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for product data only to one or more seller databases associ-
ated with sellers having seller attribute values matching the
specified seller attribute criteria, these seller databases being
identified by the one or more pointers associated with the
selected product class.
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PRE-QUALIFYING SELLERS DURING THE
MATCHING PHASE OF AN ELECTRONIC
COMMERCE TRANSACTION

CLAIM OF PRIORITY

[0001] This application is a continuation of U.S. patent
application Ser. No. 13/684,745, filed on Nov. 26, 2012 and
entitled Pre-Qualifying Sellers During the Matching Phase of
an Electronic Commerce Transaction”, which is a continua-
tion of U.S. patent application Ser. No. 11/872,940, filed on
Oct. 16, 2007, now U.S. Pat. No. 8,326,699 and entitled
“Pre-Qualifying Sellers During the Matching Phase of an
Electronic Commerce Transaction,” which is a continuation
of U.S. patent application Ser. No. 09/858,322, filed on May
15, 2001, now U.S. Pat. No. 7,349,868 and entitled “Pre-
Qualifying Sellers During the Matching Phase of an Elec-
tronic Commerce Transaction” U.S. patent application Ser.
No. 13/684,745, and U.S. Pat. Nos. 8,326,699 and 7,349,868
are commonly assigned to the assignee of the present appli-
cation. The disclosure of related U.S. patent application Ser.
No. 13/684,745, and U.S. Pat. Nos. 8,326,699 and 7,349,868
are hereby incorporated by reference into the present disclo-
sure as if fully set forth herein.

BACKGROUND
[0002] 1. Technical Field of the Invention
[0003] This invention relates to electronic commerce and

more particularly to prequalifying sellers during the matching
phase of an electronic commerce transaction.

[0004] 2. Background of the Invention

[0005] Due to the ever-increasing popularity and accessi-
bility of the Internet as a medium of communication, the
number of business transactions conducted using the Internet
is also increasing, as is the number of buyers and sellers
participating in electronic marketplaces providing a forum
for these transactions. In addition, the globalization of such
marketplaces has resulted in an increased number of seller
attributes that buyers may need to consider when determining
which sellers best suit their needs. The majority of electronic
commerce (“e-commerce’) transactions occur when a buyer
determines a need for a product, identifies a seller that pro-
vides that product, and accesses the seller’s web site to
arrange a purchase of the product. If the buyer does not have
a preferred seller or if the buyer is purchasing the product for
the first time, the buyer will often perform a search for a
number of sellers that offer the product and then access
numerous seller web sites to determine which seller offers
certain desired product features at the best price and under the
best terms for the buyer. The matching phase of an e-com-
merce transaction (matching the buyer with a particular
seller) is often inefficient because of the large amount of
searching involved in finding a product and because once a
particular product is found, the various offerings of that prod-
uct by different sellers may not be easily compared.

SUMMARY OF THE INVENTION

[0006] According to the present invention, disadvantages
and problems associated with the matching phase of e-com-
merce transactions have been substantially reduced or elimi-
nated.

[0007] In one embodiment of the present invention, a sys-
tem providing seller prequalification during the matching
phase of an electronic commerce transaction includes a direc-
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tory structure comprising multiple hierarchically organized
product classes, each product class categorizing multiple
products and defining one or more attributes of the products
categorized in the product class. The system also includes one
or more pointers for each product class, each pointer identi-
fying a seller database in which product data enabling a
product transaction is stored for products categorized in the
product class. Each seller database is associated with a seller
having values for one or more seller attributes. The system
further includes a search interface operable to communicate,
in response to selection of a product class and specification of
one or more seller attribute criteria, a search query for product
data only to one or more seller databases associated with
sellers having seller attribute values matching the specified
seller attribute criteria, these seller databases being identified
by the one or more pointers associated with the selected
product class.

[0008] In another embodiment, a system providing seller
pre-qualification during the matching phase of an electronic
commerce transaction includes a directory structure compris-
ing multiple hierarchically organized product classes, each
product class corresponding to multiple products having in
common one or more product attributes, each product in a
product class being defined by a product attribute value for
each product attribute for the product class, each product
being further defined by a seller attribute value for each ofone
or more seller attributes, the seller attribute values for a prod-
uct being associated with a particular seller from which the
product may be purchased. The system also includes a search
interface operable to communicate to one or more seller data-
bases a search query for product data in response to selection
of a product class, specification of one or more product
attribute criteria, and specification of one or more seller
attribute criteria. The system further includes a presentation
interface operable to communicate search results in response
to the search query, the search results comprising product data
for one or more products within the selected product class
with product attribute values matching the specified product
attribute criteria and with seller attribute values matching the
specified product attribute criteria.

[0009] Particular embodiments of the present invention
may provide one or more important technical advantages. For
example, certain embodiments may allow buyers to pre-
qualify sellers based on seller attribute values in addition to
product attribute values, which may become an increasingly
important search tool as the number of sellers participating in
electronic marketplaces and the size of product catalogs
increase. Sellers may be described in terms of a supplier
ontology that includes fields for seller attribute values, and
buyers may electronically search for sellers matching certain
seller attribute criteria as well as products matching certain
product attribute criteria. Sellers not matching seller attribute
criteria provided by a buyer may be excluded from the search
results presented to the buyer (or even the search itself),
thereby reducing the need for the buyer to individually con-
tact sellers after obtaining the results of a product query or
manually cull such results to identify the most suitable seller
for the buyer. Pre-qualifying sellers may accordingly simplify
and speed up the matching phase of e-commerce transactions
in which a buyer searches for and identifies a suitable product
and/or a suitable seller.

[0010] Systems and methods incorporating one or more of
these or other technical advantages are well suited for modem
e-commerce environments. Other technical advantages may
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be readily apparent to those skilled in the art from the follow-
ing figures, descriptions, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] To provide a more complete understanding of the
present invention and the features and advantages thereof,
reference is made to the following description taken in con-
junction with the accompanying drawings, in which:

[0012] FIG. 1 illustrates an example electronic commerce
system,
[0013] FIG. 2 illustrates an example directory structure of

an example global content directory;

[0014] FIG. 3 illustrates an example table within a seller
database;
[0015] FIG. 4 illustrates an example electronic commerce

system in further detail; and
[0016] FIG. 5 illustrates an example method for pre-quali-
fying sellers.

DESCRIPTION OF EXAMPLE EMBODIMENTS

[0017] FIG. 1 illustrates an example system 10 that
includes a network 12 coupling buyers 20, sellers 30, and a
global content directory (GCD) server 40. System 10 enables
electronic commerce (“e-commerce”) transactions between
buyers 20 and sellers 30 through the use of a GCD 42 sup-
ported by GCD server 40. GCD 42 may be internal or external
to GCD server 40. Network 12 may include any appropriate
combination of public and/or private networks coupling buy-
ers 20, sellers 30, and GCD server 40. In an example embodi-
ment, network 12 includes the Internet and any appropriate
local area networks (LANs), metropolitan area networks
(MANS), or wide area networks (WANSs) coupling buyers 20,
sellers 30, and GCD server 40 to the Internet. Since the
Internet is accessible to the vast majority of buyers 20 and
sellers 30 in the world, the present invention potentially
includes all of these buyers 20 and sellers 30 as buyers 20 and
sellers 30 associated with system 10. However, the use of the
term “global” should not be interpreted as a geographic limi-
tation necessarily requiring that GCD 42 provide directory
services to buyers 20 and sellers 30 around the world (or from
any other particular region) or that the content of GCD 42 be
from all over the world (or from any other particular region).
[0018] Although buyers 20 and sellers 30 are described as
separate entities, a buyer 20 in one transaction may be a seller
30 in another transaction, and vice versa. Moreover, reference
to “buyer” or “seller” is meant to include a person, a computer
system, an organization, or another entity where appropriate.
For example, a buyer 20 may include a computer pro-
grammed to autonomously identify a need for a product,
search for that product, and buy that product upon identifying
a suitable seller. Although buying and selling are primarily
described herein, the present invention contemplates any
appropriate e-commerce transaction. Moreover, reference to
“products” is meant to include goods, real property, services,
information, or any other suitable tangible or intangible
things.

[0019] A typical e-commerce transaction may involve a
“matching” phase and a “transactional” phase. During the
matching phase, a buyer 20 may search for a suitable product
(meaning any good, real property, service, information, or
other tangible or intangible thing that may be the subject of an
e-commerce transaction) offered by one or more sellers 30,
identify the most suitable seller 30 (which may involve, for
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example, identifying the seller offering the lowest price), and
contact that seller 30 to enter the transactional phase. During
the transactional phase, buyer 20 and seller 30 may negotiate
a contract for the sale of the product (which may involve, for
example, more clearly defining the subject of the transaction,
negotiating a price, and reaching an agreement on supply
logistics) and generate a legal document embodying the terms
of the negotiated contract. Without the present invention,
buyer 20 may have to access numerous seller web sites to
identify the most suitable seller 30 offering the desired prod-
uct. Sellers 30 may each provide one or more databases 32,
such as relational databases, that include product data iden-
tifying the products available from sellers 30 and various
attributes of the products. Each database 32 may be accessed
through the associated seller’s web site or in any other appro-
priate manner. The multiple one-to-one (one buyer 20 to one
seller 30) searches that this process requires are inefficient
and expensive because of the large amount of searching
involved in finding a product and because the various offer-
ings of that product by different sellers 30 may not be easily
compared.

[0020] Alternatively, multiple sellers 30 may be grouped in
an electronic marketplace according to the products they
provide and a buyer 20 may search the offerings of the mul-
tiple sellers 30 at a single web site. However, if buyer 20
wishes to obtain several different types of products, buyer 20
may have to go to several different types of marketplaces.
Furthermore, there may be numerous competing market-
places that buyer 20 has to search to perform the matching
phase of a transaction for a particular product. One potential
method of addressing this problem is to create a global prod-
uct database that potentially includes data identifying the
features of all the products that any buyer 20 may wish to
obtain. Therefore, the global database would include the com-
bined contents of every database 32 associated with every
seller 30. However, such a global database would have many
problems. For example, the sheer size of the database would
make it difficult to search and thus the database would suffer
from performance problems. In addition, it would be difficult
to allow large numbers of buyers 20 to search the database at
once. Furthermore, all sellers 30 would be required to access
the global database to update their information and the entire
database would have to be updated each time a change is
made. Many other problems might also exist.

[0021] A solution to the above problems, at least in part, is
GCD 42. GCD 42 is a universal directory of the contents of
multiple seller databases 32 (and potentially all seller data-
bases 32). GCD 42 may be implemented using one or more
servers 40 or other computers located at one or more loca-
tions. Most or all of the content in these seller databases 32
remains stored in databases 32, but all of this content is
preferably accessible using GCD 42. Therefore, like the glo-
bal database described above, GCD 42 provides buyers 20
access to product data relating to a multitude of products, but
unlike the global database, GCD 42 does not attempt to store
all of this data in one enormous database.

[0022] GCD 42 provides a directory of products using a
directory structure in which products are organized using a
hierarchical classification system. A buyer 20 may navigate
or search the directory to find a particular product and product
data associated with the product. After a certain point of
specificity, the data associated with a product may actually be
stored in and obtained by GCD 42 from a seller database 32.
However, the requested data may be transparently provided to
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buyer 20 such that all of the product data may appear to buyer
20 as being included in GCD 42. Although product data has
primarily been described as being stored in seller databases
32, the present invention contemplates product data being
stored in any suitable manner and being retrieved from any
suitable sources. For example, system 10 may include a cen-
tral database that contains product data that may be combined
with product data from one or more seller databases 32.

[0023] In addition to product data, GCD 42 may provide
buyers 20 access to seller data relating to products available
from sellers 30. Reference to “data” is meant to include
product data (meaning information reflecting values for cer-
tain attributes of a product), seller data (meaning information
reflecting values for certain seller attributes), or both product
data and seller data, where appropriate. Seller data for a seller
30 may, as described more fully below, provide information
regarding seller 30 that may be important to a buyer 20 in
choosing to ultimately purchase from or otherwise collabo-
rate with seller 30. Sellers 30 may be described in terms of a
supplier ontology that includes fields for seller attribute val-
ues, and buyers 20 may electronically search for sellers 30
matching certain seller attribute criteria as well as products
matching certain product attribute criteria. Sellers 30 not
matching seller attribute criteria provided by a buyer 20 may
be excluded from the search results presented to buyer 20 (or
even the search itself), thereby reducing the need for the buyer
20 to individually contact sellers 30 after obtaining the results
of'a product query or manually cull such results to identify the
most suitable seller 30 for buyer 20.

[0024] FIG. 2 illustrates an example directory structure 44
of'an example GCD 42. Products categorized in GCD 42 may
be organized according to schemas. A schema may include a
set of product classes (which may be referred to as a “tax-
onomy”’) organized in a hierarchy, each class being associated
with a set of product features, characteristics, or other product
attributes (which may be referred to as a “product ontology™).
For example, pens may have different kinds of tips (such as
ball point or felt tip), different tip sizes (such as fine, medium,
or broad), and different ink colors (such as blue, black, or
red). Accordingly, a schema may include a class correspond-
ing to pens that has a product ontology including tip type, tip
size, and color, or other appropriate attributes. Within a class,
products may be defined by product attribute values (such as,
for example, ball point, medium tip, blue ink). Reference to
value is meant to include any appropriate data reflecting an
instance of a product attribute or a seller attribute. Product
attribute values and seller attribute values may include num-
bers, letters, figures, characters, symbols, or other suitable
information for describing a product or a seller 30, respec-
tively. In one embodiment, a product ontology may be divided
into entry-required attributes (meaning attributes for which a
value has to be provided) and entry-optional attributes (mean-
ing attributes for which a value is optional), and these catego-
ries may be further divided into commercial features and
design features.

[0025] Inaddition to a taxonomy and product ontologies, a
schema may include a set of attributes for each seller 30
(which may be referred to as a “seller ontology™). Such
attributes may include geographic restrictions (such as served
geographic markets), currencies accepted by each seller 30,
collaboration tools accepted by each seller 30, terms and
conditions inherent to each seller 30, contract terms accepted
by each seller 30, types of contracts accepted by each seller
30, levels of buyer credit required by each seller 30, and any
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other suitable seller attributes. Similar to a products within a
product class, sellers 30 offering products within a product
class may be defined by seller attribute values corresponding
to seller attributes. Accordingly, a schema may include a set
of classes, each including one or more products, and each
class may be associated with a set of product attributes and a
set of seller attributes.

[0026] Inexample directory structure 44, products may be
organized and cataloged according to industry standard sche-
mas 46 or other appropriate schemas, as described below.
Within industry standard schemas 46, there are two example
classes: a direct materials class 48 and an indirect materials
class 50. Each of these classes 48 and 50 includes several
sub-classes (which may themselves include sub-classes).
Therefore, the numerous classes of directory structure 44
form a “tree-like” hierarchical structure into which products
may be categorized. For example purposes, certain portions
of directory structure 44 are “expanded” in FIG. 2 to show
various levels of classes. The “level” of a class is indicated by
the number of other classes between that class and a root class
(such as industry standard schemas class 46). For example,
indirect material class 50 is at the same level in directory
structure as direct material class 48. Indirect material class 50
may include an office and computer supplies class 52, which
includes a desk supplies class 54, which includes a writing
utensils class 56. Furthermore, writing utensils class 56
includes a pens class 58, which includes numerous pen type
classes 60a-60n (“n” indicating that any number of classes 60
may be included in pens class 58). Each of classes 50, 52, 54,
56, 58, and 60 is located at a different level of directory
structure 44. A class at any level in directory structure 44 may
include one or more sub-classes, those sub-classes may
include one or more subclasses, and so on until a desired
specificity of categorization is reached. A series of classes
from a highest level class (the broadest class) to a lowest level
class (the most specific class) may be referred to as a “branch”
of directory structure 44. For example, classes 46, 48, 50, 52,
54, 56,58, and 605 form one branch of directory structure 44.

[0027] Although example directory structure 44 may use
industry standard schemas 46 as described above, any other
appropriate schemas 62 may be used in addition to or instead
of'industry standard schemas 46. For example, while industry
standard schemas 46 may be organized from a seller’s view-
point, other schemas 62 may be used that organize products
from a buyer’s viewpoint. For example, a buyer 20 may wish
to furnish a kitchen of a new house with various products,
such as appliances, window treatments, paint, cabinetry,
plumbing, dishes, and cooking utensils. Using one schema
62, these products may be organized into a variety of unre-
lated classes based on certain features of the products (for
example, certain kitchen appliances may be categorized in an
electronics class 52 of directory structure 44 while paint may
be categorized into an industrial class 52). However, another
example schema 62 may categorize all such products into a
home products class (which may include several classes fur-
ther categorizing the products, such as a kitchen products
class which includes a kitchen appliances class, which
includes a refrigerator class, and so on). As another example,
a hospital supplies schema 62 may include a set of product
classes corresponding to different hospital facilities, allowing
a hospital supplies buyer to search for products typically
associated with emergency rooms in one product class and
products typically associated with intensive care units in
another. Therefore, the same product may be included in
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multiple schemas 62. These alternative schemas may be
included in directory structure 44 and may be stored as a part
of or separate from GCD 42.

[0028] A buyer20may navigate through directory structure
44 by expanding or collapsing various classes as desired. For
example, FIG. 2 illustrates an expansion of certain classes of
directory structure 44 to reach a felt-tip pen class 605. Once a
buyer 20 has navigated to a class that is specific enough for
buyer 20 (and/or a class that is at the end of a branch), buyer
20 may perform a search for products within that class. For
example, buyer 20 can search for all products in writing
utensils class 56 that are blue felt-tip pins having medium tips.
Alternatively, if buyer 20 navigates to the end of a branch of
directory structure 44, such as felt-tip pen class 605, GCD 42
may then enable buyer 20 to search for such pens that have
blue ink and medium tips (which may reach the same result as
the search above).

[0029] Buyer 20 may also search for sellers 30 matching
one or more seller attribute values within a product class. For
example, in addition to searching for all products in writing
utensils class 56 that are blue felt-tip pins having medium tips,
buyer 20 may search for sellers 30 serving Texas that accept
U.S. dollars. Buyer 20 may search for products matching
certain product attribute values and sellers 30 matching cer-
tain seller attribute values in any appropriate manner. In one
embodiment, for example, buyer 20 provides search criteria
including both criteria for product attributes and for seller
attributes (search criteria may instead be generated automati-
cally, in whole or in part, as described below), and server 40
searches for products that match the product attribute criteria
and are offered by sellers 30 matching the seller attribute
criteria. (Where appropriate, “criteria” and “values” may be
used interchangeably herein.) Alternatively, server 40 may
search for sellers 30 matching the seller attribute criteria,
“deselect” those databases 32 corresponding to sellers 30 not
matching the criteria, and then search those databases 32 that
have not been deselected for products matching the product
attribute criteria. In another embodiment, buyer 20 provides
only product attribute criteria, and server 40 limits its search
for products matching the product attribute criteria to data-
bases 32 associated with sellers 30 known to match seller
attribute criteria that buyer 20 may want, according to a buyer
profile or otherwise. As described more fully below, server 40
may determine whether a seller 30 matches such criteria by
accessing a buyer profile that contains a record of prequalified
sellers 30 for buyer 20.

[0030] In one embodiment, as described above, product
data (at least product data more detailed than data provided by
ataxonomy) and seller data are not stored in GCD 42, but are
stored in databases 32. For example, a seller 30 may maintain
a relational database 32 that includes a plurality of tables
containing product attribute values for a variety of products
and attribute values for seller 30 for each product, a set of
products, or all of the products offered by seller 30. Product
data and seller data may be integrated into one or more tables
or may be segregated into different tables. Moreover, product
data and seller data for a seller 30 may be stored in the same
or separate databases. For example, as described above, prod-
uct data for seller 30 may be stored in seller database 32 while
seller data for seller 30 may be stored in a central database
accessible to server 40 that may contain seller data for a
number of sellers 30. One or more pointers may be associated
with each class to identify the location of one or more data-
bases 32 that include product data and/or seller data for prod-
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ucts contained in that class or to identify particular data in
databases 32. Therefore, GCD 42 may execute a search for
products in databases 32 identified by a pointer correspond-
ing to a user-selected class (the class may instead be selected
automatically in an appropriate manner). GCD 42 may also
return the network location (such as a uniform resource loca-
tor (URL) or other network address) of the database 32 to
buyer 20 so that buyer 20 may independently access database
32. Databases 32 may be searched using any appropriate
method including, but not limited to, a structured query lan-
guage (SQL) query.

[0031] GCD 42 may be implemented using the lightweight
directory access protocol (LDAP), which enables directories
to be provided using the tree-like structure described above.
However, any other appropriate technique or protocol for
creating GCD 42 may alternatively be used and GCD 42 may
have any appropriate structure. Furthermore, GCD 42 may be
an object-oriented directory (which is also provided by
LDAP) such that each class in directory structure 44 includes
the attributes of parent classes in which the class is a sub-
class. In this embodiment, a product class listed at the end of
a branch of the tree structure includes all of the attributes of its
parent classes in the branch. Furthermore, each product
included in a database 32 may be an object that includes all
the attributes of the classes in which the product is included.
Thus, when a search is performed from a class at the end of a
branch of directory structure 44, the search query may auto-
matically include any appropriate attributes of parent classes
of the class.

[0032] For example, if a buyer 20 has navigated through
directory structure 44 to felt-tip pens class 605, a search
performed by buyer 20 (or by GCD 42 on behalf of buyer 20)
from felt-tip pens class 605 may automatically be limited to a
search for felt-tip pens and buyer 20 may introduce additional
desired search criteria (such as blue ink and medium tip).
Therefore, if a database 32 searched includes product data
relating to a variety of writing utensils, a search of database 32
may be automatically limited by GCD 42 to only include
felt-tip pens within that database 32. Buyer 20 may also
identify additional product attribute values and/or seller
attribute values as additional search criteria.

[0033] When GCD 42 has performed a search of the data-
bases 32 identified by a pointer or pointers associated with a
class that buyer 20 has selected (or that has been selected
automatically), GCD 42 may return product data and possibly
seller data associated with one or more products matching the
search criteria. (Alternatively, search results may be commu-
nicated directly to buyer 20 from databases 32.) GCD 42 may
integrate the product data and possibly seller data resulting
from the search into directory structure 44 so that the data
appears to buyer 20 as being part of GCD 42. GCD 42 may
alternatively present the results of the search in any other
appropriate manner. Each product resulting from the search
may be an object which is unique instance of the class in
which buyer 20 is searching. Furthermore, each such object
(and its location) may be uniquely identified using a number-
ing scheme corresponding to directory structure 44.

[0034] In summary, a buyer 20 may search for a product
matching certain product attribute values available from a
seller 30 matching certain seller attribute values using GCD
42 and thus eliminate or reduce the need for buyer 20 to
individually search numerous seller databases 32 to find the
desired product available from a suitable seller 30. GCD 42
provides access to product and seller data relating to these
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numerous products using directory structure 44, which orga-
nizes products using a hierarchical, object-oriented classifi-
cation system. Buyer 20 may navigate or search directory
structure 44 to find a particular classification of products and
various information associated with the products within this
classification, initiate a search of databases 32 including
product and seller data relating to a product, and then com-
municate with an appropriate database 32 through GCD
server 40 or otherwise. Such access to vast numbers of prod-
ucts is provided without the requirement that all data about
the products and associated sellers 30 be stored in a global
database (which would greatly decrease performance).
Instead, this data may be stored in seller databases 32 that can
be readily accessed from GCD 42.

[0035] One problem that may be associated with the use of
various seller databases 32 is that databases 32 may include
product data about the same class of product (for example,
felt-tip pens), but may identify products of that class using
different attribute values, may use different names for the
same product attribute value, and/or may quantify or distin-
guish product attribute values differently (using different
units of measurement, for example). The same may be true for
seller data that may be contained in databases 32. Some of
these issues may be solved using translation mechanisms that
convert the data into a uniform format used by GCD 42. In
addition, sellers 30 may create a database 32 (or modify an
existing database 32) to conform to a uniform standard in
anticipation of database 32 being used in association with
GCD 42. If a database 32 does not completely conform to
such a uniform standard, the database 32 may be partially
integrated into GCD 42, but some products in the database 32
may not be properly identified and presented to a buyer 20
using GCD 42. Therefore, through translation mechanisms
and market pressure to be included and fully integrated into a
global directory of products, seller databases 32 may conform
to the uniform standard used by GCD 42 to identify the
particular class or classes of products included in the data-
bases 32.

[0036] FIG. 3 illustrates an example table 150 that may be
included in a seller database 32. Database 32 may include one
or more tables 150, and each table 150 may contain data
relating to one or more products. For example, example table
150 includes data relating to different types of pens. Table 150
may also include data for other types of products (for
example, other types of office supplies), or such data may be
contained in other tables 150 in database 32. Table 150
includes a plurality of columns 152 that each include data
relating to a particular product attribute or seller attribute.
Although an example number of columns 152 including
example product attribute values and seller attribute values
are illustrated, it should be understood that any appropriate
number and type of product attributes, seller attributes, or
other categories of data may be included in table 150. More-
over, as described briefly above, seller data and product data
may be segregated into different tables instead of being inte-
grated into the same table as shown in example table 150.

[0037] Table 150 also includes a number of rows 154 that
may each correspond to a particular product and that each
include values for one or more of the product attributes and
seller attributes. Each of the values (which may be numeric,
textual, or in any other appropriate format, as described
above) is located at the intersection of the row 154 associated
with a particular product and the column 152 that includes a
particular product attribute or seller attribute. Each of these
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intersections may be referred to as a field or cell 156 of table
150. Where seller data and product data are integrated, each
row 154 may contain all of the product data and seller data for
the product corresponding to that row 154. Alternatively,
there may be a row or set of rows dedicated to seller data that
may apply to all products offered by a seller 30 or a subset of
all such products. Where seller data and product data are
segregated, each row in the seller data table may correspond
to a set of seller attribute values that may be linked to a set of
one or more products in the product data table such that seller
data for a product may be accessed when product data for that
product is accessed, and vice versa.

[0038] The data in one or more columns 152 of table 150
may be indexed to increase the speed with which database
reads may be conducted. For example, the fields 156 of ink
color column 1524 and tip size column 152¢ may be indexed
so that a database query for a pen having a particular ink color
and tip size may be quickly performed. Data in table 150 may
be indexed using any appropriate database indexing tech-
nique. The typical result of such indexing is that when GCD
server 40 or a buyer 20 requests indexed data from a database
32, the associated database management system (or other
appropriate interface to database 32) does not have to search
through every field 156 in the tables 150 included in database
32 to locate the requested data. Instead, the data may be
indexed such that when a query is submitted for products
matching certain product attribute values available from sell-
ers 30 matching certain seller attribute values that have been
indexed, the database management system already knows the
locations of such products in table 150 and may return data
associated with these products without searching the entire
table 150 or database 32 for the products. For example, if the
ink color fields 156 and tip size fields 156 of columns 1524
and 152e, respectively, are indexed, the index will typically
identify the location of all products having black ink and a
medium tip size.

[0039] If a query is submitted that also specifies certain
values of one or more non-indexed product attributes (for
example, a query for pens manufactured by ABC Company, if
the manufacturer fields 156 in column 152¢ are not indexed)
and/or seller attributes, then the associated database manage-
ment system may perform a search of database 32 for prod-
ucts that include the specified values of the non-indexed prod-
uct attributes and/or seller attributes. However, such a search
may be limited to the products already identified (using the
index) as including specified values of indexed attributes (for
example, pens having black ink and a medium tip) and/or
seller attributes that are also included in the search. Therefore,
the amount of time required to perform the search may be
reduced even though one or more of the product attribute
values or seller attribute values that are searched for are not
indexed.

[0040] FIG. 4 illustrates an example e-commerce system 10
in further detail. As described above, numerous buyers 20 and
sellers 30 may be coupled to GCD server 40 using network
12. Buyers 20 may access server 40 using a web browser or in
any other appropriate manner and server 40 may provide
buyers 20 with access to GCD 42 using a web server or in any
other appropriate manner. Although GCD 42 is shown as
being internal to GCD server 40, GCD 42 may be internal or
external to GCD server 40, as described above. GCD server
40 may also include hardware and/or software for implement-
ing one or more GCD interfaces 43. A buyer 20 may access
server 40 and use a GCD interface 43 to search or navigate
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GCD 42 and/or seller databases 32. Information may be com-
municated between buyers 20, sellers 30, and GCD 42 using
hypertext transport protocol (HTTP), extensible markup lan-
guage (XML), simple object access protocol (SOAP), or any
other suitable communication technique. Each buyer 20 and
seller 30 may be issued a unique identifier so that the partici-
pants in a transaction facilitated by GCD 42 may be identi-
fied. Each buyer 20 and seller 30 may also be assigned a role
with respect to a transaction. As described above, a buyer 20
in one transaction may be a seller 30 in another transaction,
and vice versa.

[0041] Inan example transaction, a buyer 20 may access a
GCD interface 43 and perform a search of GCD 42. GCD
interface 43 may allow buyer 20 to both navigate or “browse”
the classes of GCD 42 and to search for a particular class or
classes. For example, buyer 20 may either navigate GCD 42
to find a class into which pens are categorized or buyer 20 may
search GCD 42 for class names including the word “pen.”
Any other suitable methods for identifying a particular class
may also be used. When buyer 20 has located the appropriate
class for the product buyer 20 desires, buyer 20 may then
request a listing of products in that class matching certain
product attribute values available from sellers 30 matching
certain seller attribute values. For example, if buyer 20 is
browsing felt-tip pens class 605, buyer 20 may request all
products in class 606 (felt-tip pens) that have red ink and a fine
tip and that are sold by a seller 30 located in the United States.

[0042] A search interface 45, or any other appropriate com-
ponent of GCD server 40, may facilitate such a request by
searching or requesting searches of seller databases 32 iden-
tified by one or more pointers associated with felt-tip pens
class 605, as described above. Search interface 45 may pro-
vide buyer 20 a search form in which to enter one or more
search criteria. The types of search criteria that may be used
may be identified in the search form or buyer 20 may be
allowed to perform a general search of databases 32 for cer-
tain terms. For example, search interface 45 may provide
buyer 20 with a search form tailored for class 605 that
includes fields where buyer 20 can specify a desired ink color,
tip thickness, or any other appropriate product-related or
seller-related criteria. In one embodiment, the fields of the
search form correspond to some or all of the product attributes
within the product ontology and some or all of the seller
attributes within the seller ontology corresponding to the
product class that has been selected, and buyer 20 may enter
values for the product attributes and seller attributes in the
corresponding search form fields. In lieu of a search form,
search interface 45 may instead provide a single field where
buyer 20 can enter in desired search terms, such as “red” and
“fine” (multiple search terms may be entered using Boolean
operators or any other appropriate technique).

[0043] As briefly described above, search interface 45, or
any other appropriate component of GCD server 40, may also
facilitate search requests by accessing a buyer profile for
buyer 20 containing information compiled from previous
search requests made by buyer 20 or previous e-commerce
transactions involving buyer 20. Such information may also
be provided by buyer 20 specifically for creating or updating
the profile for buyer 20. For example, a buyer profile may
contain a list of sellers 30 matching seller attribute values that
buyer 20 may want. Such a list may be compiled from the
results of previous searches by buyer 20. Search interface 45
may access the profile for buyer 20 for any suitable purpose.
In one embodiment, search interface 45 may access the pro-
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file for buyer 20 to facilitate selection of a product class for
buyer 20. For example, a profile may indicate what products
buyer 20 may want to purchase at certain times (daily, weekly,
monthly, yearly, etc.) and select the appropriate product class
for buyer 20 or suggest or otherwise direct buyer 20 to that
product class. A profile may also indicate what product
classes buyer 20 typically searches or purchases products
from. In this case, search interface 45 may present buyer 20 a
list of frequently searched classes from which buyer 20 may
select a class or, alternatively, select a class automatically for
buyer 20 based on the profile for buyer 20. In another embodi-
ment, search interface 45 may access the profile for buyer 20
to automatically generate search criteria, such as product
attribute values and seller attribute values, for a search.

[0044] Search interface 45 may also access the profile for
buyer 20 to limit its search for products matching product
attribute values provided by buyer 20 (or generated automati-
cally) to databases 32 associated with sellers 30 known to
match seller attribute values that buyer 20 may want. For
example, buyer 20 may provide search criteria including
product attribute values, and search interface 45 may access
the seller list in the buyer profile for buyer 20 to limit its
search for products matching those attribute values to data-
bases 32 associated with sellers 30 appearing on the list. In
this way, the buyer profile may provide a “private” catalog for
buyer 20, pointing to databases 32 associated with sellers 30
with which buyer 20 may collaborate. Buyer profiles may be
stored in any appropriate manner. For example, server 40 may
include one or more databases containing buyer profiles
accessible to search interface 45 or other appropriate compo-
nents of GCD server 40 that may be updated as needed. In
addition to accessing buyer profiles to retrieve information,
search interface 45 or other appropriate components of GCD
server 40 may also access a buyer profile for a buyer 20 to
store information from previous search requests made by
buyer 20, previous e-commerce transactions involving buyer
20, or other events or actions on the part of buyer 20.

[0045] Based on search criteria provided by buyer 20 or
generated automatically (and possibly based on any appro-
priate attributes of the class from which the search is con-
ducted), search interface 45 may communicate a query to one
or more appropriate seller databases 32 requesting that data-
bases 32 each return a listing of all products (including asso-
ciated product data and seller data) that meet the search cri-
teria. Databases 32 may also return data relating to attribute
values that were not included in the search criteria. For
example, databases 32 may return a price and availability of
products that meet the search criteria even if price and avail-
ability were not search criteria. The responses to the queries
of databases 32 may be displayed to buyer 20 in any appro-
priate manner. For example, the products may be listed in
order of relevance to the search criteria according to any
suitable matching criteria. Furthermore, GCD 42 may reorder
the product listing based on a request from buyer 20. For
example, buyer 20 may request that the matching products be
listed in order from least expensive to most expensive.

[0046] Buyer 20 may select a product from the product
listing to indicate a desire to initiate a transaction regarding
the product, such as a purchase of the product. On such a
selection, GCD 42 may communicate a repository identifier
(RID) identifying the selected seller 30 and a globally unique
identifier (GUID) for the product to buyer 20. For example, an
RID may be the network address (such as an IP address) of a
seller network node 30 or may be associated with the network
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address in a table (in which case GCD 42 may use the RID to
look up the associated network address and then communi-
cate the network address to buyer 20). Buyer 20 may access
the seller 30 using the RID (or network address) and request
a transaction regarding the product using the GUID. GCD 42
may even provide a link including a URL of a web site
associated with the seller 30 or may provide another appro-
priate method for buyer 20 to be connected to seller 20.
Although only a single example arrow (between buyer 20n
and seller 307) is shown to illustrate communication between
buyers 20 and sellers 30, it should be understood that any
buyer 20 may communicate with any seller 30 to conduct
appropriate transactions.

[0047] Since GCD 42 is able to communicate with data-
bases 32 to identify certain products requested by a buyer 20,
product data and/or seller data categorized in GCD 42 does
not have to be stored at GCD 42. Furthermore, since buyer 20
may communicate directly with an appropriate seller 30 after
selecting a product identified by GCD 42 and being given
location information for a seller 30 of the product, GCD 42
does not have to maintain resources to support transactions
relating to the product. Therefore, by linking a directory of
products to databases 32 containing information about the
products, potentially every product in the world may be made
available to a buyer 20 without having to centrally store
information about all such products (which would be infea-
sible due to the immense amount of data that would have to be
stored, the difficulties associated with keeping the data up to
date, and other problems).

[0048] FIG. 5 illustrates an example method for pre-quali-
fying sellers 30 during the matching phase of an e-commerce
transaction. The method begins at step 100, where buyer 20
accesses GCD 42 through GCD interface 43. As described
above, buyer 20 may access GCD 42 using a web browser or
in any other appropriate manner. Buyer 20 navigates the
directory structure 44 at step 102 to a class that is specific
enough for buyer 20, as described above. Buyer 20 selects the
class at step 104. As described above, a class may instead be
selected automatically based on a buyer profile for buyer 20.
Buyer 20 may also request a search of a product class appear-
ing in a “frequently searched product classes” list that may be
maintained for wherein the results are tabulated and sorted
according to price. In this embodiment, buyer 20 may review
the first group of results, then request the second group of
results, and so on. Accordingly, buyers 20 may electronically
search for sellers 30 matching certain seller attribute criteria
in addition to products matching certain product attribute
criteria, thereby reducing the need for buyers 20 to individu-
ally contact sellers 30 after obtaining the results of a product
query or manually cull such results to identify the most suit-
able seller 30 for buyer 20. Thus, the matching phase of
e-commerce transactions may be significantly faster and oth-
erwise improved.

[0049] Although the present invention has been described
with several embodiments, numerous changes, substitutions,
variations, alterations, and modifications may be suggested to
one skilled in the art, and it is intended that the invention
encompass all such changes, substitutions, variations, alter-
ations, and modifications falling within the spirit and scope of
the appended claims.

What is claimed is:

1. A method of pre-qualifying sellers during a matching
phase of an electronic commerce transaction, comprising:
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making accessible to at least one buyer computer a direc-
tory structure comprising a plurality of hierarchically
organized product classes, each product class categoriz-
ing a plurality of products and defining one or more
attributes of the products categorized in the product
class, one or more pointers being provided for each
product class, each pointer identitying a seller database
in which product data enabling a product transaction is
stored for products categorized in the product class, each
seller database associated with a seller having values for
one or more seller attributes; and

communicating, by the at least one buyer computer, in

response to selection of a product class and specification
of one or more seller attribute criteria, a search query for
product data only to one or more seller databases asso-
ciated with sellers having seller attribute values match-
ing the specified seller attribute criteria.

2. The method of claim 1, wherein a seller attribute is
selected from the group consisting of geographic restrictions,
currencies accepted, level of buyer credit required, collabo-
ration tools accepted, types of contracts accepted, and con-
tract terms accepted.

3. The method of claim 1, wherein the selection of the
product class is made automatically according to a buyer
profile for a buyer.

4. The method of claim 1, wherein the specification of the
seller attribute criteria is made automatically according to a
buyer profile for a buyer.

5. The method of claim 1, further comprising communi-
cating a search query in response to specification of one or
more product attribute criteria in addition to selection of a
product class and specification of one or more seller attribute
criteria.

6. The method of claim 1, wherein seller attribute values for
a seller are stored in the associated seller database along with
product data.

7. The method of claim 1, further comprising communi-
cating, in response to at least selection of the product class, a
search query for product data only to one or more seller
databases associated with sellers identified in a buyer profile.

8. A non-transitory computer-readable medium embodied
with software providing seller pre-qualification during a
matching phase of an electronic commerce transaction, the
software embodied in a computer-readable medium and
when executed using one or more computers is configured to:

make accessible to at least one buyer computer a directory

structure comprising a plurality of hierarchically orga-
nized product classes, each product class categorizing a
plurality of products and defining one or more attributes
of the products categorized in the product class, one or
more pointers being provided for each product class,
each pointer identifying a seller database in which prod-
uct data enabling a product transaction is stored for
products categorized in the product class, each seller
database associated with a seller having values for one or
more seller attributes; and

communicate, in response to selection of a product class

and specification of one or more seller attribute criteria,
asearch query for product data only to one or more seller
databases associated with sellers having seller attribute
values matching the specified seller attribute criteria.

9. The non-transitory computer-readable medium of claim
8, wherein a seller attribute is selected from the group con-
sisting of geographic restrictions, currencies accepted, level
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of buyer credit required, collaboration tools accepted, types
of contracts accepted, and contract terms accepted.

10. The non-transitory computer-readable medium of
claim 8, wherein the selection of the product class is made
automatically according to a buyer profile for a buyer.

11. The non-transitory computer-readable medium of
claim 8, wherein the specification of the seller attribute crite-
ria is made automatically according to a buyer profile for a
buyer.

12. The non-transitory computer-readable medium of
claim 8, wherein the software is further configured to com-
municate a search query in response to specification of one or
more product attribute criteria in addition to selection of a
product class and specification of one or more seller attribute
criteria.

13. The non-transitory computer-readable medium of
claim 8, wherein the software is further configured to store
seller attribute values for a seller in the associated seller
database along with product data.

14. The non-transitory computer-readable medium of
claim 8, wherein the software is further configured to com-
municate a search query for product data only to one or more
seller databases associated with sellers identified in a buyer
profile.

15. A system of pre-qualifying sellers during a matching
phase of an electronic commerce transaction, comprising:

a global content directory server coupled with the one or
more seller databases, the global content directory con-
figured to:

make accessible to at least one buyer computer a directory
structure comprising a plurality of hierarchically orga-
nized product classes, each product class categorizing a
plurality of products and defining one or more attributes
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of the products categorized in the product class, one or
more pointers being provided for each product class,
each pointer identifying a seller database in which prod-
uct data enabling a product transaction is stored for
products categorized in the product class, each seller
database associated with a seller having values for one or
more seller attributes; and

communicate, in response to selection of a product class

and specification of one or more seller attribute criteria,
asearch query for product data only to one or more seller
databases associated with sellers having seller attribute
values matching the specified seller attribute criteria.

16. The system of claim 15, wherein a seller attribute is
selected from the group consisting of geographic restrictions,
currencies accepted, level of buyer credit required, collabo-
ration tools accepted, types of contracts accepted, and con-
tract terms accepted.

17. The system of claim 15, wherein the selection of the
product class is made automatically according to a buyer
profile for a buyer.

18. The system of claim 15, wherein the specification of the
seller attribute criteria is made automatically according to a
buyer profile for a buyer.

19. The system of claim 15, wherein the global content
directory server is further configured to communicate a
search query in response to specification of one or more
product attribute criteria in addition to selection of a product
class and specification of one or more seller attribute criteria.

20. The system of claim 15, wherein the global content
directory server is further configured to store seller attribute
values for a seller in the associated seller database along with
product data.



