another product offering in product 

45 offerings database 92 is selected for validation via validation 
tool 93. It should be noted that validation tool 93 may 
preferably be executed by a human editor who accesses via 
a computer or other means, product database 26. However, 
validation tool 93 may also be executed by a computer or 

50 other automated device. 

at least one characteristic of the phrase utilizing computa
tionallinguistics module (not shown). Again, the character- 55 

istic of the phrase may be its frequency, location, font size, 
font style, font case, font effects, and font color of the phrase 

If however, a corresponding match in products database 
26 is not found, product record creation tool 95 may be 
executed to update products database 26 with the new 
product offering found in product offerings database 92. In 
this regard, product property database 90 as described pre
viously is accessed to provide the ranked product properties 
of a product or product category to product record creation 
tool 95. These ranked product properties which were 
obtained via product literature crawler 72 can be then used 
to create a record on products database 26 for the new 
product offering found in product offerings database 92 
thereby ensuring the obtaining of the important product 
properties for the new product offering. It is again noted that 
the product record creation tool 95 may preferably be 
executed by a human editor. However, product record cre
ation tool 95 may be executed by a computer or other 
automated device. 

in the Web page as well as the frequency of collocation and 
co-occurrence of phrases. 

In addition, because each merchant will likely offer vari- 60 

ous models of more than one manufacturer, product offer
ings crawler 74 also obtains information regarding product 
model and manufacturer's identity. Moreover, because each 
of the products may be purchased-through a particular 
merchant at a specified price as designated by the particular 65 

merchant, merchant identity information such as the mer
chant's URL, and price information for each of the offered 
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Correspondingly, referring again to the computer 
example, the ranked product properties which were pro
cessed via product definition tool 80 and stored in product 
property database 90 can be provided to product record 
creation tool 95 so that all of the important product prop- 5 
erties for the new product offering are obtained and entered 
into product database 26 when a new record is created. 
These product properties will include MHz, Mb RAM, Gb, 
CD-ROM, CD-R, CD-RW, etc. as well as many other 
product properties and attributes stored in the product prop- 10 
erty database 90 which are relevant for evaluating a com
puter. Of course, again, it is noted that application to 
computer sales were merely selected as an example and that 
the present invention may be applied to all different products 
and services that can be effectively marketed on a networked 15 
environment such as the Internet 100. 

18 
specifications source and the merchant's Web page are 
deemed to be the merchant's information source. However, 
the present invention is not limited thereto and may be 
applied to other types of networked computer environments 
and other sources as well. The present invention can be 
implemented over any type of communications channel, 
such as the Internet, a local area network (LAN), a wide area 
network (WAN), direct computer connections, or the like, 
using any type of communication hardware and protocols. 
Any type of hardware or combination of hardware can be 
used for the various clients and servers. Accordingly, the 
term "computer" as used above, refers to any type of 
computing device or data terminal, such as a personal 
computer, a portable computer, a dumb terminal, a thin 

Thus, in this manner, the present invention also allows 
new product offerings available in the marketplace to be 
easily integrated into the products database 26 thereby 
periodically updating products database 26 to ensure accu
rate offering of newest products and prices to client com
puter 12. However, as can now be appreciated, because the 
updating is attained via product offerings crawler 74, the 
product information is not updated in real time, but rather 
periodically in the background of shopping server 20. The 
product information on products database 26 can be used to 
display products available for purchase by product type, part 
numbers, price, keywords, or product features in any desir
able mariner using an interface of shopping server 20 as 
described previously. The product information can be dis
played side by side in the browser window of client com
puter 12 to permit the shopper to comparison shop and 
choose products from any one or more of merchant servers 

client, a hand held device, a wireless phone, or any combi
nation of such devices. The various clients and servers can 
be a single computer at a single location or multiple com
puters at a single or multiple locations. For example a server 
may be comprised of a plurality of redundant computers 
disposed in co-location facilities at various locations to 

20 facilitate scalability. Any appropriate server or client soft
ware can be used and any communication protocols can be 
used. Communication can be accomplished over electric 
cable, fiber optic cable, any other cable, or in a wireless 
manner using radio frequency, infrared, or other technolo-

25 . 

30 

g1es. Any interface can be used for selecting products for 
purchase. The various information can be stored in any 
format and thus the term "database" as used above refers to 
any collection of information such as a database file, a 
lookup table, or the like. 

Thus, the above described method and apparatus in accor-
dance with the embodiments of the present invention pro
vides a very effective system and method for aggregating 
desirable product information. As can now be fully 40 based on the product information. Once the shopper has 

selected all desired products and options from all desired 
merchants, the shopper can complete the shopping and 
"check out" as described previously by confirming the order 
which verifies pricing information, shipping information, 
and other details of the desired purchase. 

35 
appreciated, the present invention facilitates on-line com
merce by allowing the provision of important product infor
mation to the shopper to thereby facilitate an informed 
purchase decision by the shopper. The present invention also 
provides a novel method for efficiently aggregating such 

40 
product information from a networked computer environ
ment and also provides a novel method for providing 
updated product information to shoppers thereby facilitating 
the purchase decision of the shopper. 

It is again noted that in the above described embodiment, 
property definition tool 80, validation tool 93 and product 
record creation tool 95 are preferably executed by a human 
editor utilizing a computer or other device so that their 
execution is semi-automatic. Because of the present inven
tion provides these distinct tools with distinct functions 
human editors having different skills and knowledge can b~ 
utilized for each of the tools. For instance, it takes a 
relatively lower level of skill and knowledge to execute 
validation tool 93 and product record creation tool 95, 
whereas it takes a higher degree of skill and knowledge to 
execute property definition tool 80. Therefore, the present 
embodiment allows efficient human resource management 
since the tools and their respective functions are preferably 
separated and more experienced human editors can be 
assigned to execute property definition tool 80 and the less 55 

experienced human editors can be assigned to execute the 
other tools. Of course, it should also be appreciated that in 
alternative embodiments, the above noted tools may be 
combined in part or in total and can also be executed 
automatically via computer or other device so that use of 60 

human editors is not necessary. 
Furthermore, it should also be noted that one embodiment 

The invention has been described through a preferred 

45 
embodiment. However various modifications can be made 
without departing from the scope of the invention as defined 
by the appended claims and legal equivalents. 

What is claimed is: 
1. A method of aggregating product information for use in 

50 
a product database including various products arranged in 
product categories, the product information being collected 
from a plurality of sources in a networked computer envi
ronment regarding products of a product category compris
ing the steps of: 

generating a crawler from a server interconnected to the 
network computer environment to visit the plurality of 
sources; 

gathering product phrase information from each of the 
plurality of sources via said crawler; and 

determining whether at least one phrase of said product 
phrase information is a product characteristic associ-
ated with a product category; 

of the present invention has been described above where the 
Internet is the networked computer environment and the 
crawler is a Web crawler. Moreover, in the embodiment 65 

described above, the manufacturer's product specifications 
Web pages are deemed to be the manufacturer's product 

wherein said crawler utilizes computational linguistics to 
gather said product phrase information which includes 
a phrase and at least one characteristic of said phrase. 

2. The method of claim 1, wherein said at least one 
characteristic of said phrase includes at least one of 
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frequency, location, font size, font style, font case, font 
effects, font color, collocation and co-occurrence of said 
phrase in each of said plurality of sources. 

3. The method of claim 2, wherein the plurality of sources 
include at least one of a manufacturer's product specifica- 5 

tions source, a product literature source, and a merchant's 
information source. 

4. The method of claim 3, wherein said crawler includes 
a product literature crawler that gathers product phrase 
information from at least one of said manufacturer's product 10 

specifications source and said product literature source. 
5. The method of claim 4, said determining step further 

including the step of cross-referencing said product phrase 
information to a category database to determine a product 
category of at least one of a manufacturer's product speci- 15 

fications source, a product literature source, and a mer
chant's information source. 

20 
manufacturer's product specifications source and said 
product literature source; 

gathering product phrase information from each of the 
plurality of sources via said crawler, said crawler 
utilizing computational linguistics to gather said prod
uct phrase information which includes a phrase and at 
least one characteristic of said phrase, said at least one 
characteristic of said phrase including at least one of 
frequency, location, font size, font style, font case, font 
effects, font color, collocation and co-occurrence of 
said phrase in each of said plurality of sources; 

applying statistical analysis to said product phrase infor
mation to rank each phrase based on said at least one 
characteristic of said phrase thereby providing a rank
ing of phrases; 

determining whether each phrase of each of said product 
phrase information is a product property indicative of a 
characteristic of at least one of a product and a product 
category; and 

determining whether each phrase determined to be a 
product property is evaluative. 

6. The method of claim 4, further including the step of 
applying statistical analysis to said product phrase informa
tion to rank each phrase based on said at least one charac- 20 

teristic of said phrase thereby providing a ranking of 
phrases. 

17. The method of claim 16, further including the step of 
determining a direction of evaluation and determining a 
ranking of a phrase if said phrase is determined to be 

25 evaluative. 

7. The method of claim 6, further including the step of 
storing at least one of said product phrase information and 
said ranking of phrases in a product phrase database. 

8. The method of claim 3, wherein said crawler includes 
a product offerings crawler that gathers pricing information 
and at least one of product phrase information, product 
model information, manufacturer's identity information, and 
merchant identity information from said merchant's infor- 30 

mation source. 
9. The method of claim 8, wherein information gathered 

by said product offerings crawler is stored in a product 
offerings database. 

10. The method of claim 3, wherein said a manufacturer's 35 

product specifications source is a manufacturer's product 
specifications Web page, said product literature source is a 
product literature Web page, and said merchant's informa
tion source is a merchant's Web page. 

11. The method of claim 1, further including the step of 40 

storing each phrase determined to be a product property in 
a product property database. 

12. The method of claim 11, further including the step of 
ranking phrases determined to be a product property. 

13. The method of claim 11, wherein said crawler includes 45 

a product offerings crawler that gathers pricing information 
and at least one of product phrase information, product 
model information, manufacturer's identity information, and 
merchant identity information from said merchant's infor
mation source. 50 

14. The method of claim 13, wherein information gath
ered by said product offerings crawler is stored in a product 
offerings database. 

15. The method of claim 1, wherein said networked 
computer environment is the Internet and said crawler is a 55 

Web crawler. 

18. A method of aggregating product information from a 
plurality of sources in a networked computer environment 
regarding products of a product category comprising the 
steps of: 

generating a crawler from a server interconnected to the 
network computer environment to visit the plurality of 
sources including at least one of a manufacturer's 
product specifications source, a product literature 
source, and a merchant's information source, said 
crawler including a product literature crawler that gath
ers product phrase information from at least one of said 
manufacturer's product specifications source and said 
product literature source; 

gathering product phrase information from each of the 
plurality of sources via said crawler, said crawler 
utilizing computational linguistics to gather said prod
uct phrase information which includes a phrase and at 
least one characteristic of said phrase, said at least one 
characteristic of said phrase including at least one of 
frequency, location, font size, font style, font case, font 
effects, font color, collocation and co-occurrence of 
said phrase in each of said plurality of sources; 

applying statistical analysis to said product phrase infor-
mation to rank each phrase based on said at least one 
characteristic of said phrase thereby providing a rank
ing of phrases; 

determining whether each phrase of each of said product 
phrase information is a product property indicative of a 
characteristic of at least one of a product and a product 
category; and 

determining whether each phrase determined to be a 
product property is numeric. 

16. A method of aggregating product information from a 
plurality of sources in a networked computer environment 
regarding products of a product category comprising the 
steps of: 

generating a crawler from a server interconnected to the 
network computer environment to visit the plurality of 
sources including at least one of a manufacturer's 
product specifications source, a product literature 
source, and a merchant's information source, said 
crawler including a product literature crawler that gath
ers product phrase information from at least one of said 

19. The method of claim 18, further including the step of 
60 entering a range and interval of a phrase if said phrase is 

determined to be numeric. 
20. A method of aggregating product information from a 

plurality of sources in a networked computer environment 
regarding products of a product category comprising the 

65 steps of: 
generating a crawler from a server interconnected to the 

network computer environment to visit the plurality of 
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sources including at least one of a manufacturer's 
product specifications source, a product literature 
source, and a merchant's information source, said 
crawler including a product literature crawler that gath
ers product phrase information from at least one of said 5 

manufacturer's product specifications source and said 
product literature source; 

gathering product phrase information from each of the 
plurality of sources via said crawler, said crawler 
utilizing computational linguistics to gather said prod- 10 

uct phrase information which includes a phrase and at 
least one characteristic of said phrase, said at least one 
characteristic of said phrase including at least one of 
frequency, location, font size, font style, font case, font 
effects, font color, collocation and co-occurrence of 15 

said phrase in each of said plurality of sources; 

22 
if said numeric phrase is evaluative, determining a direc

tion of evaluation and determining ranking of said 
phrase; 

if said numeric phrase is not evaluative, determining a 
ranking for said numeric phrase; 

if said phrase is not numeric, determining if said phrase is 
discrete; 

if said phrase is discrete, entering enumerated value 
names for said discrete phrase and determining if said 
discrete phrase is evaluative; 

if said discrete phrase is evaluative, entering direction of 
evaluation and entering a ranking for said discrete 
phrase; 

if said discrete phrase is not evaluative, entering a ranking 
for said discrete phrase; and 

if said phrase is not discrete, designating said phrases as 
free-form text and entering a ranking for said free-form 
text. 

applying statistical analysis to said product phrase infor
mation to rank each phrase based on said at least one 
characteristic of said phrase thereby providing a rank
ing of phrases; 

determining whether each phrase of each of said product 
phrase information is a product property indicative of a 
characteristic of at least one of a product and a product 
category; and 

23. A method of aggregating product information from a 
20 plurality of sources in a networked computer environment 

regarding products of a product category comprising the 
steps of: 

determining whether each phrase determined to be a 25 

product property is discrete. 
21. The method of claim 20, further including the step of 

entering enumerated value names of a phrase if said phrase 
is determined to be discrete. 

22. A method of aggregating product information from a 30 

plurality of sources in a networked computer environment 
regarding products of a product category:comprising the 
steps of: 

generating a crawler from a server interconnected to the 
network computer environment to visit the plurality of 35 

sources including at least one of a manufacturer's 
product specifications source, a product literature 
source, and a merchant's information source, said 
crawler including a product literature crawler that gath-
ers product phrase information from at least one of said 40 

manufacturer's product specifications source and said 
product literature source; 

gathering product phrase information from each of the 
plurality of sources via said crawler, said crawler 

45 utilizing computational linguistics to gather said prod-
uct phrase information which includes a phrase and at 
least one characteristic of said phrase, said at least one 
characteristic of said phrase including at least one of 
frequency, location, font size, font style, font case, font 

50 effects, font color, collocation and co-occurrence of 
said phrase in each of said plurality of sources; 

applying statistical analysis to said product phrase infor
mation to rank each phrase based on said at least one 
characteristic of said phrase thereby providing a rank-

55 
ing of phrases; 

determining whether each phrase of each of said product 
phrase information is a product property indicative of a 
characteristic of at least one of a product and a product 
category; 

storing each phrase determined to be a product property in 
a product property database; 

ranking phrases determined to be a product property; and 
determining if said phrase is numeric; 

60 

generating a crawler from a server interconnected to the 
network computer environment to visit the plurality of 
sources including at least one of a manufacturer's 
product specifications source, a product literature 
source, and a merchant's information source, said 
crawler including a product literature crawler that gath-
ers product phrase information from at least one of said 
manufacturer's product specifications source and said 
product literature source, and also including a product 
offerings crawler that gathers pricing information and 
at least one of product phrase information, product 
model information, manufacturer's identity 
information, and merchant identity information from 
said merchant's information source; 

gathering product phrase information from each of the 
plurality of sources via said crawler, said crawler 
utilizing computational linguistics to gather said prod
uct phrase information which includes a phrase and at 
least one characteristic of said phrase, said at least one 
characteristic of said phrase including at least one of 
frequency, location, font size, font style, font case, font 
effects, font color, collocation and co-occurrence of 
said phrase in each of said plurality of sources; 

applying statistical analysis to said product phrase infor
mation to rank each phrase based on said at least one 
characteristic of said phrase thereby providing a rank
ing of phrases; 

determining whether each phrase of each of said product 
phrase information is a product property indicative of a 
characteristic of at least one of a product and a product 
category; 

storing each phrase determined to be a product property in 
a product property database, and storing information 
gathered by said product offerings crawler in a product 
offerings database; and 

further including a validation step wherein information 
stored in said product offerings database is cross
referenced with a products database to determine 
whether any products identified in said product offer
ings database is absent from said products database. 

24. The method of claim 23, further including the step of 
if said phrase is numeric, entering range and interval for 

said numeric phrase, and determining if said 
numeric:phrase is evaluative; 

65 creating a new product record in said products database 
based on information stored in said product offerings data
base. 
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25. The method of claim 24, further including the step of 
utilizing said product properties from said product property 
database to create said new product record. 

24 

26. A method of aggregating product information from a 
plurality of sources in a networked computer environment 5 

regarding products of a product category comprising the 
steps of: 

29. The computer architecture of claim 28, wherein said 
crawler is operative to gather product phrase information 
from each of the plurality of sources utilizing computational 
linguistics. 

30. The computer architecture of claim 29, wherein said 
at least one characteristic of said phrase includes at least one 
of frequency, location, font size, font style, font case, font 
effects, font color, collocation and co-occurrence of said 
phrase in each of said plurality of sources. generating a crawler from a server interconnected to the 

network computer environment to visit the plurality of 
sources including at least one of a manufacturer's 
product specifications source, a product literature 
source, and a merchant's information source, said 
crawler including a product offerings crawler that gath-
ers pricing information and at least one of product 
phrase information, product model information, manu
facturer's identity information, and merchant identity 
information from said merchant's information source; 

gathering product phrase information from each of the 
plurality of sources via said crawler, said crawler 
utilizing computational linguistics to Rather said prod
uct phrase information which includes a phrase and at 
least one characteristic of said phrase, said at least one 
characteristic of said phrase including at least one of 
frequency, location, font size, font style, font case, font 
effects, font color, collocation and co-occurrence of 
said phrase in each of said plurality of sources; 

applying statistical analysis to said product phrase infor
mation to rank each phrase based on said at least one 
characteristic of said phrase thereby providing a rank
ing of phrases; 

storing information gathered by said product offerings 
crawler in a product offerings database; and 

validation step wherein information stored in said product 
offerings database is cross-referenced with a products 
database to determine whether any products identified 
in said product offerings database is absent from said 
products database. 

10 
31. The computer architecture of claim 30, further includ-

ing a product phrase database for storing said product phrase 
information from each of the plurality of sources. 

32. The computer architecture of claim 31, wherein said 
computer architecture is operative to execute statistical 
analysis to said product phrase information to rank each of 

15 said phrase based on said at least one characteristic of said 
phrase and provide a ranking of phrases. 

33. The computer architecture of claim 30, wherein said 
merchant server hosts a plurality of merchant's information 
sources, and said manufacturer server hosts a plurality of 

20 manufacturer's product specification sources. 
34. The computer architecture of claim 33, wherein said 

crawler includes a product literature crawler that gathers 
product phrase information from said plurality of manufac
turer's product specifications sources, and also includes a 

25 product offerings crawler that gathers product phrase infor
mation and pricing information of each of said products in 
said product category from said plurality of merchant's 
information sources. 

35. The computer architecture of claim 34, further includ-
30 ing an offerings database for storing said pricing information 

of each of said products from said plurality of merchant's 
information sources. 

35 

36. The computer architecture of claim 28, further com
prising a product property database for storing said product 
phrase information determined to be a product characteris-
tic. 

37. The computer architecture of claim 36, wherein said 
computer architecture is operative to rank each said product 
phrase information in said product property database. 

38. The computer architecture of claim 28, wherein said 
communication channel includes the Internet and said 
crawler is a Web crawler. 

27. The method of claim 26, further including the step 
creating a new product record in said products database 40 

based on information stored in said product offerings data
base. 39. The computer architecture of claim 38, wherein said 

a manufacturer's product specifications source is a manu
facturer's product specifications Web page, said product 

45 literature source is a product literature Web page, and said 
merchant's information source is a merchant's Web page. 

40. A computer architecture for effecting commerce in a 
networked environment comprising: 

28. A computer architecture for effecting commerce in a 
networked environment comprising: 

a client computer; 

a shopping server executing an agent server application, 
said shopping server including a memory device having 
a product database stored therein; 

a merchant server executing a commerce server applica-
50 

tion and being remote from said shopping server; 
a manufacturer server executing a commerce server appli

cation and being remote from said shopping server; and 
a communication channel coupling said shopping server 

to said merchant server and said manufacturer's server, 55 

and coupling said shopping server with said client 
computer; 

wherein said shopping server is operative to provide a 
crawler for visiting a plurality of sources hosted on at 
least one of said merchant server and said manufac- 60 

ture's server to aggregate product information from 
said plurality of sources regarding products of a prod
uct category, to gather product phrase information from 
said plurality of sources, and to determine whether at 
least one of said product phrase information is a 65 

product characteristic associated with a product cat
egory. 

a client computer; 
a shopping server executing an agent server application, 

said shopping server including a memory device having 
a product database stored therein; 

a merchant server executing a commerce server applica
tion and being remote from said shopping server; 

a manufacturer server executing a commerce server appli
cation and being remote from said shopping server; 

a communication channel coupling said shopping server 
to said merchant server and said manufacturer's server, 
and coupling said shopping server with said client 
computer; 

wherein said shopping server is operative to provide a 
crawler for visiting a plurality of sources hosted on at 
least one of said merchant server and said manufac
ture's server to aggregate product information from 
said plurality of sources regarding products of a prod-
uct category; 
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wherein said crawler is operative to gather product phrase 
information from each of the plurality of sources uti
lizing computational linguistics, said product phrase 
information including a phrase and at least one char-
acteristic of said phrase; 5 

wherein said at least one characteristic of said phrase 
includes at least one of frequency, location, font size, 
font style, font case, font effects, font color, collocation 
and co-occurrence of said phrase in each of said 
plurality of sources; 10 

wherein said merchant server hosts a plurality of mer
chant's information sources, and said manufacturer 
server hosts a plurality of manufacturer's product 
specification sources; 

15 
wherein said crawler includes a product literature crawler 

that gathers product phrase information from said plu-

26 
rality of manufacturer's product specifications sources, 
and also includes a product: offerings crawler that 
gathers product phrase information and pricing infor
mation of each of said products in said product cat
egory from said plurality of merchant's information 
sources; 

further including an offerings database for storing said 
pricing information of each of said products from said 
plurality of merchant's information sources; and 

further including a products database wherein said com
puter architecture is operative to cross-reference said 
product offerings database to said products database to 
add new products to said products database which are 
available on said product offerings database. 

* * * * * 


