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METHODS AND SYSTEMS TO COMMUNICATE INFORMATION

RELATED APPLICATIONS

This application claims the priotity benefits of ULS. Application No.
11/478,666 and U.S. Application No. 11,497,976, ULS. Application No. 11/478,666
was filed June 30, 2006, which claims the priority benefits of U.S. Provisional
Application No. 60/743,256, filed February 9 2006 and U.S. Provisional
Application No. 60/781,521, filed March. 10, 2006, and U.S. Provisional
Application No. 60/745,347, filed April, 21, 2006, all of which are incorporatad
herein by reference. U.S. Application No. 117497 976 was filed Auéust 2, 2000,
which claims the priority benefits of U.S. Provisional Application No. 60/743,256,
filed February 9, 2006 and U.S. Provisional Apptlication No. 60/781,521, filed
March, 10, 2006, and U.S. Provisional Application No. 60/745,347, filed April, 21,

2006, all of which are incorporated hecarn by reference.

TECHNICAL FIELD

An embodiment relates gencraily (o the technical field of data

communications and, in one exaniple cimbuditnent, to rnethods and systems to

communicate information.

BACKGROUND

A user searching an information resource (e.y., database) may encounter
challenges. One such challenge may be that a search mechanism (e.g., a search
engine) that is utilized to search the inforiation resource may present search results
that are of no interest to the user. For exaniple. the search mechanism may respond
to a query from the user with numerous data items that cover a wide spectrum. The
user may experiment by adding and removinyg constraints from the query; however,

such experimentation may be time consuming and {rustrate the user. Another
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challenge may be that the search mechanism fails to organize search results on a

specific interface in a way that is mcaningful to the user.

BRIEF DESCRIPTION OF THE DRAWINGS

An embodiment is illustrated by way of example and not limitation in the

figures of the accompanying drawings, in which like references indicate similar
clements and in which:

Figure 1 is a diagram depicung a peak distribution, according to one
example embodiment;

Figure 2 is a diagram depicung a hills distribution, according to one
example embodiment;

Figure 3 is a diagram depicting a flat distribution, according to one example
ermbodiment;

Figure 4 is a nctwork diagram depicting a system, according to one example
cmbodiment, having a chent-server architecture;

Figure 5 is a block diagram illustrating modules and engines, according to
an embodiment;

Figure 6 is a block diagram illustrating an information storage and retrieval
platform. according to an embodiment;

Figure 7 is a diagrar illustrating a domain structure, according to one
embodiment;

Figure 8 is a table illustrating sell-side data and buy-side data, according to
one embodiment;

Figure 9 is a diagram illustrating rules, according to an embodiment;

Figure 10 is a diagrawm illustrating a canonical matching concept, according
to an embodiment; '

Figure 11 is a diagram illustrating a set of requests, according to one
embodiment, that may cause the swrage of navigation information;

Figure 12 is a block diagram illustrating databases, according to an

embodiment;
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Figure 13 is a block diagram tllustraung classitication information,
according to an embodiment;

Figure 14 is a block diagram tlustrating a data 1tem. according to an
embodiment:

Figure 15 is a block diagram Hlustrating 4 search index engine, according to
an embodiment;

Figure 16 is a block diagram illustrating « duts e search information;

Figure 17 is a block diagram Hlustrating a suppisy work area, according to an
embodiment:

Figure 18 is a block diagram illustrating demand Jara indexes, according to
an embodunent:

Figure 19 is a block diagram Hlustraning the dernund work area, according to
an embodiment;

Figure 20 is a block diagram Ulustrannyg suppls fosreorams, demand
histograms and total coverage histograms:

Figure 21 is a flow chart illustrating o method @ comaunicate information,
according to an ecmbodiment;

Figure 22 is a flowchart Hlustrating a method, woconding o an embodiment
lo generate supply histograms;

Figure 23 is a flowchart illustrating a metind. wevurding to an embodiment,
to generate demand histograms; |

Figure 24 is a flowchart illustrating a method. curiling t an embodiment,

to generate interface information;
Figure 25 is a flowchart tlustrating a method W vencrate distribution data;
Figures 26-29 are diagram‘s itlustrating user intertaces, according to an
embodiment;

Figure 30 is a block diagram of a machinw, according o an example
embodiment, including instructions to pertorm any one or more of the

methodologics described herein.
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DRELAULED DESCRIPTION

Methods and systems to communicate information are described. In the

-

ollewing deseription, for purposes of explanation, numerous specific dctails arc set
furth in wrder t provide a thorough understanding of the present disclosure. [t will
bu evident, however, to one skilled in the art that the subject matter of the present
isciosure may be practiced without these specific details.

A systern may communicate information by generating an interface based on
supjny intormation and demand information. With regard to the supply information,
the ~wvtom may receive a first query that is entered by a user, identify matching data
ttetas, e maintain a set of' data item counts for each domain. For example, in
resprosse o the tirst query, the system may find matching data items that may be
whentined o browsed accordiug to product domain(s) (e.g., shoes), aisle domain(s)
fe.g . feotwear), and department domain(s) (e.g., apparel), where a department
dom.en may include aisle domain(s) and: or product domains, an aisle domain may
nclud: product domain(s), and a product domain may include data items.
Conntiraang warh the example, it a data itrem is found in a Product C domain (e.g.,
strevsy that s organized under a hierarchy of domains (e.g., Department A - apparel,
Arste B - footwear, I’roducp (. - shocs), then the data item counts associated with the
Devrariment AL Alsle B and Product C domains may be incremémed by one.
Do with high data itemn counts may be determined to be of interest to the user.

With tzgard to the demand information, the system may read navigation
intormution that is historical for queries that contains constraints that correspond to
the fir<t query over a predetermined period of time. Specifically, the system
maiintas navigation intormation in the form of view data item counts according to
domaas, the view data item counts being incremented responsive Lo a user viewing
a dutu stermn. For example, if a user previously entered a second query that contains
cowsttants that correspond to the first query, selected the domain C and viewed a
data e, then the view data item count corresponding to the domain C may be
muerceentad by one. The view data item counts may be incremented over a
predeterimined period of time (e.¢.. seven Jays) and then made available as

navigaiion inturmation to generate demand information. For example, navigation
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informaton coileeted tor the previous week may be madce 2+ ailable as navigation
information to generate demand information in the present weck. Domains with
high data ttern counts may be determined to be of interest to the user.

The system may maintain the supply information in the form of a product
histogram (e ¢ | peeeent of data items distributed os er riuliipic product domains), an

aisle histogram (¢ w.. pereent of data items distribuied over niv:ltiple aisle domains),

2

and a department histogram (e.g., percent of data tems disir.iuted over multiple
department domains). The system may maintain the deriand 1 formation in a
similarly structured set of histograms.

The system may generate total coverage histograms ind luding total coverage
information hased the supply information that is included 11 ¢ w2 supply histograms
and the dermand infurmation that s included in the demand hirograms. Specifically,
the system muy yenerate a total coverage histogram includiny -otal coverage
information tur product domains, total coverage inforimatur b r.aislé domains, and
total coverave information for department domains. The syt may compare the
total coverage histograms to predéterminccl distributions it Jing a peak
distrtbution 2. a hills distribution 4, and a flat distribution 6 o identify the type of
user mterface o goenorate.

Figure tis a diagram depicting the peak distivuine: ¢ according to one
example embodiment. The peak distribution 2 shows a pui » sth respect to a single
domain B The peak distribution 2 may be a predetertined i dibution that is
compared with the total coverage histograms to deterrmuine w ii:cher the total
coverage histuyram ncludes total coverage intormation ««iutring the peak
distribution 2 For example, if the system detects a peak distsi7-ation 2 in a total
coverage histogram including total coverage information tor :oduct domains, then
the system may uencrate a product user interface that includ. ~ 1 single product
domain based on the position of the peak in the total coerage histogram.

Figure 2 13 a diagram depicting the hills distributinn 4 according to one
example vrmbodiment. The hills distribution 4 shows hills with respect to multiple
domains. The hills distribution 4 may be a predeteninined <r=t::bution that is

compared with total coverage histograms to deterniine «w hether the total coverage

thn
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histogram includes total coverage information exhibiting the hills distribution 4. For
exémplc, if the system detects a hills distribution 4 in a total coverage histogram
including total coverage information for product domains, then the system may
generate a cross-product user interface that includes multiple product domains based
on the respective position of the hills in the total coverage histogram.

Figure 3 1s a diagram depicting the flat distribution 6, according to onc
example embodiment. The flat distribution 6 is flat with respect to multiple
domains. The flat distribution 6 may be a predetermined distribution that is
compared with total coveruge histograms to determine whether the total coverage
histogram includes total coverage information exhibiting the flat distribution 6. For
example, it the system detects a Hat distribution 6 in a total coverage histogram
including total coverage information for product domains, then the system may
attempt to detect peak, hills. and flat distributions for total coverage histograms
associated with aisie domains. If, on the other hand, the system detects the flat
distribution 6 with regard to aisle doméins then the system may attempt to detect the
peak distribution for total coverage histograms associated with the department
domains. A

A system may turther communicate information by generating an interface.
For example, the interface may include a user interface (e.g:, cross-product user
interface, cross-aisle user interface, cross-department user interface) that includes
user interfuce elemunts representing domains that may be positioned on the user
interface based on the supply and demand information. In one embodiment, the
system genciates a4 user interface that includes user interface elements that may be
positioned on the user interface in descending order proceeding from a highest total
coverage information to the lowest total coverage information. For example. the
system may position user interface elements representing departments (e.g.. from
highest to lowest total coverage) until a predetermiried total coverage threshold
(eighty percent) is reached or until a predetermined number of user intertace
elements threshold (e.g.. ten ), representing departments, may have been positioned
on the use interface. ln vne embodiment, the predetermined total coverage threshold

and/or the predetermined number of user interface elements threshold may be

6
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configurable. Other exa mples may include other types of elements (e.g., audio
interface elements. machine interface elements, media interface elements) that may
be positioned, as described above, on other types of interfaces (e.g., audio interface,
machine interface, media interface).

Figure 4 is a nutwork diagram depicting a system 10, according to one
example embodiment. having a client-server architecture. A commerce platform or
commerce server, in the example form of an information storage and retrieval
platform 12. provides server-side functionality, via a network 14 (e.g., the Internet)
to one or more chienis  Figure 4'illustrates, for example, a web client 16 (e.g., a
browser, such as the internet Explorer browser developed by Microéoft'Corporation
of Redmond, Washinuwn Sie), and a programmatic client 18 executing on
respective client machines 20 and 22.

Turning w the infurmation storage and retrieval platform 12, an application
program intertace (:\P) server 24 and a web server 26 are coupled to, and provide
programmatic and web iniertaces respectively to, one or more application servers
28. The applicatiun servers 2% host one or more modules 30 (e.g., modules,
applications, unuines, ¢t ). T'he application servers 28 are, in turn, shown to be
coupled to une vr mote datibase servers 34 that facilitate access Lo one or more
databases 30. The sudules 30 provide a number of information storage and retrieval
functions and services 1o wsers that access the information storage and retrieval
platform 12. |

While the systemn 10 shown in Figure 4 employs a client-server architecture,
the present disclusuie v« ¢l course not limited to such an architecture, and could
equally well find application in a distributed, or peer-to-peer, architecture system.
The various modules 30 may also be implemented as standalone software programs,
which do not necessart!y have networking capabilities.

The web client 16 may access the various modules 30 via the web interface
supported by the web server 26, Similarly, the programmatic client 18 accesses the
various services and tuncuons provided by the modules 30 via the programmatic
interface provided by the APt server 24. The programmatic client 18 may, for

example, be a seller upphication (e.g., the TurboLister application developed by
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eBay Inc., of San Jose, California) to enable sellers to author and manage data items
or listings on the information storage and retrieval platform 12 in an off-line
manner, and to pertform batch-maode communications between the programmatic
client 18 and the information storave and retrieval platform 12.

Figure S is a block diagram illustrating the modules 30, according to an
embodiment. The modules 30 mclude a communication module 40, a coverage
module 42, a domain sort module 44, a processing module 46, a classification
service engine 48, a scrubber rmuodule 50, a query engine 52, a search index engine
54, a demand data engine 56, and a listing module 74.

The communication module 40 may receive a query from the client machinc
22,20 which may include vne vr more constraints (e.g., keywords, categories, “
information specific 1o a tvpe of data 1tem, otherwise referred to as an item-specific,
etc.). The communication module 40) may intcract with the query engine 52, the
search index engine 54, the demand duta engine 56, and the coverage module 42 to
process the query. The commumeativn module 40 may receive aspect-value pairs
that may be extracted from the query cesponsive to processing the query. Further,
the communication module 40 may cuastruct a transformed query based on the
query received from the clicnt machine 20, 22 and may communicate the intertace

(e.g., user interface) to the user at the ient machines 22, 20.

The coverage module 42 may

\ -
J

senerate a total coverage histogram based on
corresponding supply histogiams and demand histog;ams. For example, the
coverage module 42 may yenerate a total coverage histogram associated with
product type domains based un a supply histogram and demand histogram both
associated with product type domains The coverage module 42 may generate total
coverage histograms for product type domains, aisle type domains and department
type domains. In addition, the coverage module 42 may generate interface
information by comparing disteibutions of the total coverage information with the
predetermined peak, hills, and {lat distributions 2,4 and 6.

The domain sort module 44 may generate distribution data that may
determine the position (e.g., vrder) ol interluce ¢lements (e.g., user interface

elements, audio interface elements, media interface elements, machine interface
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ehlements) that represent domarns for presentation on an interface (e.g., user
interface, audio interface, media interface, machine interface) that includes multiple
domains (e.g., cross-domain u.cr interface). For example, the domains of greatest
interest to the user may be represented at the most prominent positions on a cross-
domain user interface with user :nterface elements.

The processing moduie 46 may receive classification information and
metadata information that iy b2 authored with a classification and metadata tool.
The processing module 46 :uay publish the classification information and metadata
information to backend servers that may host the query engine 52, the search index
engine 54, and the classitication service engine 48.

The classification service engine 48 may apply domain rules and aspect rules
to data items. The classitication «ervice engine 48 may apply domain rules to
identify one or more domatni-+ alue pairs (e.g., Product Type = Women’s Shoes) that
may be associated with the Jdata :iem. The classiﬁcation service engine 48 may
further apply the aspeci ruies to vlentify aspect-value pairs (Brand = Anne Klein)
that may be associated with tae «data item. The classification service engine 48 may
apply the domain and aspeot rules to data items or listings as they are added to the
information storage and retri-val platform 12, or responsive to the publication of
new rules (e.g., domain rufe~. zspect rules).

‘The scrubber moiuie 30 may process data items responsive to the
information storage and 1cirizval platform 12 receiving the data items from the
client machines 20, 22. [‘or evan-ple, the scrubber module 50 may use the services
of the classification service causine 48, as previously described, to apply domain
rules and aspect rules to the dara item. The scrubber module 50 may further store the
data item, with the associated Joinain-value pairs and aspect-value pairs in a
databasc 36 as item scarch intornation. Further, the scrubber module 50 pushes or
publishes item search infurmation over a bus in real time to the search index engine
54.

The query engine 52 includes an aspect extractor module 58, classification
information 49, metadata ~ervice module 60, and metadata information 62. The

aspect extractor module 38 muy receive a query from the communication module 40



WO 2007/095075

10

15

20

25

30

PCT/US2007/003445

and apply aspect rules to cxtract aspect-value pairs irom the query. The aspect
extractor module 58 may further communicute the aspect-value pairs to the
communication module 40.

The metadata service module 60 mav communicate metadata information to
the communication module 40 based vn the query that is received from the
communication module 40. The mctadats mtormation may include metadata that the
communication module 40 may usc to format and generate the interface (e.g., user
interface).

The search index engine 54 mayv include scarch indexes 64, data item search
information 66 (e.g., including data items aind associated domain-value pairs and
aspeot-value pairs), and a supply work area 65, '] he search index engine 54 may
receive the transformed query from the commuuacation module 40 and utilize the
search indexes 64 to identify data iteimns based un the transformed query. The search
index engine 54 may further communien: the tuund data items to the
communication module 40. The secarch ey engine 54 is also shown to include a
supply work area 68 that may be used t vonerate histograms based on the data item
search information 66 associated with the tound dara items.

The demand data engine 56 includes demand data indexes 70 and a demand
work area 72. The demand data engine 34 mas receive a pretransforrned‘query
from the communication module 40 and ws. the protransformed query to search the
demand data indexes 70 to wentify aas gation Jata that may be associated with
previously received queries with constraints that correspond to the coristraints of the
pretransformed query. For example, the tasgunon data may include a selection of
a user interface that may be associated with 4 Jdomain (e.g., product ;cype = shoes)
that preceded a selection of a data item thoieby suyyesting a preferred domain to
view the data item. The demand data engine 36 may further generate demand
histograms based on the navigation dat..

The listing module 74 may receive intormation from a client machine 20 or
22 and store the information as a data item in the Jdatabase 36.

Figure 6 is a block diagram further Hlusirating the information storage and

retrieval platform 12, according 1o an erbondiment. For example, the information

I8
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storage and retrieval plattorm 12 may be embodied as a network-based marketplace
(e.g., eBay, the Worlds Online Markerplace developed by eBay Inc., of San Jose,
California) that supports the transaction of data items or listings (e.g., goods or
services) between sellers and buyers. Inone embodiment, the information storage
and retrieval platform 12 may receive information from sellers that describe the data

ttems that may subsequently be retricved by potential buyers or bidders.

Rules Generation

At operation 80, a categury or data manager may utilize a classification
and metadata tool to author rules that may include classification rules (e.g., domain
rules and aspect rules) and metadata rules that may be received by a processing
module 46 on the information sterage and retrieval platform 12.

At operation 82, the processing module 46 may store the rules in the
database 36 in the form of classitication information and metadata information.

At operation 84, the processing module 46 may publish the rules over a bus
to a query engine 53, a metadata scrvice module 60, and a classification service
engine 48. For example, the processing module 46 may publish the rules in real-
time to facilitate the addition of new rules or the modification of existing rules while
the information storage and retriev.l platform 12 may be operating. In one
embodiment, the processing module 26, query engine 52, metadata service module
60 and classification service engine 48 may communicate with each other over a bus
that utilizes publish/subscribe middlcware and database access software. In one
embodiment the middleware may he ¢mbodied as TIBCO RENDEZVOUS™ 3
middleware or Enterprise Applicanon Integration (EAI) product developed by Tibco

Software, Inc. Palo Alto, California.

Data Item Generation

At operation 90, an author or publisher (e.g., a seller, user, etc.) enters
information including item intormauon into a client machine 20. The client machine
20 may communicate the itern infurmation to the information storage and retrieval

platform 12 where the item informativn may be stored as a data item 65 in the

11
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database 36. The item information entered by the user may include keywords in a
utle/description, one or more categories in which to list the data item 65, and onc or
maore item-specifics (e.g., color=blue).

At operation 92, a scrubber module 50 may read the data item 65 and utilize
the scrvices of the classification service engine 48 (operation 94). The classification
service engine 48 may apply domain specific rules to the data item 65 to identify
onc or more domains (e.g., product typé, aisle, department, etc.) and aspect-value
pairs (c.yu., Brand=Nike). For example, the classification service engine 48 may
utilize a rule that includes a condition clause and a predicate clause. The
classification service engine 48 may apply the condition clause to the data item 65

(e.w., Title, description, category, item-specific, etc.) and if the condition evaluates

(RUIE, then the carresponding predicate clause may be associated with the data
itern 65, For example, a seller may enter a data item 65 that includes
Category="Women’s Shoes”, Title= “AK Size 8 Black Pumps™ and the
classification service engine 48 may apply the rules to the dara item 65 to identify
one or more applicable domains that may be respectively stored as one or more
domain-value pairs with the data item 65 (e.g., if category = “Women’s Shoes” then
product type=Shoes, aisle=shoes, department=apparel). Further, the classification
service engine 48 may apply rules to identify one or more aspect-value pairs that
muy be associated with the data item 65 (e.g., If Title = black then color=black, etc.)
as data item search information 66. The classification service engine 48 may, in an
cxample cmbodiment, assign only canonical values to the value of an aspect-value
pair. For example, the seller may enter any ofthe\f'ollowing strings “A Klein”,
“Anne Klein' and “AK”; however, in each case, the classification service engine 48
may associate an aspect-value pair with the same canonical value, Brand = “Anne
Klein.”

At operation 96, the scrubber module 50 may store the data item 65, domain
value-pairs, and aspect-value pairs as data item search information 66 in the
database 36.

At operation 98 the scrubber module 50 pushes or publishes the data item

search information 66 over a bus in real time to a search index engine 34 that may
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store the data item search information 66 and update scarch indexes 64 based on the
data item search information 66. For example, the search index engine 54 may add a
data item identification number to appropriate search indexes 64 that may be
assoviuted with keyword(s) or aspect-value pairs in the data item 65, The scrubber
module 50 and search index engine 54 may communicate with each other over a bus
that unitizes publish/subscribe middieware and database access so frware. In one
embodiment the middleware may be embodied as TIBC() RENDEZVOQUS™ ag

described above.

Query Time Operations

At operation 100, a user may enter a query that includes dilterent types of
constraints including a keyword constraint, an item-specitic constraint, and a
catcgory constraint. The query may be reccived by a communicanion module 40 at
the infoamation storage and retrieval platform 12.

At operation 102, the communication module 40 may communicate the
query o the query engine 52, at a back end server 103 thar may incude the aspect
extractor module 58 and the metadata service module 60, The aspeat exiractor
midile 58 may apply the aspect rules to the query to extravt aspect-values from the
query that may be associated with a product type. Fur example. the query “A Klein
shues size 8 black” may correspond to the aspect-value pairs calor black.
branvd=unne klein, size=8 IN product type=shoes. Further, the awpect extractor
wmodule 58 may aséign the same canonical values that were assivned by the
classification service engine 48, as described below . [ndeed, the aspect extractor
mwodule 58 may utilize a sub-set of the same aspect rules that were utilized by the
classitication service engine 48.

At operation 104, the aspect extractor module S¥ may communicate the
extracted aspect-value pairs to the communication module 40 Fucther, the metadata
service module 60 may communicate metadata information 62w the
communication module 40. The communication module 40 may utilize the extracted
aspevt-value pairs to construct a transformed query. For example, the transformed

query may include keywords from the query and aspect-value pairs extracted from
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the query. In addiuon, the communication module 40 may cache the metadata for
subsequent construcuion of the interface (e.g. user interface).

At operation 106, the communication module 40 communic‘ates the
trans (Limed quuery to the search index engine 54 at the back end server 103. The
scarch indey envine 34 may utilize the transformed query to retrieve data items 65
which may subsequently be utilized by the search index engine 54 to generate
supply histograms. The scarch index engine 54 retricves the data items 65 by
uttliciny the search indeses 64, For example, the search index engine 54 may utilize
the keyvwords consiraints (€.g., keywords) in the transformed query to rétrieve item
identiicaten numbers from search indexes 64 that correspond to the keywords.
Further, the svarchindex engine 54 may utilize the aspect-value pairs in the
transtonned yuery o retrieve item identification numbers from search indexes 64
that correspond to the aspect-value pairs.

Fhe search index engine 54 may utilize the retrieved data items 65 to
generate supply hustograms asséciated with products, aisles and departments. The
supply tusooconn may iclude multiple entries of supply information, for example in
the form ui'w percent supply coverage that may be associated with each domain.

Acoperarion 108, the search index engine 54 may communicate the retrieved
data ftems 035 and the supply histograms to the communication module 40.

At operavon 110, the commﬁnication module 40 communicates the original
(e.o., prewanstormed) query to the demand data engine 56. The demand - data engine
36 unhses the pretransformed query to generate a demand side product histogram, a
demand ~ude aiste istogram, and a-demand side department histogram by utilizing
navigation inforanon that is historical (e.g., a databasc of nctwork events that
describe reennded user activity),

Atoperition 112, the demand data engine 56 may communicate the demand
histograms w a coverage module 42 on a front end server 101. The coverage
module 42 muay generate total coverage histograms based on corresponding supply
histograres and demand histograms. For example, in 6ne embodiment, the percent
supply covwrage assocated with each domain in a supply histogram may be

respectivelv adided ro the percent demand coverage associated with each domain in a
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demand histogram and the respective results may be divided by two (e.g., an
average) to yield a total coverage histogram. Other embodiments may use different
operations to combine the supply information and demand information.

Next, the coverage module 42 may utilize the total coverage histograms to
generate interface information that may deterrﬁine the typé of user interface to
present to the user. For example, if the total coverage histogram associated with
products match the predetermined peak distribution 2 then the coverage module 42
may gencrate product uscr interface information (e.g., one product) where the
product 1s selecred based on the position of the peak. On the other hand, if the total
coverage histogram associated with products indicates multiple hills, then the
coverage module 42 may generate cross-product user interface information (e.g¢.,
multiple products) where the multiple products may be identified based on the
position of the hills. Finally, i'f the total coverage histogram associated with products
is flat, then the coverage module 42 may bubble up to the total coverage histogram
associated with aisles to determine the interface information to generate. If the total
coverage histogram associated with aisles is tlat, then the coverage fuodulc 42 may
utilize the total coverage histogram associated with departments to determine the
interface information to generate (e.g., single department or multiple departments).

Finally. if a cross-domain display (e.g., multiple products, aisles, or
departments) has been selected, then a domain sort module 44 may generate domain
distribution data that may determine the order of the domains for presentation on the
display where the domains of greatest interest to the user may be presented in the
most prominent positions. For example, in one embodiment the domain sort module
44 may use a total coverage department histogram to-display departments in
descending order (e.g., sorted from highest to lowest percent total coverage) until a
first predetermined threshold (maximum cumulative coverage - eighty percent) is
reached or until a second predetermined threshold (maximum number of domains -
ten) is reached.

Atoperation 114, the communication module 40 may communicate the
interface (e.g.. user interface) and the found data items 635 to the client machine 20

where they are displayed to the user (e.g. buyer or bidder).
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Figure 7 is a diagram illuStrating a domain structure 120, according to one
embodiment. Lhe domain structure 120 is shown to include buy-side data 122 and
sell-side data 124, T'he sell-side data 124 is shown to include categories 126 that
have been selected by uan author of the data item 65 to categorize the data item 65 on
the information storage and retrieval platform 12. For example, the author may
have selected one or more categories 126 that may include collectibles, jewelry and -
watches, etc. The buy-side data 122 is shown to include product domains 132 (e.g.,
Belts, Watches. Handbags, cte.). aisle domains 130 (e.g., Women's Accessories,
Women's Clothing. Women's Bottoms, etc.) and a department dormain 128 (eg.,
Apparel and Accessories)  I'ne previously described rules may be used to associate
sell side data 124 to the product, aisle and department domains 132, 130, 128.
Further, the domains 132 130, 128 may appear on interfaces (e.g.., user interfaces)
and communicated to the clicnt machines 20, 22 to enable a user to 1dentify or
browse the data trewns 615

Figure 8 is a table 143 further illustrating sell-side data 150 and‘buy—sid¢
data 152, according o ane —cmhudimerit. The sell-side data 150 may be entered by
an author or publisher of'a hsting or data item 65 and stored in the data item 65 and,
as described above. The scll-side data 150 may include a category |54, a title 156
and one or more itemi-specitics 158, 160. For example, the sell-side data 150
illustrates an author ur publisher to have entered the category 154 “Women’s
Shoes”, the title 156 "AK Size 8 Black Pumps”, the item-specific 158 “Brand=Via
Spiga” and the item-snecitic 160 Size=8. The b"uy-side data 152 may be associated
with the sell side data 130 via the Tules, as previously described. Specifically, the
condition clause in the rules may be used to test sell-side data 150. If the rule
cvaluates TRULE then buy-side data 152 in the same column may be associated with
the data item 65. Fur example, the buy-side data 152 is shown to include a product
domain-value pair 201 (e.g.. product type = Women’s Shoes), an aislc domain-value
pair 201 (e.g . aisle type + Women’s Clothing), a department domain-value pair
(e.g., department type = Apparel & Accéssories) that were associated with the data

item 65 bascd on the vatcgory 154 “Women’s Shoes.” Note that multiple aspect
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brands 164 may be associated with the data item 65 based on the title 156 and the
item-specific 158.

Figure 9 is a diagram illustrating rules 190, according to an embodiment.
The rules 190 include domain rules 192 and aspect rules 196. The domain rules 192
and aspect rﬁles 196 include a condition clause 198 (e.g., trigger, Boolean
expression, etc.) and a predicate clause 200. The condition claﬁse 198 may include a
Boolean expression that may evaluate TRUE or FALSE. In one embodiment the
Boolean expression may be used o evaluate multiple fields in the data item 65. For
example, a Boolean may be used to evaluate the category 154, the title, 156, and an
item-specific 158 in a data item 63. Further, the Boolean expression may include
multiple operators (AND, OR. EXCLUSIVE OR, etc.). If the condition clause 198
evaluates TRUE. then. the predicate clause 200 may be associated with the data
item 65.

The predicate clauses 200 associated with the domain rules 192 may include
a domain-vatue pair 201 (c.y , product type = Women’s Shoes). The domain-value
pair 201 may include a domain type 203 and a domain 205. The domain type 203
may describe the type of domain such as “Product Type”, “Aisle Type”,
“Department Type”, etc. The domain 205 may describe the domain and may be
limited to the corresponding domain type 203 such as “Women’s Shoes.” The
domain-value pair 201 “product type = Women's Shoes” may further be used as a
condition clause 198 to trigger the association of another domain-value pair 201.
For example, the domuain rule 194 {s shown to evaluate TRUE if the data item 65
includes the previously associated domain-value pair 201 “Product Type =
Women’s Shoes.” It TRUIt, then the domain-value pair 201 “aisle type = Women''s
Clothing™” may also be associated with the data item 65. Accordingly, the
assoctation of onc domain-value pair 201 to a data item 65 may trigger the
association of another domain-value pair 201. For example, a first domain rule 194
may be used to associate a product domain 132 for Women’s Shoes to an aisle
domain 130 for Women’s Clothing and a second domain rule 194 may be used to
associate the aisle domain 130 for Women’s Clothing to a-department domain 128

for Apparel and Accessories.
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The predicate clauses 204 associated with the aspect rules 196 may include
an aspect-value pair 204 (o .. calur - ruby). For example, the aspect rule 197 is
shown associate the aspect-vatue pair 204 “color = ruby” to the data item 65 based
on the condition clause 198, *if Tide = Ruby.” The aspect-value pair 204 may
include an aspect 206 such as “color” and a value 208 such as “ruby.” The aspect-
value pair 204 (e.g.. color = ruby) may be further used as a condition clause 198.
For example, an aspect rule 199 may include the aspect-value pair 204 (e.g., color =
ruby) to trigger the assuuiativn of wother aspect-value pair 204 (“color = red”) to
the data item 65. Accordingly, the association of one aspect-value pair 204 to a data
item 65 may be used to assuciate anather aspect-value pair 204 to the data item 65.
In addition, the aspect rules 196 aiav include a condition clause 198 that includes a
keyword 202. For example. an a.pect rule 196 is shown to include the keyword 202
“ruby.” The keyword(s) 202 n the wendition clause 198 may be used by the aspect
extractor module 58 10 asstviaies beyu ord(g) 202 in a query that is received from the
client machine 20 to aspeci-vaiuc puira 204,

Figure 10 is a diagram iliu~ating a canonical matching concept 210,
according to an embodiment. Tiw cunonical matching concept 210 may be used to
identify a data item 635 with a yuerv 212, The canomnical matching concept 210 may |
use a value 208 that s cancnica: 7 -oresent other values 208. For example, the
query 212 may be received from 2 hieat machine 20, 22 including the string, “AK.”
The query 212 may be processe.d with an aspect rule 196 that may include a
condition clause 198 that include: muitiple keywords 202 (If “Anne Klein” OR
“Ann Klein” OR “A Klem™ OR "AKNY” OR “AK”, etc.) to associate the canonical
aspect-value pair 204 “Brand = * Anue Klein” to the query 212.

Continuing with eximple. @ duta item 65 may be received from a seller at the
client machine 20, 22 and muy nclude any of the illustrated strings that represent
“Ann Klein.” For example, the uiic in the data item 65 may contain “Annc Klein.”
Continuing with the example. the Jdat item 65 may be processed with an aspect rule
196 that includes a conditivn clause 198 that includes multiple keywords 202 (If
title = “Anne Klein™ OR “Ann Klvin” OR “A Klein” OR “AKNY” OR “"AK”, etc.)
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to associate the canonical aspect-valuc pair 204 “brand = “Anne Klein” to the data
item 65.

Figure 11 is a diagram illustrating a set of requests 220, according to one
embodiment. The set of requests 220 may cause the demand data eﬁgine 56 to store
navigation information in the demand data wndexes 70. The set of requests 220 may
originate at the client machines 20, 22 and may be received by the demand data
engine 56 at the information storage and 1etrieval plattorm 12 that may register the
occurrence of the set of requests 220. T'he set of requests 220 may include a query
that may include one or more constraints {e.u., keywords, categories, item-specifics,
etc.), a request to view a domain (¢.¢.. product domain 166, aisle domain 168 or
department domain 178) that may be received by the demand data engine 56 prior to
recerving a request to view a data wtem. und the request to view the data item 65. For
example, at operation 222, the demand data enivine 36 may receive navigation
information in the form of'a query (e.g . "1Pod™). At operation 224, the demand data
engine 56 may receive a request o view a Lruss domain page (e.g., including
multiple product types). At operation 226, the demand data engine 56 may receive a
request to view the product domain 132 “Putable Audio.”” At operation 228, the
demand data engine 56 may reccive u request o view a data item 65. Responsive to
receiving the request to view the data item 63, the demand data engine 56 may
register the request to view the data item 63 10 the demand data indexes 70 (e.g.,
increment a view data item count) correspunding to the query “iPod” and
corresponding to the product domain 132 “Portable Audio™.

Figure 12 is a block diagram 1Hustrauny databases 250, according to an
embodiment. The databases 250 may include the data item 65, the classification
information 49 and the data item search intormution 256. The data item 65 may
include information from the author ot a listing or data item 65 as entered from the
client machine 22, 20. The data item search information 66 includes the data item
65, and domain-value pairs 201 and aspcct-value pairs 204 that have been
associated with the data item 65. The clussification information 49 includes rules

that may be applied to queries and data ttems 63
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Figure 13 is a block diagram iilustrating the classification information 49,
according to an embodiment. The classification information 49 may include
multiple domain dictionaries 252, vack associated with a product type domain.

Each domain dictionary 252 may include Jomain rules 192 and aspect rules 196.
The domain rules 192, as previously desribed, may be used to associate a specific
product type domain and/or aisle dermuain and/or department domain to the data
items 65. The aspect rules 196 may be v to associate aspect-value pairs 204 to
the data iterms 65 that may be assotiated with thé product type domain
corresponding to the domain dictionary 232

Figure 14 is a block diagram (i-trating the data item 65, according to an
embodiment. The data item 65 may wnclide a title 258, a description 260, one or
more categories 262, onc or morc ttem-<nu i fics 264, and a data item identification
number 266. The title 258 may include heyvords entered by the user to describe the
data item 65. For example, the preszn: -luia item 65, as illustrated, shows a title “AK
Size 8 Black Pumps.” The description 260 may be used to describe the data item 65
that may be for sale or auction. The vuisco: 262 may be a category selected by the
sctler or author or publisher of the Wt 1ter 65. The item-specific 264 may include
item-specific information that mav be ussouiated with the data item 65. In the
present example, the data ttem ©> s o o pair pf shoes, and therefore an item-
specific 264 for color is appiopriase [+ }hura item identification number 266
uniquely identifies the data item 63 11 die i::formation storage and retrieval platform
12. 4

Figure 15 is a block diaygram tlaaating the search index engine 54,
according to an embodiment. The scarch index engine 54 is shown to include the
search index 64, the data item scarch infuamation 66, and supply work area 68. The
search index 64 is further shown to inviude rultiple aspect-value pairs 204 and
multiple keywords 202. Each aspect-valine pair 204 and keyword 202 is further
tHustrated as associated with one or more dara item identification numbers 266. For
example, if a data item 65 was associated with the aspect-value pair 204
“Brand=Anne Klein”, then the dote irem idontification number 266 corresponding to

the data item 65 may be associated with the aspect-value pair “Brand=Anne Klein."”
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Also, for example, if a data item 65 was associated with the aspect-value pair 204
“Color=Ruby”, then the aspect rule 196 “If title = Ruby then Color = Ruby” then
the data item identification number 266 corresponding to the data item 65 may be
associated with the keyword 202 “Ruby” in the search index 64.

Figure 16 is a block diagram illustrating the data item search information
66. 1 he data item search information 66 is shown to include multiple data item
intormation 270 entries. Each data item information 270 entry may be associated
with a data item 65, one or more domain-value pairs 201 and one or more aspect-
value pairs 204.

Figure 17 is a block diagram illustrating the supply work area 68, according
t an embodiment. The search index engine 54 may utilize the supply work area 68
to burld supply histograms. The supply work arca 68§ is shown to include a product
work area 274 that may be used to build the supply histograms for all product
domains 132 in the information storage and retrieval platform {2, an aisle work arca
2706 that may be used to build aisle supply histograms for all aiste domains 130 in
the information storage and retrieval platform 12, and a department work arca 278
that tnay be used to b-uild department sﬁpply histograms for all department domains
128 in the information storage and retrieval platform 12. Each of the work areas
274,276, 278 may include data item counts 280 and a total data item count 282, as
illustrated with respect to the product work area 274. The data item count 280 may
rcprcécnt the number ot data items 65 found that may be associated with the
corresponding domain 2035, The data item count 280 may be used by the search
index engine 54 to count the number of found data items 65 that may be associated
with the respective product type, aisle type or department type domains 205. The
search index engine 54 may sum or accumulate data item counts 280 in the supply
work area 68 (e.g., product work area 274, aisle work area 276, department work
area 278) to generate the total data item counts 282 for the respective work areas
274, 276, 278,

Figure 18 is a block diagram illustrating the demand data indexes 70,
according to an embodiment. The demand data indexes 70 may be used to store

navigation information and may include multiple demand indexes 284. Each
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demand index 284 is shown to include a second query in the form of query
Leyword(s) 286. The query keywords 280 may be matched against the keywords
contained 1n a query as received from the client machine 20, 22. Each query
keyword(s) 286 entry may be associated with ruultiple domain demand data 287
cntrivs. Each domain demand data 287 entry imay be associated with a domain type
{ew . product domain 132, aisle domaia 130, and department domain 128) that
supports entrics for all domains 205 associated with the domain type. Each entry
within the domain demand data 287 includes o lomain identifier 289, and a view
Jdara item count 290. The appropriate view date item count 290 may be incremented
by the demnand data engine 56 responsive w the detection of a set of requests 220
thut may include a query that matches the quer. keywords 286, a request to view the
ducpain 205 {e.g., product domain 166, aisle dumain 168 or department domain
[781. and a request to view a data item 65. Uhe specific view data item count 290
that may be incrcn.xented corresponds to the durmain 205 associated with the request
ro view the domain that preceded the request o view the data item 65. Further, the
vicw Jata item count 290 may be cullected vt oo a standard period of time (e.g.,
senen days. one month, ete.).

Figure 19 1s a block diagram tllustratiny the demand work area 72,
zecerding to an embodiment. The demand <dats engine 56 may utilize the demand
wurk aren 72 to build demand histograms. The lemand work area 72 is shown to
include a product work area 300 that may be u:zd to build demand histograms for
all product domains 132 in the information sterage and retrieval platform 12, an
atsle work area 302 that may be used to build asle demand histograms for all aisle
domamns 130 in the information storage and retrieval platform 12, and a department
work area 304 that may be used to build deparrment demand histograms for all
department domains 128 in the information storage and retrieval platform 12. Each
ot the work areas 300, 302, 304 may include a wtal view data item count 308, as
Hlustrated with respect to the product work area 300. The view data item counts 290
in the domain demand data 287 (e.g., product domains or aisle domains or
deparirment domains) may be usaed by the denand data engine 56 to generate the

total view data item counts 308 that may he associated with the respective product
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type, aisle type or department type domains 205. For example, the demand data
engine 56 may sum or accumulate all of the view data item counts 290 within a
domain demand arca 287 (c.g., product domains or aisle domains or department
domains) to generate the total view data item counts 308 for the respective work
arcas 100, 302, 304, Further, the total view data item count 308 may be used to
generate demand information in the form of a percent demand coverage that may be
stored n a demand histogram according to domain 205 (e.g., view data item count

290 7 wial view daw item count 308).

Histourams

Figure 20 15 a block diagram illustrating supply histograms 320, demand

histograms 322 and total coverage histograms 324.

Supply Flistograms

‘Uhe supply histograms 320 may include a first distribution in the form of a
product hiswyram 326, an aisle histogram 328 or a department histogram 330. For
example, the product histogram 326 may include the supply information 331 (e.g.,
percent supply coverage) distributed across the product domains 132 in the
information storage and retrieval platform 12. The aisle histogram 328 may include
supply information 331 (e.g., percent supply coverage) distributed across the aisle
domains 130 in the information storage and retrieval platform 12. The department
histogrurn 330 may include the supply information 331 (e.g., percent supply
coverage) distributed across the department domains 128 in the information storage

and retrieval platlorm 12,

Demand Histoyrams

"The demand histograms 322 may include a second distribution in the form of
a product histogram 332, an aisle histogram 334, or a department histogram 336.
The product histogram 332 may include demand information 333 (e.g., percent
demand coverage) distributed across the product domains 132 in the information

storage and retrieval platform 12. The aisle histogram 334 may include the demand

23



WO 2007/095075 PCT/US2007/003445

10

20

25

30

information 333 (e.g., percent demand coverage) distributed across the uisle
domains 130 in the information storage and retrieval platform 12. T he department
histogram 336 may include the demand information 333 (e.g.. percent demand
coverage) distributed across the domains 128 in the information storage and
retricval plattormm 2. In one embodiment the demand information 333 assucured

with a domain mav be calculated only if supply information 331 {e.¢.. non-zero

valuej exists tor the corresponding domain.

Total Coveraue flistograms

The total coverage histograms 324 may include a third distribution in the
form of a product histogram 338, an aisle histogram 340 or a department histogram
342, The product histogram 338 includes may include total coverage intormation
335 (e.g.. percent total coverage) distributed across the product domuains 132 in the
information storaue and retrieval platform 12. The aisle histograny 34¢ may mclude
the total coveraye information 335 (e.g., percent total coveraye) distributed across
the aisle domas 130 in the information storage and retrieval plattornn 12 The
department histogram 336 may include the total coverage informativn 133 {e.y |
percent iotal coverage) distributed across the department domuains 12§ in the
information storage and retrieval platform 12.

Figure 21 s a flow chart illustrating a method 400 1o commumc.aiz
information, according to an embodiment. Hlustrated on the lett is the clivae
machinc 20: illustrated in the middle are operations performad by the front-end
servers 101; and illustrated on the right are operations performed by the hackend
servers 103, he method 400 commences at operation 402 with the web clhient 16 at
the client machinc 20-communicating a query that may be entered by a uscr. The
query may vontain one or more constraints that may include keyword constraints,
category constraints, and item-specific constraints. For example, the user may enter
the query with the following keywords 202, “AK shoes ruby.”

At operation 404, at the front-end servers 101, the communication module

40 may receive the query from the client machine 20 and at operation 406 the
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communication module 40 may request aspect extraction and metadata information
62 based on the query.

At’ operation 408, the aspect extractor module 58 receives the query and
extracts aspect-value pairs from the query based on aspect rules 196. For example,
the aspect extractor module 58 may cxtract the aspect-value pairs 204 “Brand =
Anne Klein” and “Color = ruby.” Note that aspect extractor module 58 has
generated canonical aspect-value pairs 204 based on the query “AK shoes ruby.” [n
addition, the metadata service module 60 may ide'ntify‘ metadata information 62
based on the query “AK shoes ruby.” Finally, the aspect extractor module 58 may
eommunicate the aspect-value pairs 204 “Brand = Anne Kléin” and “Color = ruby”
to the communication module 40 on the front-end server 101 and the metadata
service module 60 may communicate the appropriate metadata information 62 to the
communication module 40 on the front-end server 101.

At operation 410, at the front-end server 101, the communication module 40
may generate a transformed query based on the query and extract aspect-value pairs
204. For example, the communication module 40 may generate the transformed
query [“AK” AND *“shoes™ AND “ruby”] OR [“Brand = Anne Klein” AND “Color
= ruby”’].

At operation 420, the communication module 40 may request data items 63
and supply histograms 320 based on the transformed query by communicating the
transformed query to the search index engine 54.

At operation 422, the search index engine 54 may retrieve the data items 65
based on the transformed query. Specifically, the search index engine 54 may search
the search indexes 64 based on the aspect-value pairs 204 (e.g., “Brand = Anne
Klein” AND “Color = ruby”) to identify matching data items 65 (e.g., found data
items). Note that a matching data item 65 may include both aspect-value pairs 204
to be considered a match. Further, the scarch index engine may identify a matching
data item based on the keywords in the transformed query (e.g., “AK” AND “shoes™
AND “ruby”). Note that a matching data item 65 may be required to include all

three keywords 202 to be considered a match.
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At operation 424, the search index engine 54 may generate supply
histograms 320 (e.¢.. distributions) based on the found data items 65 using the
domains 205 that may be used to identify the data items 65, as described further
below. For examuple, the domains 205 may include the product, aisle and department
domains 132, [30, 128 that may be navigated by buyers to find the data items 65. In
addition, the scarch index engine 54 may communicate the distributions and the
found data items 63 Lo the communication module 40 at the front-end server 101.

At operatun 426, the communication module 40 may request demand
histograms 322 based on the query received from the client machine. For example,
the communication mcdule 40 may communicate the query “AK shoes ruby.”

Atoperatzon 4.3, the demand data engine 56 may generate demand
histograms 322 (c.y., distributions) of requests to view data items 65 across domains
based on navigation nitormation associated with the query. For example, the
demand data cagine 50 may identify a demand index 284 associated with constraints
(e.g., query keywords 286 “AK shoes ruby”) that correspond to.the constraints (e.g.,
keywords) in the yuery “AK shoes riby”, as described further below. Responsive to
identifying the demand index 284, the demand data engine 56 may add the view
item counts 290 assuciated with a type of domain (e.g., product domains or aisle
domains or depaitment domains) and store the sum as the total view item count 308
in the dernand wuork aiza (e.g., product work area 300, aisle work area 302,
department work area 304). Next, the demand data engine 56 may generate demand
information 333 (¢ y.. percent demand coverage) for the product histogram 332, the
aisle histogram 33+ and the department histogram 336. For example, the demand
data engine 50 may yenerate demand information 333 for a product domain in the
product histogram 332 by dividing the view data item count 290 associated with the
product domain by the total view data count 308 associated with the product work
area 400. Continuiny with the example, the demand data engine 56 may store the
demand information 333 in the product histogram 332 acc'ording to the product
domain. Finally, the dernand data engine 56 may communicate the demand
histograms 322 to the coverage module 42 on the front-end servers 101. In one

embodiment the dermand information 333 associated with 2 domain may be
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calculated only if supply inturmation 331 (e.g., non-zero value) exists for the
corrcsponding domain.

At operation 430, the coverage module 42 may generate total coverage
histograms 324 based on the correspunding supply histograms 320 and the
corresponding demand histograms 122 In one embodiment, the coverage module 42
may generate an average for cach domain 205 in the total coverage histogram 324.
as previously described. Other embodiments may generate the total coverage
histogram 324 in a ditferent manncr. [n another embodiment, the coverage module
42 may scale each of the demand inturmation 333 entries (e.g., percent demand
coverage) in the demand histograrg 222 before"generating averages for each
domain 205. For example, the percent demand coverage entries in the demand
histogram 322 may be sculed by o tuctor of 1.2 before combining (e.g., averaging)
the entries of the supplv histegrarn 320 with the respective entries of the demand
histogram 322. Likewise the percent demand coverage entries in the supply
histogram 320 may also be scated. [n another embodiment the following equation
may be used to generate the total coveraue histogram:

Total Coverage Information (X)) - Demand Information(X) *[DEMAND WEIGHT]
+ Supply Information(X) * 1 1-DEMAND WEIGHT))

For example, the “Totwl Cuverage Information” may include the total coverage
information 335 for the donaia 2035 X7 the “X” may include a specific domain
that may be a product domain {32, an aisle domain 130, or a department domain
128; the “Demand Information™ may include the demand information 333 for the
domain “X™"; the *DEMAND WLUIGH ™ rnay include a weight between 0 and 1.
and the “Supply [nformation” may include the supply information 331 for the
domain “X".

At operation 432, the coveraze moudule 42 generates interface information.
The coverage module may generate interface information by comparing the total
coverage histograms 324 (c.y.. product histogram 338, aisle histogram 340,
department histogram 342) with predetermined distributions 2, 4, 6 to determine the

type of interface information to generate, as described further below.
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At operation 434, the domain sort.module 44 may generate distribution data
if the coverage module 42 venerated interface information for multiple product
domains or multiple aislc domains or multiple department domains (c.g., opcratii;ﬁs
432, method 498). The domain sort module 44 may generate the distribution data
that may be utilized for selecting and positioning interface elements (e.g., user
interface elements, audio interface elements, media interface elements, machine
interface elements) that may represent domains 205 (e.g., product domains) on the
interface (e.g., user intertace; audio interface, media interface, machine interface)
based on the total coverage histograms 324. For example, domain sort module 44
may select and position user interface elements for a cross-domain user interface
(e.g., displaying multiple domains based on a hills distribution), as described further
below (e.g., method 530)

At operation 436, the communication module 40 may use the interface
information and may use the distribution data to generate the interface. For example,
the communication module 40 may use preduct user interface information to
generate a product user interface or cross product user interface information to
generate a cross product user interface or aisle user interface information to generate
an aisle user interface ur cross aisle user interface information to generate a cross
aisle user interface or deparument user interface information to generate a
department user interface or cross-department user interface information to generate
a cross-department user interface. In addition, the communication module 40 may
use the distribution data to venerate a cross-product ot cross-aisle or cross-
department user 1ntertaces. Finally, the communication module 40 may
communicate the generated user interface to the client machine 20.

At operalion 438, at the client machine 20, the web client 16 receives and
displays the user interface. A

While the above described example embodiment includes the generation and
communication of a user interface, it will readily be appreciated that other
embodiments may generate and communicate information to be presented to a uscr,
for example via a graphical user interface generated at the client side, or in some

other manner (¢.g.. an audio interface, machine interface, media interface). As such,
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the communicated information may comprise, for example, eXtensible Markup
Language (XML) data t;hat is processed and communicated to a user via an
lnterface.

Further, while the presentation of information has been described in the
context of a client-server network environment, embodiments may be deployed in a
standalone computer system environment, or in a peer-to-peer network
environment.

Figure 22 is a flowchart illustrating a method 440, according to an
embodiment, to generate supply histograms 320. The method 440 commences at
operation 450 with the search index engine 54 generating a list of data item
identification numbers 266 based on the transformed query. For example, all data
items identification numbers 266 associated with the aspect-value pairs 204 “Brand
= Anne Klein” or “Color = ruby” in the scarch indcx 64 may be included on the list.
[n addition, all data item identification numbers 266 associated with the keywords
“AK” AND “shoes™ AND “ruby” in the search index 64 may be also be included on
the list.

At aperation 452, the search index engine 54 may read the next data item
information 270 from the data item search information 66 based on the data item
identification number 266 in the list.

At operation 454 the search index engine 54 reads the next domain-value
pair 201 in the data item information 270.

At operation 456, the search index engine 54 increments the data item count
280 that may be associated with the current domain 205 and at operation 458 the
search index engine 54 may increment a total data item count 282 associated with
the domain type. For example, the domain type may include a product, aisle, or
department.

At decision operation 460, the search index engine 54 may determine
whether there are more domain-value pairs 201 in the data item information 270. It
there are more domain-value pairs 201, a branch is made to operation 454.

Otherwise a branch is made to decision operation 462.
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At decision operation 462, the search index engine 54 may determine it there
are more data item idendficalion numbers 266 in the list. If there are more data item
identitication numbers 266, a branch is made to operation 452. Otherwisc a branch
1s made to operation 464,

At operation 464, the scarch index engine 54 may generate and store supply
tntormation 331 in the form uf percent supply coverage entries in the supply
histograms 320. For example, the search index engine 54 may divide the data item
count 280 for each of the domuins 205 in the respective work areas 274, 276, 278 by
the appropriate total data item count 282 (e.g., product, aisle, department) to
yctierate a percent supply coveraye that may be stored according to domain 205 in
the supply histograms 320 (e.g., product histogram 326, the aisle histogram 328 and
department histogram 330). [0 another embodiment, the communication module 40
may generate and store supply information 331 in the form of percent supply
coverage entries in the supply histograms 320.

Al operation 466, the search index engine 54 communicates the supply
histograms 326, 328, 330 to the communication module 40 and the process ends.

Figure 23 is a flowchart i{lustrating a method 470, according to an
cmbodiment, to generate demand histograms 322. The method 470 commences at
operation 472 with the demand data engine 56 receiving the query as entered at the
clhient machine 20. For example, the demand data engine 56 may receive the query
“AK shoes ruby.” At operatioAn 474, the demand data engine 56 may compare the
constraints (¢.g., keywords) in the query with the constraints (e.g., query keywords
286) in the demand data indexes 70 to identify a matching demand index 284. In
one embodiment the demand index 284 may include query keywords 286 (e.g., “AK
shoes ruby”) that correspond to the keywords “AK shoes ruby.” In another
cmbodiment, multiple demand indexes 284 may be used to match each query
keyvword 286 in the query (e.u, “.-\K” and “shoes” and “ruby”).

At operation 478, the demand data engine 56 adds the view data item count
290 associated with a domain to the appropriate total view data item count 308 in

the demand data work area 72. Fur example, the demand data engine 56 may add
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the view data item count 290 associated with a prodan t domain to the total view data
item count 308 in the product work area 3Gi)

At deciston operation 479, the demuand duta onvine 56 determines if there are
more domains 205 to process in the domain Jermaral Jiita 287 (e.g., corresponding to
products, aisles or departments). [f there are more Jiovrains 205, a branch is made to
operativn 480, Otherwise a branch is made tu dvvic - operation 481.

At operation 480, the demand data cngins *+ :.ads the next view data item
courtt 29 (e.g., corresponding to the next demaiss oo the domain demand data

287. At decision operation 481, the dermand Jdats 1 o+ 56.determines if there is

department domains). [ there is more domair 0. | data 287 a branch is made
operation 482, Otherwise a branch is made o enerator 483,
At operation 482 the demand data cngine »6 :cads the next domain demand

data 287 (e.g., corresponding to products, wsizs v donartments).

At operation 483, the demand data epwine 7+ Jivides the current view data
item count 290, corresponding to a domaia, b -+ o opnate total view data item

count 308 (e.g., product work area 300, arsle wock ooon 302, department work area
304) to generate demand information 333,

At operation 484, the demand dat -1t - L ores the demand information
333 secording to domain in the appropriaie dor ol - togram (e.g., product
histogram 332 or aisle histogram 334 or depaaseen: etogram 336). ‘

At decision operation 483, the dermand a1 2o cine 56 determines if there are
more domaing 205 to process in the doman Laaand {nia 287 (e.g., corresponding to
products, aisles or departments). [f there are mioes inverains 205, a branch 1s made to
operation 486. Otherwise a branch is made w deciraon operation 487.

At operation 486, the demand duta engine 3t reads the next view data item
count 290 (e.g., corresponding to the next kunainj -1 the domain demand data
287. Atdccision operation 487, the demand data ¢ zinye 56 determines if there is
more domain demand data 287 (c.g., produt dossaes. aisle domain, or department
doumainsg). Ifthere is more domain demand Jdaie 237 & branch is made operation
;

488 Othenwvise a branch is made 1o operation 17,

.



WO 2007/095075 PCT/US2007/003445

10

25

30

At operation 488 the demand data engine 56 reads the next domain demand
data 287 (e.g., corresponding to products, aisles or departments).

At operation 489, the demand data engine 56 communicatcs the demand
histograms 322 to the communication module 40 at the front-end servers 101.

Figure 24 is a flowchart illustrating a method 498, according t0 an
embodiment. to generate interface information. In the present example the intertace
information generated is user interface information; however, it will be appreciated
by those skilled in the art that interface information may also include machine
mterface information (e.g., SGML) to communicate with a machine (e.g., client,
server, peer [0 peer), audio interface information (e.g., sound). or a media interface
information (e.g., media). The method 498 commences at decision operation 500
with the communication module 40 determining if the product histogram 338
exhibits the peak distribution 2. For example, the communication module 40 may
compare the product histogram 338 (e.g., percent total coverage) to a predetermined
peak distribution 2. If the product histogram 338 matches the peak distribution 2,
then a branch is made to operation 502. Otherwise, a branch is made to decision
operation 504.

At operation 502, the communication module 40 generates product user
intertace information based on the position of the peak in the product histogram
33& Forexample, if product domains 132 A, B, and C were respectively associated
with percent total coverage of 10%, 80%, and 10% then prdduct user interface
information for product domain B may be generated.

At decision operation 504, the communication module 40 determines if the
product histogram 338 exhibits the hills distribution 4. For example, the
communication module 40 may compare the product histogram 338 (c.g., pcreent
total coverage) to the hills distribution 4. If the product histogram 338 matches the
hills distribution 4 then, a branch is made to operation 506. Otherwise, a branch is
made to decision opceration 508.

At operation 506, the communication module 40 generates cross-product
user interface information based on the position of the hills in the product histogram

338. For example, if the product domains 132 A, B, C, D, E, F were respectively
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associated with percent total coverage ot 3%, 30%4. 3%, 30%, 4%, 30% then cross-
product user intertace information for product domains B, D, and F may be
generated.

At decision operation 508, the communication module 40 may determine if
the aisle histogram 240 exhibits the peak distribunon For example, the
communication module 40 may compare the aisle hiutogram 340 (e.g., percent total
coverage) o the predetermined peak distribution 2 [ the aisle histogram 340
matehes the peak distribution 2, then a branch is masic to operation 510. Otherwise,
a branch 1s made to decision operation 512.

Atoperation 510, the communication module 40 generates aisle user
intertace information based on the position of the peak in the aisle histogram 340.
For exampte, if'the aisle domains 130 A, B, and C wure respectively associated with
percent wial cuverage of 10%, 80%, and 10% then the aisle user interface
infermanon tor aisle domain B may be generated.

Atdecision operation 512, the communicaiion module 40 determines if the
aisle histogram 340 exhibits the hills aisle distribution 4, For example, the
communication module 40 may compare the aisle hisiogram 340 (e.g., percent total
coverage) to the hills distribution 4. If the aisle historam 340 matches the hills
distribunon - then, a branch is made to operation 31+ Otherwise, a branch is made
to deciionn operation S16.

Aroperation 514, the communication maodide 0 generates cross-aisle user
intertace wformation, For example, if the product dormains 132 A, B, C,D,E, F
were respectively associated with the percent total wioverages of 3%, 30%, 3%, 30%,
4%, 30%, then cross aisle user interface information tor aisle domains B,D,and F
may be senerated. y

Atdecision operation 516, the communicativ: module 40 determines if the
depariment histogram 342 exhibits the peak distribution 2. For example, the
communication module 40 may compare the departiment histogram 342 (e.g.,
pereent wtal vuverage) to the peak distribution 2. 1t the department histogram 342
matches the peak distribution 2 then a branch s mud. to operation 518. Otherwise,

a branch s made 1 operation 520.

(%]
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At operation 518, the communication module 40 generates department user
interface information based on the position of the peak as determined from the
department histogram 342. For example, if the department domains 128 A, B, and C
werce respectively associated with percent total coverage of 10%, 80%, and 109,
then department user interface information for department domain B may be
gencerated.

Atoperation 520, the communication module 40 generates cross-aisle
domain information user interface information and the process ends. For example,
it the department domains 128 A, B, C, D, E, F were respectively associated with
percent total coverage of 3%. 30%, 3%, 30%, 4%, 30%, then cross department user
intertace informaton tor department domains B, D, and F may be gencrated.

Figure 2515 a flowchart illustrating a method 530 to generate distribution
data, according to an embodiment. [n the present example the distnbution data is
used to select and position user interface elements on a user interface: however, it
will be appreciated by those skilled in the art that distribution data may be generated
to select and position machine interface elements for a machine intecface (e.y.,
SGML), audio interface elements fore an audio interface, media interface elements
for a media interface, or some other type of interface. The method 530 commences
at deciston vperation 532 with the domain sort module 44 determining 1t a cross-
domain user intertace (e.g., cross product user interface or cross aisle uscr interface
or cross departunent user interface) has been identified by the communication
module 40 to be generated. If a cross-domain user interface has been identificd, a
branch is made to operation 534, Otherwise, the process ends.

Atoperation 534, the domain sort module 44 sorts the total coverage
information 335 entries in the total coverage histogram 324 (e.g., product histogram
338 or aisle histogram 340, or department histogram 342) into descending order
(e.g., high to low). Each total coverage information 335 entry is associated with a
demain 205. The domain sort module 44 maintains the association between the total
coverage information 335 entry and the domain 205 while sorting. In one
embodiment, the total coverage information 335 entries may be represented as

percent total coveraye, as previously described.
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At operation 536, the domain sort module 44 fcgisters the domain 205
associated with the vurrent total coverage information 335 for display on the user
interface. For example, the product domain 132 “Shoes™ may be associated with the
current total coverage information 335.

Atoperation 538, the domain sort module 44 vets a user interface element
based on the current domain and increments a user interface element counter 537.
At operatron 340 the domain sort module 44 adds the total coverage information
335 assocrated with the current domain to a register that records cumulative
coverage.

At deciston operatinn 542, the domain sort module 44 determines if the
cumulative voveraze is greuter than or equal to a predetermined threshold. If the
cumulative coverage s greater ur equal to the predetermuned threshold, then a
branch is made to operation 550. Otherwise, a branch is made to decision operation
544. For example, the predetermined threshold may be cighty percent.

Atdecision operation 544, the domain sort module 44 determines if the user
interface element vounter 537 is equal to a predetermined threshold (e.g., maximum
user interfuve clements on o cross-domain user intertace). In one embodiment the
maximum user titerface elements may be ten. [F the user interface element counter
537 18 cyuai o ihe predetermined threshold, then a branch is made to operation 550.
Otherwisc. u bracch 1s made o decision operation 546.

At decision uperation 546, the domain sort module 44 determines if there is
another total coverape nformation 335 entry in the toral n:o;/erage histogram 324
(e.g.. product histogram 33¥ or aisle histogram 340 or department histogram 342).
If there {s more total coverage information 335, then a branch is made to operation
548. Otherwise. u branch is made to operation 550. At operation 548, the domain
sort rnodule 44 reads the next total coverage information 335 entry from the total
coverage histogram 374 (e.g., product histogram 3238 or aisle histogram 340 or
department histogram 342).

At operation 530, the domain sort module generates other user interface
elements for the user inzertuce and communicates the user interface elements to the

communication rmodute 40.
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Figure 26 is a diagram illustrating a cross department user interface 560,
according to an embodiment. The cross department user interface 560 may be
generated based on a hilis distribution 4 and is shown to include user interface
elements 562, 564, 566, and 568. The ten user interface elements 562 represent ten
department domains 128 (c.g., Huome & Garden, Toys, Apparel, etc.) that may
appear on the user intertace 360 from top to bottom according to descending and
respectively associated total coverage information 335. The ten department dowmains
128 equal the predetermined threshold of maximum user interface elements that
may be detined tor a cross-domam user interface. Other embodiments may inciude
other predetermined thresholds. The user interface 560 illustrates that the
predetermined threshold for maximum user interface elements (e.g., ten) was
reached before the predetermuined threshold for cumulative coverage information
The user interface clements 304 represent department domains 128 that were
respec;tivcly associated wath total coverage information 335 entnes that were lower
than the total coveruge infonmation 335 entries respectively associated with the user
interface elements 562, The ubove remarks may also apply to the cross aisfe user
interface and the cross product user interface. The user interface elements 562 and
564 representing the aisle domains 130 on the cross aisle user interface 560 and the
user interface elements 362 and 564 representing the product demains 132 on the
cross aisle user intertace 361,

Figure 27 is a diagram illustrating a cross department user interface 370,
according to an vmbodiment. The user interface 570 is shown to include user
interface elements 572, 374 376, 37K, 580 and 582. The three user interface
elements 572 respectivels representing the Home & Garden, Toys, Apparel
department domains 128, [ he three user interface elements 572 appear on the user
interface 570 from top to bottwm according to a descending sort of respectively
associated total coverage information 335. The cross-department user interface 570
illustrates that the predetermined threshold for maximum cumulative coverage was
reached before the predetermined threshold for maximum user interface elements.
For example. the departmient domains 128 “Home & Garden”, “Toys’ and

“Apparel” may be respectively associated the total coverage information 335 of
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30%, 30%, 28%. The above remarks may also apply to the cross aislé user interface
and the cross product user interface. The user interface elements 572 and 574
representing the aisle domains 130 on the cross aisle user interface 570 and the user
interface elements 362 and 564 representing the product domains 132 on the cross
aisle user interface 370,

The cleven user interface elements 574 represent the “Video Games”,
“Tickets”. “Health & Bemwry”, “Sporting Goods”, “Music & Musical Instruments”;
“Coins™, "Movies'. "Coticotibles”, “Jewelry & Watches”, “Books”, and “Crafts”
department domains [2X | he user interface elements 564 may be associated to total
coverage information 335 3%, 1%, etc.. The user interface element 580
represents a query dialog box that includes a query “green” that may have been
entered by a user therehy requesting the information storage and retrieval platform
I2 to search tor data wems 65 that coﬁtain the keyword “green.” The user interface
element 582 represents a curegory selector 582 which is set to search “All
Categories” for daia items 5. The user interface element 576 represents a domain
name (e.g., “Home & Gurden”, “Toys”, etc.) and the user interface element 578
represents the number dara items 65 found by the information storage and retrieval -
platform 12 based on the guery “green” in “All categories.”

The above reinarks may also apply to the cross aisle user interface and the
cross product user inicrizce. The user interface elements 572 and 574 representing
the aisle domains | X0 un the cross aisle user interface 560 and the user interface
elements 572 and & 74 cupresenting the product domains 132 on the cross product
user interface.

Figure 28 1s a diavram illustrating a department user interface 590,
according to an embudiment. The department user interface 590 may be generated
based on the peak distnibution 2 and includes a user interface clement 592
representing the “Home & (rarden” department domain 128. The user interface 590
further includes user intertace elements 594 representing aisle domains 130 that
may be organized under the “Home & Garden” department domain 128. The above

remarks may also appiv to the aisle user interface, the user interface element 592
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representing the aisle domain 130 and the user interface elements 594 representing
the product domains 132.

Figure 29 is a diagram vlustrating a product user interface 595, accarding to
an embodiment. The product user intertace 395 is shown to include user interface
elements 596, 597, 598, 599, 601 and 6013, The user interface element 596
represents a domain path that includes the “Apparel & Accessories” department
domain 178, the “Women's Cluthing ™ msle domain 168, the “Shoes” product
domain 166 and the number ot data tiems 65 found based on the query “Women'’s
Shoes.” The user interface element 397 reprusents the aspect 206 “color.” T'he user
interface elements 598 represent the values 208 “Black”, “Red”, and “Ruby’ that
may be associated with the aspect 206 U olor.” The user interface elements 599
represent counts of data items 65 that mu be associated with the corresponding
color. The user interface element (il is a picture or graphic for a data item 65 that
was found with the query. The user interfuce element 603 includes information that
may be stored in the data itern 65 that was found with the query. The above remarks
may also apply to the aisle uscr interizoe and the product user interface.

Figure 30 shows a diagrammaric representation of machine in the example
form of a computer system 600 within which a set of instructions, for causing the
machine to perform any onc ur more o! the nur[hodoldgies discussed herein, may be
executed. In alternative embuodiments. the machine operates as a standalone device
or may be connected (c¢.g., nctworkad) to other machines. In a networked
deployment, the machine may cperate in the capacity of a server or a client machine
in server-client network envirunmeont or as a peer machine in a peer-to-peer (or
distributed) network environment. [‘he machine may be a server computer, a client
computer, a personal computer (P('). o tblet PC, a set-top box (STB), a Personal
Digital Assistant (PDA). a cellular teienhone, a web appliance, a network router,
switch or bridge, or any machince capable of exccuting a set of instructions
(sequential or otherwise) that specity actisns W be taken by that machine. Further,
while only a single machinc is illustrated, the wrm “machine” shall also be taken to

include any collection of machines that individually or jointly execute a set (or
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multiple sets) of instructions to'perform any one or more of the methodologies
discussed herein.

The example computer systém“6‘00 includes a processor 602 (e.g., a central
processing unit (CPU} a graphics proéessing unit (GPU) or both), a main memory
604 and a static memaory 600, which communicate with each other via a bus 608.
The computer system 600 m.af,' further include a video display unit 310 (e.g., a
liquid crystal display (1.C:D)) or a cathode ray tube (CRT)). The computer system
600 also includes an alphanumeric input device 612 (e.g., a keyboard), a cursor
control device 614 (¢.g., a muuse), a disk drive unit 616, a signal generation device
618 (e.g.. a speaker) and a network interface device 620.

The disk drive unit ¢ L6 includes 2 machine-readable medium 622 on which
is stored one or more sets of instructions (e.g., software 624) embodying any one or
more of the methodologies or functions described herein. The software 624 may
also reside, completely or at lcast partially, within the main memory 604 and/or
within the processor 602 dutisg execution thereof by the computer system 600, the
main memory 604 and the processor 602 also constitu'ting machine-readable media

The software 624 mav further be transmitted or received over a network 626
via the network interfuce device 620.

While the machine-readable medium 622 is shown in an example
embodiment to be a single mudium, the term "machine-readable medium” should be
taken to include a single medium or multiple media (e.g., a centralized or distributed
database, and/or associated caches and servers) that store the one or more sets of
instructions. The term "machine-readable medium" shall also be taken to include
any medium that is capable of storiﬁg, encoding or carrying a set of instructions tor
execution by the machinc and that cause the machine to perform any one or more of
the methodologies ot the prescnt disclosure. The term "machine-readable medium”
shall accordingly be taken 1o include, but not be limited to, solid-state memorics,
optical and magnetic media, and carrier wave signals.

Thus, a method and sy stem to communicate information has been described.
Although the present disclosure has been deseribed with reference to specific

example embodiments, it will be evident that various modifications and changes
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may be made to these embodiments without departing from the broader spirit and
scope of the disclosure. Accordingly, the specification and drawings are to be

regarded in an illustrative rather than a restrictive sense.
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CLAIMS
We claim:
L. A system including:

a communication module to receive a first query that contains a first
constraint;

a search index engine to retrieve a first plurality of data items from a
dutabuse based on the first query and to generate a first distribution based on the
st plurality of data items, the ticst distribution to utilize a first plurality of domains
that are used to identify data items;

a demand data engine to gencrate a second distribution based on a plurality
of requests to view a second plurality of data items;

a coverage module to generate a third distribution based on the first
distnibution and the second distributiori; and

a domain sort module to gencrate distribution data to be included within an
interface, the interface to include at least one interface element that is positioned on
the interface based on the third distribution, the at least one interface element to

respectively represent at least one domain.

2. The system of claim 1, wherein the interface includes a user interface and
wherein the at least one interface element includes at least one user interface

¢lement.

2. The system of claim 2, wherein the third distribution includes a plurality of

total coverage information respectively associated with the first plurality of domains.
4. The system of claim 3, wherein the first distribution includes a plurality of

supply information and the second distribution includes a plurality of demand

information.
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5. The system of claim 3, wherein the domain sort module positions the at least
one uscr interface clement on the user interface basced on'a descending order of the

total coverage information.

6. The system of claim 3, wherein the domain surt module adds the plurality of

total coverage information to generate a cumulative coverage.

7. The system of claim 6, wherein the domain ~urt module determines whether

the cumulative coverage exceeds a predetermined threshold.

8. The system of claim 2, wherein the domain sort module counts the at least
one user Lnterface element and determines whethor o psedetermined threshold is

exceeded.

9. The system of claim 2, wherein the demand Jat: module identifies a second
query that contains a second constraint that correxpond- to the first constraint

contained by the first query.

10. The system of claim 2, wherein the demund it ‘module respectively
associates the plurality of requests to view data iterns w ith the first plurality of

domains.

L1 A mecthod including:

receiving a first query that contains a first constraint;

retrieving a first plurality of data items from a Jdatabase based on the first
query;

generating a first distribution based on the first plurality of data items, the
first distribution utilizing a first plurality of domains that are used to identify data
1terns;

generating a second distribution based on a plurality of requests to view a

second plurality of data items;
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generating a third distribution based on the first distribution and the second
distribution; and

generating distribution data to be included within an intertace, the interface
to include at least one interface element that is positioncd on the intetface based on
the third distribution, the at least one interface element to respectively represent at

least one domain.

12. The method of claim 11, wherein the interface meludss a user interface and
wherein the at {east one interface element includes at least one veer interface

element.

13, The method of claim 12, wherein the third distribution wachales o plurality of

total coverage information respectively associated with the first plurality of domains.

14. The method of claim 13, wherein the first distribution includes a plurality of
supply information and the second distribution includes a pluralicy of demand

information.

15. The method of claim 13, wherein the at least one uscr interiace clement is
positioned on the user interface based on a descending order v the wtat coverage

information.

16. The method of claim 13, wherein the generatnyg the disiribuiion Jata
includes adding the plurality of total coverage information to genurate a cumulative

coverage.
17. The method of claim 16, wherein the generating the distiibutivn data

includes determining whether the cumulative coverage exceeds a predetermined

threshold.
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8. The method of claim 12, wherein the generating the distribution data
includes counting the at least one user interface clement and determining whether a

predeterincd theeshold is exceeded.

19. The miethod o claim 12, wherein the generating the second distribution

wn

includes rdenuting a second query that contatns a secon. < onistraint that

correspoads to the ficrst constraint in the frst query.

20. The method wf claim 12, wherein the generating the »cond-distribution
10 includes respeatively associating the plurality of requests -« :ew data jtems with the

first pluraliny of domains.

21. A tungibic machine readable medium storing a set of tnstructions that, when
executed by a rmuachine. cause the machine to perform the micihod of claim 11.

15

&S]
[

Asysten wciuding:

a <o neation module to receive a first query that “ontains a first
constraint;

4 search udes engine to retrieve a first pluralicy ot Jaia items from a

20 dutebuse bused vnothe Fest query and to generale a first disiribution based on the
firse plurality of data items, the first distribution to utilize a srst'plurality of domains
used to wlentety dna vems:

@ durmasid data engine 1o generate a second distribution based on a plurality

of requests to vicw a sceond plurality of data items; and

[\
w

a curverage moedule to generate a third distribution based on the first
distribution and the second distribution and to generate intertace information, to be

communicatad too user, based on the third distribution.

23. The system ot claim 22, wherein the demand data envine identifies a second

30 query that contns a second constraint that cotvesponds 1o rie: first constraint.
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24. The system of claim 23, wherein the demand data engine respectively
associates the plurality of requests to view data items to the first plurality ot

domains.

25. The system of cluim 24, wherein the demand data engine generiies deman-d
information that corresponds to a domain that is included in the ficst pluralinn of

domains, the domain uttlized to view a data item.

26. The system of'claim 22, wherein the communication module doresmies

whether the third distribution matches a predetermined distribution

27. The system of ctaim 26, wherein the predetermined distribution includes any
one from a group of predetermined distributions that include a peuk Jistotbunien that
is associated with a domain that is included in the first plurality ot domacas, 2 Lills
distribution that is associated with a plurality of domains that are inwlad-={ e the
tirst plurality ot domains, and a flat distribution.

28. The system of claim 27, wherein the third distribution incluics the poak
distribution and the interface information is for a product user intetia. = ‘hae 1sindes
a single type of product.

29. The system of claim 27, wherein the coverage module adds. the Zir

distribution to the second distribution and respectively averages the contins

30. The system of claim 23, wherein the first plurality of domatns s associated
to a second plurality of domains, wherein the second plurality of denwsins 15
associated to a third plurality of domains, and wherein the user iniectaoe s
generated based on any one of'a group of plurality of domains that includes the first
plurality of domains, the second plurality of domains and the third pluratity of

domains.
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31. A method including:

receiving a first query that contains at least one constraint;

retrieving a first plurality of data items from a database based on the {irst
query;

generating a first distribution based on the first plurality of data items, the
first distribution utilizing a first plurality of domains used to identify data items:

generating a second distribution based on a plurality of requests to view u
second plurality of data items; -

generating a third distribution based on the first distribution and the sccond
distribution; and

generating interface information, to be communicated to a user, bascd on the

third distribution.

32. The method of claim 31, wherein the generating the second distribution
includes identifying a second query that contains constraints that are to correspond

to those of the first query.

33. The method of claim 32, wherein the generating the seccond distribution
includes respectively associating the plurality of requests to view data items w the

first plurality of domains.
34. The method of claim 33, wherein the generating the second distribution
includes gencrating demand information that corresponds to a domain that is

included in the first plurality of domains, the domain utilized to view a dala item.

35. Thg method of claim 31, further including determining whether the thied

distribution matches a predetermined distribution.

46



WO 2007/095075 PCT/US2007/003445

10

20

36. The method ot claim 35, whercin the predetermined distribution includes

any one from a group ot predetermuined distributions that include a peak distribution
that is associated with a domuin that is included in the first plurality of domains, a
hills distribution that is assnciated with a plurality of domains that are included in

the first plurality of domains, and a tlat distribution.

37. The method of clain: 36, wheretn the third distribution includes the peak
distribution and the intertace intormation 1s for a product user interface that includes

a single type of product.

38. The method of claim 36, wherein the generating the third distribution
includes respectively adding the {irst distribution to the second distribution and

respectively averaging the resulis,

39. The method ot claim 31, whetein the first plurality of domains is associated
to a second plurality of domuains, wherein the second plurality of domains is
associated to a third plurahity of domains, and wherein the user interface is
generated based on any onc vt vroup ot plurality of domains that includes the first
plurality of domains, the seoond piuraiity of domains and the third plurality of

domains.

40. A tangible machine ceadable medium storing a set of instructions that, when

executed by a machine. cause the machine to perform the method of claim 31.
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