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opti-wine.com Keyword search 
Find 

24 /44 
Begin Your Search... / Your Selection contains results 1-10 30 

22-Wine Types is . 2044 terms... 
Page 1 2 3 4 S 6 789 10 s. Next 22-Appellations -2 Z. 34.9 b/g 9102.2 Next 2 N 41 

22-Wineries D-24Chardonnay Monterey County price: S13.00 
Bold, rich and spicy, with layers of score:90-94 A2 

22-Year D-24 cornplex pear, toast, honey and vanta 
- -Special Oesi nations D- flavors that are intense and concentrated, 
22 9 S 24 with a long, full finish. Delicious now. 

22-Flavors d-24 (12000 cases produced) 
22-Price Range 2chardonnay Monterey County price: $15.00 

22-fregions D-24. A bold, ripe and full-bodied white from score: 90-94 Y2 
w California that offers lots of rich pear, 22-Wine Spectator Rating D-24 spice, honey flavors, all presented with a 

22-Body & Characteristics D-24 light shading of hazelnut. This has a sense 
of elegance and grace that goes on 
through the finish. (22000 cases 
produced) 

/ Marinus Carmet Valley price: $30.00 
Young, tight and well focused, with rich, score: 90-94 NA2 

2O complex flavors of spicy currant, ceda, 
leather, anise and berry at the core, it 
unfolds slowly to reveat some exotic spice 
and nineta totes. Given the level of 
intensity, it's best to cellar this one unt 

Sauvignon Blanc Monterey County price: $10.00 
Bright and pure pouring out its generous score: 90-94 42 

1. pear, pleapple and Citrus flavors. An 
incredible Walue in a California white 

O that's fresh and lively through the long 
finish. Oedicious now. (2700 cases 
produced) 

Chardonnay Monterey County price: $17.00 
A big, ripe Chardonnay, with an score: 90-94 A2 
abundance of rich pear, citrus, oak and 
Spice notes. Turns smooth and spicy on 
the finish, where the flavors fan out. 
(14676 cases produced) 

Sauvignon Blanc Monterey County price: S12.00 
Smooth, rich and butte Y, a Spicy wine score: 90-94 N2 
with generous layers of pear, honey and 
exotic tropical futt character sneaking in 
on the silky finish. Ready now. (2100 
cases produced) 

Chardonnay Monterey County price: $18.00 
Distinct for its bright citrus, especially score:90-94 NA2 
lemony, flavors, this well-crafted white 
also offers touches of pear, spice, earth 
and oak, holding its focus while gaining 
nuances of oak and hazelnut. 
Delicious. Drink now through 2001. (3.5500 
Cases produ 

Mertot Monterey price: S9.00 
Ripe plum and black chery here, with score: 80-89 Na2 
touches of chary oak and spice on the 
finish.Drink now. (4500 cases, produced) 

Chardonnay Monterey County La price: $14.00 
Reina Vineyard score:90-94 Na2 
Rich in texture and futt of fruit and butter 
flavors. The oak is evident, but there are F G ample pear, apricot, butterscotch and 
spice for complexity. Well-rounded in the 
mouth and well-balanced with acidity, 
making the favors vivid and the feet 



Patent Application Publication Mar. 9, 2006 Sheet 2 of 15 US 2006/0053104A1 

Opti-Wine.com Keyword Search 

24 44 Find 
Begin Your Search... / Your Selection Contains 3O 

Displaying results 1-10 
22-Wine Types d 21044 items... 

Page: 1 2 3 4 S 6 789 10 -> Next co 
22-Appellations D- 2. -- - as a m r as - - - next N 41 

Wineries D Chardonnay Monterey County price: $13.00 
Bold, rich and spicy, with layers of score: 90-94 42 

Year -> Complex pear, toast honey and vanilla 
S ial Designations D flavors that are intense and concentrated, 
pec 9 with a long, full finish. Delicious now. 

Flavors d (12000 cases produced) 
Price Range D 

22 - Regions < 
Wine Spectator Rating b Austrian Regions 
Body & Characteristics b. 9anadian Regions ilean Regions 

26 

ey County price: $15.00 N. 
bodied white from score:90-94 
lots of rich pear, 
all presented with a 
nut. This has a sense 
e that goes on 
2000 cases Croatia 

ey price: $30.00 
focused with rich, score 90-94 

2O r reelcy currant, cedar, 
leather anise and berry at the core, it 
unfolds slowly to reveal sole exotic spice 
and rhineral notes. Given the eve of 
iratensity, it's best to cellar this one unt 

Sauvignon Blanc Monterey County price: $10.00 
Bright and pure, pouring out its generous score: 90-94 
pear, pineapple and citrus flavors. An 
incredible value in a California white 

1. that's fresh and fively through the long 
finish. delicious now. (2700 cases 

1 O produced) 

Chardonnay Monterey County price: $17.00 
A big, ripe Chardonnay, with an scoe:90-94 
abundance of rich pear citrus, oak and 
spice notes. Turns smooth and spicy on 
the finish, where the flavors fan out. 
(14676 cases produced) 

Sauvignon Blanc Monterey County price: $12.00 
Smooth, rich and buttery, a spicy wine score: 90-94 
with generous layers of pear, honey and 
exotic tropical fruit character sneaking in 
on the sitky finish. Ready now. (2100 
cases produced) 

Chardonnay Monterey County price: $18.00 
Distinct for its bright citrus, especially score: 90-94 
lennony, flavors, this well-crafted white 
also offers touches of pear, spice, earth 
and oak, holding its focus while gaining 
nuances of oak and hazelnut. 
Delicious. Drink now through 2001. (3.5500 
cases produ 

Mertot Monterey price: $9.00 
Ripe plum and black cherry here with score: 80-89 
touches of chartry oak and spice on the 
finish.Drink now. (4500 cases produced) 

Chardonnay Monterey County La price: $14.00 
Reina Vineyard score: 90-94 
Rich in texture and full of fruit and butter 
flavors. The oak is eWident to ut there are 
ample pear, apricot, butterscotch and 

F G 2 spice for complexity. Well-rounded in the 
4. mouth and well-balanced with acidity, 

making the flavors vivid and the feel 
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Keyword Search opti-wine.com 
50 
/ 44 

Current Selection... Your Selection Contains Displaying resufts 1-10 30 
52 B774 Items... splaying r Regions > / 

French Regions Page: 1 2 3 4 567 B910 -> Next 2 N 4 
54 56 A.R. Lenoble Blanc de Blancs price: N/A 

Grand Cru, Champagne score: N/A N. 
Available for Purchase 42 

Narrow My Selection... 

(No Description Available) 

Ayala Brut, Champagne 
(No Oescription Available) 

price: N/A 
score: N/A A2 22- Wine Types D-24 Available for Purchase 

22-App elations D-24 Bottinger Special Cuvée Brut price: N/A 
Wineries b- Champagne score: N/A 

Year D (No Description Available) . Available for Puchase 

Special Designations D A. 
Caes Ete Réserve But price: N/A 25-French Vineyards d Chanpagne, Epernay score: N/A 

Flavors D (No Description Available) Available for Purchase 
Price Range D 

23-French Regions D Domaine J. Laurens Bianc de price: N/A 
4 Blancs Brut, Crémant delimoux, score: N/A Wine Spectator Rating D (No Description Available) Available for Putchase 

Body & Characteristics D 
/ G.H. Mumm Cordon Rouge Brut price: N/A 

Champagne, Reims score: N/A 
20 

FIG. 3 

(No Description Available) 

Gatinois Brut Rese ve 
Champagne, Ay 
(No description Available) 

Gatinois But radition 
Champagne, Ay 
(No Description Available) 

Laurent-Perrier Brut, 1.5 Liter, 
Champagne, France 
(No description Available) 

taurent-Perrier Demi-Sec 
375ml, Champagne, France 
(No Oescription Available) 

Available foot Purchase 

price: N/A 
scorte: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available fot Purchase 

price: N/A 
score: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

Next > 
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Keyword Search 
/ 44 Find 

Yout Selection 
Contains 12 (tems... 

Current Selection... 
Displaying results 1-10 

Favots 7-52 
54 Spice and floral Flavors > Page: 12 Next > N. 4. 

Pepper-52 Baga Bairrada Marques de price: 299 
P Regions > / 52 Maiava Reserva score: 80-89 YA2 

p Distinctive aromas and favors of wild -54 Portugese Regions -betries-back peppet attardanon 
enliven this dry tannic ted, whose 

Removeterms 56 flavors tinger on the finfish.drink now through 1999. 

Dao Meia Ecosta price: $7.00 
Narrow My Selection. highlights of red chemy and score: 80-89 NA2 

27-Wine Types D-N. 24 
22-Appellations > 24 

Wineries D 

raspberty are elegantly displayed, 
with fively ackdity and a touch of biack 
pepper on the finish-drink now. 
(67000 cases produced) 

late Bottled Port price: $18.00 
Year D Earthy and spicy but a bit oxidized, score: 80-89 

with pepper, leather and cedar Special Designations d 26 character. Medium-bodied, sweet and 
23 Price Range D juicy, with a nutty finish. fastes older 

NPortugese Regions 4 Sentagrtugal 
a Other Portugese Region 

-Wine Spectator Rating DV ecos price: $26.00 
27 28 eficious. score: 90-94 Body & Characteristics D and fruity in 

smooth texture 
7 alcohol and young 

sh echoes black 
te. Tenpting to 

2O itness, but proba 

Vintage Port price: N/A 

FG. 4 

A solid Grahan, with lots of fruit and score: 90-94 
spice on the nose. Full-bodied and 
medium sweet, with chewy tannins 
and a pepper and berry aftertaste. 

price: N/A Chardonnay Terras do Sado Cova 
score: 80-89 da Utsa 

Already matute-tasting, despite its 
Youth, with butte and tipe apple 
flavors. Notes of white pepper on the 
finish.Drink now. 

price: $20.00 
score: 80-89 

late Bottled Port 
Medium-bodied and very sweet with 
raisin and splice character and 
chocolate pepper and sweet-and 
sour favors on the finish. acks a bit 
of freshness. Orink now. w 

price: $20.00 
score: 80-89 

late Bottled Port 
Intense aromas of black pepper and 
a?sin, but then a slight letdown. 
Medium-bodied and medium sweet, 
With soft tannins and a light, slightly 
atcoholic finish.D1nk now. (1215 
cases produced) 

pr1ce: $17.00 
score: 80-89 

Late Bottled Port 
Pretty cherry and floaf aromas, with 
a hint of pepper. Of medium body 
and Sweetness, with an earthy, 
slightly nutty finish.drink now. 

price: S250.00 Vintage Port 
score 95 - 100 Another Port shippet once mistook 

this extraordinary wine for one 1S 
years older (2215 cases produced) 
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opti-wine.com so Keyword Search 

/ 44 D - 
Current Selection... Your Setection 3O 

52 Contains 5438 Displaying results i-10 
Flavors > / terms 

54 Wood and Nut Flavors Page: 1 2 3 4 56789 .02.2 Next > - 41 

56 Chardonnay Monterey County price: $13.00 
- -Bold, rich and spicy, withtayers of - score:90-94N42 

complex pear, toast, honey and 
wathita favors that are intense and Narrow My Selection... concentrated, with a long, full finish. 

22-Wine Types N24 row. (12000 cases' produc 

22-Appellations N24 Chard Mont County ice: s 15.00 a ardonnay Monterey Coun price: 
Wineries d A bold, ripe and full-bodied white from score: 90-94 Na2 Year. D California that offers lots of rich pea, 

spice honey favors, at presented 
Special Designations D with a light shading of hazelnut. This 

Wood and Nut Favors ( is false 
23 Price Range D cedar 00 cases produced) 

Regions D s Carmel Valley price: $30.00 
Wine Spectator Rating deaty g, tight and wet focused with score: 90-94 

complex flavors of spicy curtant, 
Body & Characteristics D leather anise and berry at the 

261 it unfolds slowly to reveat some 
281 spice and mineral notes. Given 

/ 1. eved of intensity, it's best to cellar 
28 this one unt 

2O Chadonnay Monterey County price: $18.00 
Distinct for its bright citrus, especially Score: 90-94 
lemony flavors, this well-ca?ted 
white also offers touches of pear, 
spice, earth and oak, holding its focus 
white gaining nuances of oak and 
hazelnut. Delicious. Drink now through 
2001. (35500 cases produ 

Chardonnay Santa Cruz Mountains price: $23.00 
Special Reserve Vineyards Spring score: 90-9 
Ridge Vineyard 
Snooth, rich and creaty, with an 
alluring substantial core of pear, 
spice, honey and Vanilla. Altogether 
impessive for its complexity and 
finesse. (400 cases produced) 

Chardonnay Santa Cruz Mountains price: $20.00 
Displays wonderful aro?tnas and rich, score 90-94 
complex flavors, serving up a 
mouthfut of creamy pear, smoke, fig 
and meton, adding a dash of hazelnut 
and spice. Finishes with a long. zesty 
aftertaste. (600 cases produced) 

Chardonnay Santa Cruz Mountains price: $24.00 
Dirk Vineyard Special Reserve score: 90-94 
Vineyards 
Smooth and polished, with a creamy 
core of ipe pea, apple, Spice and 
hazelnut favors that stay lively 
through the finish where the hazelnut 
and anise become more pronounced. 
(300 cases produced) 

Chardonnay Santa Cruz Mountains price: $24.00 
Bald Mountain Vineyard Special score: 90-94 

F G 5 Reserve Vineyards 
Smooth, ?tipe, rich and crea?iny, with 
clearly focused, pear, anise, butter 
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opti-wine.com 50 

Current selection... 
Flavors ) / 52 
Spice and Flora favors > 

54 Pepper-N 52 
Regions > / 52 
Portugese Regions > / 52 

54 central Portugal 
56 

Remove Terns 

Narrow My Selection... 
22-1Appellations N24 
22- Wineries D-N. 24 

Year D 
Special Designations D 

Price Range D 

US 2006/0053104A1 

(Keyword Search 

Your Selection 
Contains 3 Items... 
Page: 1 

Displaying results i-3 

N 4 
Baga Bairrada Marques de Mariatva price: $12-gg 
Reserva score: 80-89 A2 

distinctive ato as and favors of wild 
berties, black pepper and cardamom 
enliven this dry, tannic ted, whose 
flavors linger on the finish. Drink now 
through 1999. 

Dao Meia Encosta price: S2.00 
Highlights of red cherry and raspberry score: 80-89 
are elegantly displayed, with lively 
acidity and a touch of black pepper on 
the finish. Orink now. (67000 cases 
produced) 

Dao Reserva price: $12.00 
score: 80-89 A juicy red on the light side, with 

plenty of appealing berry and currant 
flavors. Finishes with some pepper and 
leather notes. Drink now. 

A. Other Characteristics That These items have 
Connor 

Wine Types: Appellational Wines 

FIG. 6 
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Opti-wine.com Keyword Search 

44 Jr. / 
30 Your Selection 

Contains 2337 Displaying results 1-10 22-Wine Types ... items. 28 
Begin Your Search... 24 

flat g 
221Appel ons Alexander Valley N. 29 41 

Wineries d Alicante - 
ce: $3.00 N 

Year PAlsace Grand Cru - 28 core: N/A 42 
Special Designations D Amarone della Valpolicella-28 

Anderson Valley - 28 : $15.00 Flavors DAToyo grande Valley-28 et S 5 N 
- Amoyo Seco - 28 re: 90- 42 Price Range (Wine) DAzig- 28 

Regions d Cabernet Sauvignon Napa price: $105.00 
26 Valley score: 90-94 Wine Spectator Range d Awkward in aroma when 

Body & Characteristics d first poured, but it has 
plenty of vigor in the firm 

/ tannins and deep flavors of 
chery, tomato and spice. 
By the end of the tasting, it 20 
had blossomed into a well 
aged, harmonious wine. 
Drink now.--Chappet?et 
Cabernet vertical. 

1. Ziffande Paso Robles Dusi price: $9.00 
1O Ranch score: N/A 

(No Description Available) 

Cabernet Sauvignon Napa price: $95.00 
Valley score: 90-94 42 
An outstanding Wine from 
a great vintage for 
Catifornia Cabernet. A big 
bouquet of meaty, herbal, 
toasty aromas gives way to 
lively fruit flavors and a 
firin, fresh texture. Orink 
now through 1996.-- 
Chappellet Cabernet 
verticat. 

Petite Sirah Napa Valley price: N/A 
(No Description Available) score: 90-94 

Cabernet Sauvignon Napa price: N/A 
Valley Red Rock Terrace score: 90-94 
Very complex, with a broad 
range of earthy Currant, 
plun, berry, sage and 
spice flavos. long, 
intricate, ingering 
aftertaste.--Diamond Creek 
vetical 

Cabernet Sauvignon Napa. price: N/A 
Valley Volcanic Hilt score: 80-89 
Austere, with a thin band 
of mature Cabernet 
flavors. Less complex, 
favorfu and interesting 

FIG 7 than the 1972.--Diamond 
Creek vertica. 
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opti-wine.com Keyword Search 
Find -50 

1 44 
Current Selection. Your Selection 3O 

54 52 Contains 4 Displaying results 1-4 
Wine spectato?F6e s Items... 
95-100 Page: 1 N 41 

56 
Cabernet Sauvignon price: $74.00 
Napa Valley score: 5 N42 
(No Description OO 
Availabte) 

Narrow Your Selection... Cabernet Sauvignon price: N/A 42 
22- r scote: 95 

appellations ( Napa Valley stid O 
NWineries b 

Year > . luvignon price: S3.00 
- score: 95 United States Vineyards D ption 1OO 

60 California Regions 
Other Common Feature. uvignon price: $18.00 
Wine Types; Alexander valley Robert score 26. 
Cabernet Sauvignon 26 Young Vineyards 
Regions: (No Description 

Available) California Regions 

16 F.G. 8 
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Opti-wine.com 

Begin Your Search... 
24 22-Wine Tys) 

22-Appeltations 
Wineries 

Year 
Special Designations 

Flavors 

Price Range 
Regions 

Wine Spectator Rating 
Body & Characteristics 

/ 

FIG. 9 

41 
44N ? 

Your Selection 
Contains 21064 Displaying results 1-1o 
Iterns... 

24chardonnay Monterey County price: N/A 
D Bold, ich and spicy, with score: N/A 

layers of complex peat, toast 
honey and vanilla flavors that 
ate intense and concentrated, 
with a long, full finish. 
Delicious row. (2000 cases 
produced) 

price: N/A Chardonnay Monterey County 
score: N/A A bold, ripe and full-bodied 

white from California that 
offers lots of rich pear. spice, 
honey flavors, at presented 
with a light shading of 
hazelnut. This has a sense of 
elegance and grace that goes 
on through the finish. (22000 
cases produced) 

price: N/A 
score: N/A 

Marinus Carmel Valley 
Young, tight and well focused, 
with rich connplex flavors of 
spicy Currant cedar, leather 
anise and berry at the core, it 
unfolds slowly to reveal some 
exotic spice and mineral 
notes. Given the level of. 
intensity, it's best to cear this 
one unt 

price: N/A Sauvignon Blanc Monterey 
score: N/A County 

Bright and pure, pouring out 
its generous pear, pineapple 
and citrus flavors. An 
incredible value in a California 
white that's fresh and lively 
through the long finish. 
Delicious now. (2700 cases 
produced) 

N/A 
NfA 

price: 
score 

Chardonnay Monterey County 
A big ripe Chardonnay, with 
an abundance of rich pear, 
citrus, oak and spice notes. 
Turns smooth and spicy on the 
finish where the flavors far 
out. (14676 cases produced) 

N/A 
N/A 

price: 
Score: 

Sauvignon Blanc Monterey 
County 
Smooth, rich and buttery, a 
spicy wine with generous 
layers of pear, honey and 
exotic tropical fruit character 
sneaking in on the sitky finish. 
Ready now. (2100 cases 
produced) 

US 2006/0053104A1 

Keyword Search 
red. Find 

We found 6 terms that might - 30 
match what you're looking for. 
Please select a specific term to 
search with... 

34 ine Types 
36 Red Wines 

Red Wines, Other 
Bordeaux (Red) 
inefies 34 
Green 8 Red 
Red 

Vineyards 
Red Rock Terrace 36 

Close Resutts 32 

42 

42 
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opti-wine.com Keyword Search 
Find 

Return to Browsing 3O 

Chardonnay Monterey County 7O 
M 

A bold, ripe and full-bodied white from 
California that offers lots of rich pea, 
spice, honey flavors, all presented with a 
light shading of hazelnut. This has a sense 
of elegance and grace that goes on through 
the finish. (22000 cases produced) 

WN 2 Yards 

Happy Holidays 
Your CfEly Name 

1995 72 
CHARDONNAY 
vintage fro a California 

ALC, 13% BYWOL 

wine Types Chardonnay - 74 
wineries D Bernardus -74 

Year O 1994 
flavors O Hazelnut, Spice 

Price Range $10-$15 
Regions US Regions 

wine spectator Rating 90-94 

The characteristics above 
have been used to 
describe this bottle of 

/ wine. Select any 
1 O combination of different 

characteristics to see 
similar bottles of wine... 

FIG. O 
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HIERARCHICAL DATA-DRIVEN NAVIGATION 
SYSTEMAND METHOD FOR INFORMATION 

RETRIEVAL 

1. CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a division of co-pending U.S. 
patent application Ser. No. 09/573,305 filed May 18, 2000, 
and entitled Hierarchical Data-Driven Navigation System 
And Method For Information Retrieval. 

2. FIELD OF THE INVENTION 

0002 The present invention generally relates to informa 
tion navigation Systems and Search engines. 

3. BACKGROUND OF THE INVENTION 

0003) Information retrieval from a database of informa 
tion is an increasingly challenging problem, particularly on 
the World Wide Web (WWW), as increased computing 
power and networking infrastructure allow the aggregation 
of large amounts of information and widespread access to 
that information. A goal of the information retrieval proceSS 
is to allow the identification of materials of interest to users. 

0004. As the number of materials that users may search 
increases, identifying materials relevant to the Search 
becomes increasingly important, but also increasingly dif 
ficult. Challenges posed by the information retrieval process 
include providing an intuitive, flexible user interface and 
completely and accurately identifying materials relevant to 
the user's needs within a reasonable amount of time. The 
information retrieval process comprehends two interrelated 
technical aspects, namely, information organization and 
CCCSS. 

0005 Current information navigation systems usually 
follow one of three paradigms. One type of information 
navigation System employs a database query System. In a 
typical database query System, a user formulates a structured 
query by Specifying values for fixed data fields, and the 
System enumerates the documents whose data fields contain 
those values. PriceSCAN.com uses Such an interface, for 
example. Generally, a database query System presents users 
with a form-based interface, converts the form input into a 
query in a formal database language, Such as SQL, and then 
executes the query on a relational database management 
System. Disadvantages of typical query-based Systems 
include that they allow users to make queries that return no 
documents and that they offer query modification options 
that lead only to further restriction of the result set (the 
documents that correspond to the user's Search Specifica 
tions), rather than to expansion or extension of the result Set. 
0006 A second type of information navigation system is 
a free-textSearch engine. In a typical free-textSearch engine, 
the user enters an arbitrary text String, often in the form of 
a Boolean expression, and the System responds by enumer 
ating the documents that contain matching text. Google 
.com, for example, includes a free-text Search engine. Gen 
erally a free-text Search engine presents users with a Search 
form, often a Single line, and processes queries using a 
precomputed index. Generally this indeX associates each 
document with a large portion of the words contained in that 
document, without Substantive consideration of the docu 
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ment's content. Accordingly, the result Set is often a volu 
minous, disorganized list that mixes relevant and irrelevant 
documents. Although variations have been developed that 
attempt to determine the objective of the user's query and to 
provide relevance rankings to the result Set or to otherwise 
narrow or organize the result Set, these Systems are limited 
and unreliable in achieving these objectives. 
0007. A third type of information navigation system is a 
tree-based directory. In a tree-based directory, the user 
generally starts at the root node of the tree and Specifies a 
query by Successively Selecting refining branches that lead 
to other nodes in the tree. Shopping.yahoo.com uses a 
tree-based directory, for example. In a typical implementa 
tion, the hard-coded tree is Stored in a data Structure, and the 
Same or another data structure maps documents to the node 
or nodes of the tree where they are located. A particular 
document is typically accessible from only one or, at most, 
a few, paths through the tree. The collection of navigation 
States is relatively Static-While documents are commonly 
added to nodes in the directory, the Structure of the directory 
typically remains the same. In a pure tree-based directory, 
the directory nodes are arranged Such that there is a Single 
root node from which all users Start, and every other 
directory node can only be reached via a unique Sequence of 
branches that the user selects from the root node. Such a 
directory imposes the limitation that the branches of the tree 
must be navigationally disjoint-even though the way that 
documents are assigned to the disjoint branches may not be 
intuitive to users. It is possible to address this rigidity by 
adding additional links to convert the tree to a directed 
acyclic graph. Updating the directory Structure remains a 
difficult task, and leaf nodes are especially prone to end up 
with large numbers of corresponding documents. 
0008. In all of these types of navigation systems, it may 
be difficult for a user to revise a query effectively after 
Viewing its result Set. In a database query System, users can 
add or remove terms from the query, but it is generally 
difficult for users to avoid underspecified queries (i.e. too 
many results) or overspecified queries (i.e. no results). The 
Same problem arises in free-text Search engines. In tree 
based directories, the only means for users to revise a query 
is either to narrow it by Selecting a branch or to generalize 
it by backing up to a previous branch. 

0009 Various other systems for information retrieval are 
also available. For example. U.S. Pat. Nos. 5,715,444 and 
5,983,219 to Danish et al., both entitled “Method and 
System for Executing a Guided Parametric Search,” disclose 
an interface for identifying a single item from a family of 
items. The interface provides users with a set of lists of 
features present in the family of items and identifies items 
that Satisfy Selected features. 

4. SUMMARY OF THE INVENTION 

0010. The present invention, a hierarchical, data-driven 
information navigation System and method, enables the 
navigation of a collection of documents or other materials 
using certain common attributes associated with those mate 
rials. The navigation System interface allows the user to 
Select values for the attributes associated with the materials 
in the current navigation State and returns the materials that 
correspond to the user's Selections. The present invention 
enables this navigation mode by associating terms (attribute 
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value pairs) with the documents, defining a set of hierarchi 
cal refinement relationships (i.e., a partial order) among the 
terms, and providing a guided navigation mechanism based 
on the association of terms with documents and the rela 
tionships among the terms. 
0.011 The present invention includes several components 
and features relating to a hierarchical data-driven navigation 
System. Among these are a user interface, a knowledge base, 
a process for generating and maintaining the knowledge 
base, a navigable data structure and method for generating 
the data structure, WWW-based applications of the system, 
and methods of implementing the System. Although the 
invention is described herein primarily with reference to a 
WWW-based system for navigating a product database, it 
should be understood that a similar navigation System could 
be employed in any database context where materials may 
be associated with terms and users can identify materials of 
interest by way of those terms. 
0012. The present invention uses a knowledge base of 
information regarding the collection of materials to formu 
late and to adapt the interface to guide the user through the 
collection of navigation States by providing relevant navi 
gation options. The knowledge base includes an enumera 
tion of attributes relevant to the materials, a range of values 
for each attribute, and a representation of the partial order 
that relates terms (the attribute-value pairs). Attribute-value 
pairs for materials relating to entertainment, for example, 
may be Products: Movies and Director: Spike Lee. 
(Attribute-value pairs are represented throughout this speci 
fication in this Attribute: Value format, navigation States are 
represented as bracketed sets of attribute-value pairs.) The 
knowledge base also includes a classification mapping that 
asSociates each item in the collection of materials with a Set 
of terms that characterize that item. 

0013 The knowledge base is typically organized by 
domains, which are Sets of materials that conform to natural 
groupings. Preferably, a domain is chosen Such that a 
manageable number of attributes suffice to effectively dis 
tinguish and to navigate among the materials in that domain. 
The knowledge base preferably includes a characterization 
of each domain, which might include rules or default expec 
tations concerning the classification of documents in that 
domain. A particular item may be in more than one domain. 
0.014. The present invention includes a user interface for 
navigation. The user interface preferably presents the user's 
navigation State as a Set of terms organized by attribute. For 
a given Set of terms, the user interface presents materials that 
are associated with those terms and presents relevant navi 
gation options for narrowing or for generalizing the navi 
gation State. In one aspect of the present invention, users 
navigate through the collection of materials by Selecting and 
deSelecting terms. 

0.015. In one aspect of the present invention, the user 
interface responds immediately to the Selection or the dese 
lection of terms, rather than waiting for the user to construct 
and to Submit a comprehensive query composed of multiple 
terms. Once a query has been executed, the user may narrow 
the navigation State by Selecting additional terms, or by 
refining existing terms. Alternatively, the user may broaden 
the navigation State by deselecting terms that have already 
been Selected or by generalizing the terms. In preferred 
embodiments, the user may broaden the navigation State by 
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deselecting terms in an order different from that in which 
they were Selected. For example, a user could start at 
{Products: Movies, narrow by selecting an additional term 
to Products: Movies; Genre: Drama, narrow again to 
{Products: Movies; Genre: Drama; Director: Spike Lee, 
and then broaden by deselecting a term to Products: Mov 
ies; Director: Spike Lee. 
0016. In another aspect of the present invention, the user 
interface allows users to use free-text Search to find terms of 
interest. In another aspect of the present invention, the user 
interface also allows users to use free-text Search on descrip 
tive information associated with the materials. 

0017. In another aspect of the present invention, the user 
interface presents users with context-dependent navigation 
options for narrowing the navigation State. The user inter 
face does not present the user with terms whose Selection 
would correspond to no documents in the resulting naviga 
tion State. The user interface presents the user only with 
terms that are associated with at least one item in the present 
navigation State. Also, the user interface presents new navi 
gation options as they become relevant. The knowledge base 
may contain rules that determine when particular attributes 
or terms are made available to users for navigation. 

0018. In another aspect of the invention-for example, 
when the materials correspond to products available for 
purchase from various Sources-the knowledge base 
includes a catalog of canonical representations that have 
been aggregated from the materials. 

0019. In another aspect of the invention, the knowledge 
base may include definitions of Stores, Sets of materials that 
are grouped to be searchable at one time. A Store may 
include documents from one or more domains. An item may 
be assigned to more than one Store. The knowledge base may 
also include rules to customize navigation for particular 
StOreS. 

0020. In another aspect of the invention, the knowledge 
base is developed through a multi-stage, iterative process. 
Workflow management allocates resources to maximize the 
efficiency of generating and of maintaining the knowledge 
base. 

0021. The knowledge base is used to generate data struc 
tures that Support navigation through a collection of mate 
rials. In one aspect of the invention, the navigation System 
consists of a hierarchy (i.e., a partial order) of navigation 
States that map Sets of terms to the Sets of materials with 
which those terms are associated. In another aspect of the 
invention, the navigation States are related by transitions 
corresponding to terms used to narrow from one navigation 
State to another. The navigation States may be fully or 
partially precomputed, or may be entirely computed at 
run-time. 

5. BRIEF DESCRIPTION OF THE DRAWINGS 

0022. The invention, including these and other features 
thereof, may be more fully understood from the following 
description and accompanying drawings, in which: 

0023 FIG. 1 is a view of a user interface to a navigation 
System in accordance with an embodiment of the present 
invention. 
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0024 FIG. 2 is a view of the user interface of FIG. 1, 
showing a drop-down pick list of navigable terms. 

0025 FIG. 3 is a view of the user interface of FIG. 1, 
showing a navigation State. 

0026 FIG. 4 is a view of the user interface of FIG. 1, 
showing a navigation State. 

0027 FIG. 5 is a view of the user interface of FIG. 1, 
showing a navigation State. 

0028 FIG. 6 is a view of the user interface of FIG. 1, 
showing a navigation State. 

0029 FIG. 7 is a view of the user interface of FIG. 1, 
showing a navigation State. 

0030 FIG. 8 is a view of the user interface of FIG. 1, 
showing a navigation State. 

0031 FIG. 9 is a view of the user interface of FIG. 1, 
showing the result of a free-text Search for terms. 
0032 FIG. 10 is a view of the user interface of FIG. 1, 
showing information about a particular document. 
0.033 FIGS. 11 A-C are representative examples of how 
the range of values for an attribute could be partially ordered 
in accordance with an embodiment of the present invention. 
0034 FIG. 12 is a block diagram of a process for 
collecting and classifying documents in accordance with an 
embodiment of the present invention. 
0035 FIG. 13 is a table illustrating how a set of docu 
ments may be classified in accordance with an embodiment 
of the present invention. 
0.036 FIG. 14 is a representative partial order of navi 
gation States in accordance with an embodiment of the 
present invention. 
0037 FIG. 15 is a block diagram of a process for 
precomputing a navigation State in accordance with an 
embodiment of the present invention. 

6. DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0038. User Interface 
0039. In accordance with one embodiment of the present 
invention, FIG. 1 shows a user interface 10 to a hierarchical, 
data-driven navigation System. The navigation System oper 
ates on a collection of documents defined in a knowledge 
base. AS is shown, the user is preferably presented with at 
least two alternative methods of using the navigation SyS 
tem: (1) by Selecting terms to navigate through the collection 
of documents, or (2) by entering a desired keyword in a 
Search box. 

0040. The navigation system preferably organizes docu 
ments by domain. In accordance with one embodiment of 
the present invention, the user interface 10 shown in FIGS. 
1-10 is operating on a Set of documents that are part of a 
wine domain. Preferably, a domain defines a portion of the 
collection of documents that reflects a natural grouping. 
Generally, the Set of attributes used to classify documents in 
a domain will be a manageable Subset of the attributes used 
to classify the entire collection of documents. A domain 
definition may be a type of product, e.g., wines or consumer 
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electronics. A domain may be divided into Subdomains to 
further organize the collection of documents. For example, 
there can be a consumer electronics domain that is divided 
into the Subdomains of televisions, Stereo equipment, etc. 
Documents may correspond to goods or Services. 
0041. The user interface may allow users to navigate in 
one domain at a time. Alternatively, the user interface may 
allow the Simultaneous navigation of multiple domains, 
particularly when certain attributes are common to multiple 
domains. 

0042. The user interface allows the user to navigate 
through a collection of navigation States. Each State is 
composed of a set of terms and of the Set of documents 
asSociated with those terms. Users navigate through the 
collection of navigation States by Selecting and deselecting 
terms to obtain the navigation State corresponding to each 
set of selected terms. Preferably, as in FIG. 4, the user 
interface 10 presents a navigation State by displaying both 
the list 50 of terms 52 and a list 41 of Some or all of the 
documents 42 that correspond to that state. Preferably, the 
user interface presents the terms 52 of the navigation State 
organized by attribute. Preferably, the initial navigation State 
is a root State that corresponds to no term Selections and, 
therefore, to all of the documents in the collection. 
0043. As shown in FIG. 2, the user interface 10 allows 
users to narrow the navigation State by choosing a value 28 
for an attribute 22, or by replacing the currently Selected 
value with a more specific one (if appropriate). Preferably, 
the user interface 10 presents users with the options avail 
able to narrow the present navigation State, preferably with 
relevant terms organized by attribute. In Some embodiments 
of the present invention, as shown in FIG.2, users can Select 
values 28 from drop-down lists 26 denoted by indicators 24, 
that are organized by attributes 22 in the current navigation 
State. The user interface may present these navigation 
options in a variety of formats. For example, Values can be 
presented as pictures or as Symbols rather than as text. The 
interface may allow for any method of Selecting terms, e.g., 
mouse clicks, keyboard Strokes, or voice commands. The 
interface may be provided through various media and 
devices, such as television or WWW, and telephonic or 
wireleSS devices. Although discussed herein primarily as a 
Visual interface, the interface may also include an audio 
component or be primarily audio-based. 
0044 Preferably, in the present navigation state, the user 
interface only presents options for narrowing the navigation 
State that lead to a navigation State with at least one 
document. This preferred criteria for providing navigation 
options ensures that there are no “dead ends,” or navigation 
States that correspond to an empty result Set. 
0045 Preferably, the user interface only presents options 
for narrowing the navigation State if they lead to a navigation 
State with Strictly fewer documents than the present one. 
Doing So ensures that the user interface does not present the 
user with choices that are already implied by terms in the 
current navigation State. 
0046 Preferably, the user interface presents a new navi 
gation State as Soon as the user has chosen a term 28 to 
narrow the current navigation State, without any further 
triggering action by the user. Because the System responds 
to each user with immediate feedback, the user need not 
formulate a comprehensive query and then Submit the query. 
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0047. In accordance with one embodiment of the present 
invention, as shown in FIGS. 3 and 4, the user interface 10 
may enable broadening of the current navigation State by 
allowing the user to remove terms 52 from the list 50 of 
terms Selected. For example, the interface 10 may provide a 
list 50 with checkboxes 54 for removing selections and a 
button 56 to trigger the new search. In the illustrated 
embodiment, the user can remove Selected terms 52 in any 
order and can remove more than one Selection 52 at a time. 

0.048 Preferably, the navigation options presented to the 
user are context-dependent. For example, terms that refine 
previously Selected terms may become navigation options in 
the resulting navigation State. For example, referring to FIG. 
5, after the term Flavors: Wood and Nut Flavors 52 is 
selected (the user has selected the value Wood and Nut 
Flavors 23 for the attribute Flavors), Wood and Nut Flavors 
23 then appears in the interface for the new navigation State 
in the list 20 of attributes and allows selection of values 28 
that relate to that specific attribute for further refinement of 
the query. The user interface may also present certain 
attributes that were not presented initially, as they become 
newly relevant. For example, comparing FIG. 3 to FIG. 2, 
the attribute French Vineyards 25 appears in the list 20 of 
attributes only after the user has already Selected the term 
Regions: French Regions in a previous navigation State. 
Attributes may be embedded in this way to as many levels 
as are desired. Presenting attributes as navigation options 
when those attributes become relevant avoids overwhelming 
the user with navigation options before those options are 
meaningful. 

0049 Additionally, for some attributes 22, multiple 
incomparable (non-refining) Selections of values 28 may be 
applicable. For example, for the attribute Flavor, the values 
Fruity and Nutty, neither of which refines the other, may 
both be selected so that the terms Flavors: Fruity and 
Flavors: Nutty narrow the navigation State. Thus, users may 
Sometimes be able to refine a query by Selecting multiple 
values under a Single attribute. 

0050 Preferably, certain attributes will be eliminated as 
navigation options if they are no longer valid or helpful 
choices. For example, if all of the documents in the result Set 
share a common term (in addition to the term(s) selected to 
reach the navigation State), then selection of that term will 
not further refine the result Set; thus, the attribute associated 
with that term is eliminated as a navigation option. For 
example, comparing FIG. 6 with FIG. 4, the attribute Wine 
Types 27 has been eliminated as a navigation option because 
all of the documents 42 in the resultSet share the same term, 
Wine Types: Appellational Wines. In preferred embodi 
ments, an additional feature of the interface 10 is that this 
information is presented to the user as a common charac 
teristic of the documents 42 in the result Set. For example, 
referring to FIG. 6, the interface 10 includes a display 60 
that indicates the common characteristics of the documents 
42 in the result Set. Removing a term as a navigation option 
when all of the documents in the result set share that term 
prevents the user from wasting time by Selecting terms that 
do not refine the result Set. 

0051 Preferably, the user interface also eliminates values 
as navigation options if their Selection would result in no 
documents in the result set. For example, comparing FIG. 8 
to FIG. 7, after the user selects the term Wine Spectator 
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Range: 95-100, the user interface eliminates as navigation 
options all the values 28, 29 in the list 26 of values for the 
attribute Appellations 22 except for the values Alexander 
Valley 29 and Napa Valley 29. Alexander Valley 29 and 
Napa Valley 29 are the only two values in the list 26 of 
values for the attribute Appellations that return at least one 
document in the result set; all other values 28 return the 
empty Set. Removing values as navigation options that 
would result in an empty result Set Saves the user time by 
preventing the user from reaching dead-ends. 

0052 Preferably, the user interface allows users to search 
for desired words using free-text Search. In accordance with 
one embodiment of the present invention, illustrated in FIG. 
9, a search box 30 preferably allows users to perform a 
free-text Search for terms of interest, rather than performing 
a full-text search of the documents themselves. Preferably, 
the user interface responds to Such a Search by presenting a 
list 32 of terms 34 including organized by attribute 36, and 
allowing the user to Select from among them. Preferably, the 
user interface responds to the user's Selection by presenting 
the user with the navigation State corresponding to the 
Selection of that term. The user may then either navigate 
from that State (i.e., by narrowing or broadening it) or 
perform additional free-text Searches for terms. 
0053 Preferably, the user interface 10 presents a full or 
partial list 41 of the documents that correspond to the current 
navigation State. Preferably, if a user is interested in a 
particular document 42, the user may select it and obtain a 
record 70 containing further information about it, including 
the list 72 of terms 74 that are associated with that document, 
as shown in FIG. 10. Preferably, the user interface 10 allows 
the user to select any subset of those terms 74 and thereby 
navigate to the navigation State that corresponds to the 
Selected term Set. 

0054 Preferably, the user interface 10 also offers navi 
gation options that directly link to an associated navigation 
State that is relevant to, but not necessarily a generalization 
or refinement of, the present navigation State. These links 
preferably infer the user's interests from the present navi 
gation State and enable the user to croSS-Over to a related 
topic. For example, if the user is visiting a particular 
navigation State in a food domain, links may direct the user 
to navigation States of wines that would complement those 
foods in the wine domain. 

0055 Although the interface to the navigation system has 
been described herein as a user interface 10, the interface 
could provide other forms of access to the navigation 
System. In alternative embodiments, the interface may be an 
applications program interface to allow access to the navi 
gation System for or through other applications. The inter 
face may also enhance the functionality of an independent 
data-oriented application. The interface may also be used in 
the context of a WWW-based application or an XML-based 
application. The navigation System may also Support mul 
tiple interface modes simultaneously. The navigation System 
may be made available in a variety of ways, for example via 
wireleSS communications or on handheld devices. 

0056 Knowledge Base 
0057 Preferably, the navigation system stores all infor 
mation relevant to navigation in a knowledge base. The 
knowledge base is the repository of information from two 
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processes: taxonomy definition and classification. Tax 
onomy definition is the process of identifying the relevant 
attributes to characterize documents, determining the 
acceptable values for those attributes (Such as a list or range 
of values), and defining a partial order of refinement rela 
tionships among terms (attribute-value pairs). Classification 
is the process of associating terms with documents. The 
knowledge base may also be used to maintain any informa 
tion assets that Support these two processes, Such as 
domains, classification rules and default expectations. Addi 
tionally, the knowledge base may be used to maintain 
Supplementary information and materials that affect users 
navigation experience. 

0.058. The taxonomy definition process identifies a set of 
attributes that appropriately characterize documents. A typi 
cal way to organize the taxonomy definition proceSS is to 
arrange the collections of documents into domains, which 
are Sets of documents that conform to a natural grouping and 
for which a manageable number of attributes suffice to 
effectively distinguish and navigate among the documents in 
that domain. The knowledge base preferably includes a 
characterization of each domain, which might include rules 
or default expectations concerning the classification of docu 
ments in that domain. 

0059. The taxonomy definition process also identifies a 
full Set of values, at varying levels of Specificity when 
appropriate, for each attribute. The values preferably iden 
tify the Specific properties of the documents in the collec 
tion. The values may be enumerated explicitly or defined 
implicitly. For example, for a “color” attribute, a full set of 
valid color values may be specified, but for a “price' or 
“date' attribute, a range within which the values may fall or 
a general data type, without defining a range, may be 
Specified. The process of identifying these values may 
include researching the domain or analyzing the collection 
of documents. 

0060. The taxonomy definition process also defines a 
partial order of refinement relationships among terms 
(attribute-value pairs). For example, the term Origin: France 
could refine the term Origin: Europe. The refinement rela 
tionship is transitive and antisymmetric but not necessarily 
total. Transitivity means that, if term. A refines term B and 
term B refines term C, then term. A refines term C. For 
example, if Origin: Paris refines Origin: France and Origin: 
France refines Origin: Europe, then Origin: Paris refines 
Origin: Europe. Antisymmetry means that, if two terms are 
distinct, then both terms cannot refine each other. For 
example, if Origin: Paris refines Origin: France, then Origin: 
France does not refine Origin: Paris. 
0061 Further, the partial order of refinement relation 
ships among terms is not necessarily a total one. For 
example, there could be two terms, Origin: France and 
Origin: Spain, such that neither term refines the other. Two 
terms with this property are Said to be incomparable. Gen 
erally, a Set of two or more terms is mutually incomparable 
if, for every pair of distinct terms chosen from that Set, the 
two terms are incomparable. Typically, but not necessarily, 
two terms with distinct attributes will be incomparable. 
0062) Given a set of terms, a term is a maximal term in 
that Set if it does not refine any other terms in the Set, and 
it is a minimal term in that Set if no other term in the Set 
refines it. For example, in the set {Origin: France, Origin: 
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Paris, Origin: Spain, Origin: Madrid, Origin: France and 
Origin: Spain are maximal, while Origin: Paris and Origin: 
Madrid are minimal. In the knowledge base, a term is a root 
term if it does not refine any other terms and a term is a leaf 
term if no other term refines it. 

0063 FIGS. 11A, 11B, and 11C illustrate attributes 112 
and values 114, arranged in accordance with the partial order 
relationships, that could be used for classifying wines. The 
attributes 112 are Type/Varietal, Origin, and Vintage. Each 
attribute 112 corresponds to a maximal term for that 
attribute. An attribute 112 can have a flat set of mutually 
incomparable values (e.g., Vintage), a tree of values (e.g., 
Origin), or a general partial order that allows a value to 
refine a set of two or more mutually incomparable values 
(e.g., Type/Varietal). The arrows 113 indicate the refinement 
relationships among values 114. 
0064. Attributes and values may be identified and devel 
oped in Several ways, including manual or automatic pro 
cessing and the analysis of documents. Moreover, this kind 
of analysis may be top-down or bottom-up; that is, Starting 
from root terms and working towards leaf terms, or starting 
from leaf terms and working towards root terms. Retailers, 
or others who have an interest in using the presented 
invention to disseminate information, may also define 
attributes and terms. 

0065. The classification process locates documents in the 
collection of navigation States by associating each document 
with a set of terms. Each document is associated with a set 
of mutually incomparable terms, e.g., Type/Varietal: Chi 
anti, Origin: Italy, Vintage: 1996, as well as any other 
desired descriptive information. If a document is associated 
with a given term, then the document is also associated with 
all of the terms that the given term refines. 
0066. The classification process may proceed according 
to a variety of workflows. Documents may be classified in 
Series or in parallel, and the automatic and manual classifi 
cation StepS may be performed one or more times and in any 
order. To improve accuracy and throughput, human experts 
may be assigned as Specialists to oversee the classification 
task for particular Subsets of the documents, or even par 
ticular attributes for particular Subsets of the documents. In 
addition, the classification and taxonomy processes may be 
interleaved, especially as knowledge gained from one pro 
ceSS allows improvements in the other. 
0067 FIG. 12 illustrates the stages in a possible flow for 
the classification process 250. The data acquisition step 252, 
that is, the collection of documents for the database, may 
occur in Several different ways. For example, a retailer with 
a product catalog over which the navigation System will 
operate might provide a set of documents describing its 
products as a pre-defined Set. Alternatively, documents may 
be collected from one Source, e.g., one Web Site, or from a 
number of Sources, e.g., multiple Web Sites, and then aggre 
gated. If the desired documents are Web pages, the docu 
ments may be collected by appropriately crawling the Web, 
Selecting documents, and discarding documents that do not 
fit in the domain. In the data translation step 254, the 
collected documents are formatted and parsed to facilitate 
further processing. In the automatic classification Step 256, 
the formatted and parsed documents are processed in order 
to automatically associate documents with terms. In the 
manual classification Step 258, human reviewers may verify 
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and amend the automatic classifications, thereby ensuring 
quality control. Preferably, any rules or expectations vio 
lated in either the automatic classification step 256 or the 
manual classification Step 258 would be flagged and pre 
Sented to human reviewers as part of the manual classifica 
tion step 258. If the collection of documents is divided into 
domains, then there will typically be rules that specify a 
certain minimal or preferred set of attributes used to classify 
documents from each domain, as well as other domain 
Specific classification rules. When the classification proceSS 
is complete, each document will have a set of terms asso 
ciated with it, which locate the document in the collection of 
navigation States. 

0068. In FIG. 13, table 180 shows a possible represen 
tation of a collection of classified wine bottles. Preferably, 
each entry is associated with a document number 182, which 
could be a universal identifier, a name 184, and the associ 
ated terms 186. The name is preferably descriptive infor 
mation that could allow the collection to be accessed via a 
free-text Search engine as well as via the term-based navi 
gation System. 

0069. In another aspect of the invention, the knowledge 
base also includes a catalog of canonical representations of 
documents. Each catalog entry represents a conceptually 
distinct item that may be associated with one or more 
documents. The catalog allows aggregation of profile infor 
mation from multiple documents that relate to the item, 
possibly from multiple Sources. For example, if the same 
wine is sold by two vendors, and if one vendor provides 
Vintage and geographic location information and another 
provides taste information, that information from the two 
vendors can be combined in the catalog entry for that type 
of wine. The catalog may also improve the efficiency of the 
classification process by eliminating duplicative profiling. In 
FIG. 12, the catalog creation step 260 associates classified 
documents with catalog entries, creating new catalog entries 
when appropriate. For ease of reference, an item may be 
uniquely identified in the catalog by a universal identifier. 
0070 The knowledge base may also define stores, where 
a store is a Subcollection of documents that are grouped to 
be searchable at one time. For example, a particular online 
wine merchant may not wish to display documents corre 
sponding to products Sold by that merchant's competitors, 
even though the knowledge base may contain Such docu 
ments. In this case, the knowledge base can define a Store of 
documents that does not include wines Sold by the mer 
chant's competitors. In FIG. 12, the store creation step 262 
may define Stores based on attributes, terms, or any other 
properties of documents. A document may be identified with 
more than one Store. The knowledge base may also contain 
attributes or terms that have been customized for particular 
StOreS. 

0071. In FIG. 12, the export process step 264 exports 
information from the knowledge base to another Stage in the 
System that performs further processing necessary to gen 
erate a navigable data Structure. 
0072 Navigation States 
0073. The navigation system represents, explicitly or 
implicitly, a collection of navigation States. These navigation 
States are related by a partial order of refinement that is 
derived from the partial order that relates the terms. 
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0074. A navigation state has two representations. First, a 
navigation State corresponds to a Subset of the collection of 
documents. Second, a navigation State corresponds to a Set 
of mutually incomparable terms. FIG. 14 illustrates some 
navigation States for the documents and terms based on the 
wine example discussed above. For example, one navigation 
state 224 is {Origin: South America} (documents #1, #4, 
#5); a second navigation state 224 is Type/Varietal: White, 
Origin: United States (documents #2, #9). The Subset of 
documents corresponding to each navigation State includes 
the documents that are commonly associated with all of the 
terms in the corresponding Set of mutually incomparable 
terms. At the same time, the Set of mutually incomparable 
terms corresponding to each navigation State includes all of 
the minimal terms from the Set of terms that are common to 
the Subset of documents, i.e., the Set of terms that are 
commonly associated with every document in the Subset. 
Each navigation State is preferably unique and fully Speci 
fied; for a particular set of terms, or for a given set of 
documents, there is no more than one corresponding navi 
gation State. 
0075 One way preferred to define the collection of 
navigation States is to uniquely identify each navigation State 
by a canonical Set of mutually incomparable terms. A 
two-step mapping process that maps an arbitrary term Set to 
a canonical Set of mutually incomparable terms creates 
States that Satisfy this property. In the first Step of the 
process, an arbitrary Set of terms is mapped to the Subset of 
documents that are associated with all of those terms. 
Recalling that if a document is associated with a given term, 
then the document is also associated with all of the terms 
that the given term refines, in the Second Step of the process, 
this Subset of documents is mapped to the Set of minimal 
terms in the Set of terms that are common to all of the 
documents in that document set. The term set derived from 
this Second step is a Set of mutually incomparable terms that 
uniquely identifies the corresponding Subset of documents, 
and, hence, is a canonical representation for a navigation 
State. By way of illustration, referring to the wine example 
in FIG. 14, the term set {Origin: France maps to the Subset 
of documents documents #8, #11}, which in turn maps to 
the canonical term set {Type/Varietal: Red, Origin: France. 
0076. The navigation states 222, 224, 226 are related by 
a partial order of refinement relationships 220 derived from 
the partial order that relates terms. This partial order can be 
expressed in terms of either the Subsets of documents or the 
term Sets that define a navigation State. Expressed in terms 
of Subsets of documents, a navigation State A refines a 
navigation State B if the Set of documents that corresponds 
to State A is a Subset of the Set of documents that corresponds 
to State B. Expressed in terms of term Sets, a navigation State 
A refines a navigation state B if all of the terms in state B 
either are in State A or are refined by terms in State A. 
Referring to FIG. 14, the navigation state 226 corresponding 
to the term set {Type/Varietal: Red, Origin: Chile (docu 
ment #4) refines the navigation state 224 corresponding to 
{Origin: Chile (documents #4, #5). Since the refinement 
relationships among navigation States give rise to a partial 
order, they are transitive and antisymmetric. In the example, 
{Type/Varietal: Red, Origin: Chile (document #4) refines 
{Origin: Chile (documents #4, #5) and {Origin: Chile 
(documents #4, #5) refines {Origin: South America (docu 
ments #1, #4, #5); therefore, Type/Varietal: Red, Origin: 
Chile (document #4) refines {Origin: South America} 
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(documents #1, #4, #5). The root navigation state 222 is 
defined to be the navigation State corresponding to the entire 
collection of documents. The leaf navigation States 226 are 
defined to be those that cannot be further refined, and often 
(though not necessarily) correspond to individual docu 
ments. There can be arbitrarily many intermediate naviga 
tion states 224 between the root 222 and the leaves 226. 
Given a pair of navigation States A and B where B refines A, 
there can be multiple paths of intermediate navigation States 
224 connecting A to B in the partial order. For convenience 
of definition in reference to the implementation described 
herein, a navigation State is considered to refine itself. 

0077. A user browses the collection of documents by 
Visiting a Sequence of one or more navigation States typi 
cally starting at the root navigation State 222. There are three 
basic modes of navigation among these States. The first 
mode is refinement, or moving from the current navigation 
State to a navigation State that refines it. The user can 
perform refinement either by adding a term to the current 
navigation State or by refining a term in the current naviga 
tion State; i.e., replacing a term with a refinement of that 
term. After the user adds or refines a term, the new term Set 
can be mapped to a canonical term Set according to the 
two-step mapping described above. The Second mode is 
generalization, or moving from the current navigation State 
to a more general navigation State that the current State 
refines. The user can perform generalization either by 
removing a term from the current navigation state or by 
generalizing a term in the current navigation State; i.e., 
replacing a current term with a term that the current term 
refines. After the user removes or generalizes a term, the new 
term Set can be mapped to a canonical term Set. The third 
mode is simply creating a query in the form of a desired term 
Set, which again can be mapped to a canonical term Set to 
obtain a navigation State. 

0078. Implementation 

0079 The knowledge base is transferred to a navigable 
data Structure in order to implement the present invention. 
The navigation States may be fully precomputed, computed 
dynamically at run-time, or partially precomputed. A cache 
may be used to avoid redundant computation of navigation 
StateS. 

0080. In preferred embodiments, the collection of navi 
gation States may be represented as a graph-preferably, a 
directed acyclic multigraph with labeled edges. A graph is a 
combinatorial Structure consisting of nodes and edges, 
where each edge links a pair of nodes. The two nodes linked 
by an edge are called its endpoints. With respect to the 
present invention, the nodes correspond to navigation States, 
and the edges represent transitions that refine from one 
navigation State to another. Since refinement is directional, 
each edge is directed from the more general node to the node 
that refines it. Because there is a partial order on the 
navigation States, there can be no directed cycles in the 
graph, i.e., the graph is acyclic. Preferably, the graph is a 
multigraph, Since it allows the possibility of multiple edges 
connecting a given pair of nodes. Each edge is labeled with 
a term. Each edge has the property that Starting with the term 
Set of the more general end point, adding the edge term, and 
using the two-step map to put this term Set into canonical 
form leads to a refinement which results in the navigation 
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State that is the other endpoint. That is, each edge represents 
a refinement transition between nodes based on the addition 
of a Single term. 
0081. The following definitions are useful for under 
Standing the Structure of the graph: descendant, ancestor, 
least common ancestor (LCA), proper ancestor, proper 
descendant, and greatest lower bound (GLB). These defini 
tions apply to the refinement partial order among terms and 
among nodes. If A and B are terms and B refines A, then B 
is said to be a descendant of A and A is said to be an ancestor 
of B. If, furthermore, A and B are distinct terms, then B is 
Said to be a proper descendant of A and A is Said to be a 
proper ancestor of B. The same definitions apply if A and B 
are both nodes. 

0082 If C is an ancestor of A and C is also an ancestor 
of B, then C is said to be a common ancestor of A and B, 
where A, B, and C are either all terms or all nodes. The 
minimal elements of the Set of common ancestors of A and 
Bare called the least common ancestors (LCAS) of A and B. 
If no term has a pair of incomparable ancestors, then the 
LCA of two terms-or of two nodes is unique. For 
example, the LCA of Origin: Argentina and Origin: Chile is 
Origin: South America in the partial order of terms 110 of 
FIG. 11B. In general, however, there may be a set of LCAS 
for a given pair of terms or nodes. 
0083 Computation of the nodes in the graphs is prefer 
ably performed bottom-up. 

0084. The leaf nodes in the graph-that is, the nodes 
corresponding to leaf navigation States—may be computed 
directly from the classified documents. Typically, but not 
necessarily, a leaf node will correspond to a Set containing 
a single document. The remaining, non-leaf nodes are 
obtained by computing the LCA-closure of the leaf nodes 
that is, all of the nodes that are the LCAS of Subsets of the 
leaf nodes. 

0085. The edges of the graph are determined according to 
a refinement function, called the R function for notational 
convenience. The R function takes as arguments two nodes 
A and B, where A is a proper ancestor of B, and returns the 
set of maximal terms such that, if term C is in R (A, B), then 
refining node A with term C results in a node that is a proper 
descendant of A and an ancestor (not necessarily proper) of 
B. For example, in FIG. 14, R (Type/Varietal: Red}, 
{Type/Varietal: Merlot, Origin: Argentina, Vintage: 1998})= 
{Type/Varietal: Merlot, Origin: South America, Vintage: 
1998}. If B is an ancestor of B, then R (A, B) is a subset 
of R (A, B)-assuming that A is a proper ancestor of both 
B and B. For example, R ({Type/Varietal: Red}, {Type/ 
Varietal: Red, Origin: South America})={Origin: South 
America. 
0086. In the graph, the edges between nodes A and B will 
correspond to a Subset of the terms in R (A, B). Also, no two 
edges from a Single ancestor node A use the same term for 
refinement. If node A has a collection of descendant nodes 
{B, B, ... } such that term C is in all of the R (A, B), then 
the only edge from node A with term C goes to LCA (B, B2, 
. . . ), which is guaranteed to be the unique maximal node 
among the B. In FIG. 14, for example, the edge from node 
{Type/Varietal: Red with term Origin: South America goes 
to node Type/Varietal: Red, Origin: South America} rather 
than to that node's proper descendants Type/Varietal: Mer 
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lot, Origin: South America, Vintage: 1998 and Type/ 
Varietal: Red, Origin: Chile. The LCA-closure property of 
the graph ensures the existence of a unique maximal node 
among the B. Thus, each edge maps a node-term pair 
uniquely to a proper descendant of that node. 

0087. The LCA-closure of the graph results in the useful 
property that, for a given term Set S, the Set of nodes whose 
term Sets refine S has a unique maximal node. This node is 
called the greatest lower bound (GLB) of S. 
0088. The graph may be computed explicitly and stored 
in a combinatorial data Structure; it may be represented 
implicitly in a structure that does not necessarily contain 
explicit representations of the nodes and edges, or it may be 
represented using a method that combines these Strategies. 
Because the navigation System will typically operate on a 
large collection of documents, it is preferred that the graph 
be represented by a method that is Scalable. 
0089. The graph could be obtained by computing the 
LCAS of every possible subset of leaf nodes. Such an 
approach, however, grows exponentially in the number of 
leaf nodes, and is inherently not Scalable. An alternative 
Strategy for obtaining the LCA closure is to repeatedly 
consider all pairs of nodes in the graph, check if each pairs 
LCA is in the graph, and add that LCA to the graph as 
needed. This Strategy, though a significant improvement on 
the previous one, is still relatively not Scalable. 

0090. A more efficient way to precompute the nodes is to 
process the document Set Sequentially, compute the node for 
each document, and add that node to the graph along with 
any other nodes necessary to maintain LCA-closure. The 
System Stores the nodes and edges as a directed acyclic 
multigraph. The graph is initialized to contain a single node 
corresponding to the empty term Set, the root node. Refer 
ring to FIG. 15, in process 230 for inserting a new node into 
the graph, in Step 232, for each new document to be inserted 
into the graph that does not correspond to an existing node, 
the System creates a new node. In Step 234, before inserting 
the new node into the graph, the System recursively gener 
ates and inserts any missing LCA nodes between the root 
node (or ancestor node) and the new node. To ensure 
LCA-closure after every node insertion, the System inserts 
the document node last, in steps 236 and 238, after inserting 
all the other nodes that are proper ancestors of it. 
0.091 Inserting a new node requires the addition of the 
appropriate edges from ancestors to the node, in Step 236, 
and to descendants out of the new node, in step 238. The 
edges into the node are preferably determined by identifying 
the ancestors that have refinement terms that lead into the 
new node and do not already have those refinement terms 
used on edges leading to intermediate ancestors of the new 
node. The edges out of the node are preferably determined 
by computing the GLB of the new node and appropriately 
adding edges from the new node to the GLB and to nodes to 
which the GLB has edges. 
0092. The entire graph may be precomputed by following 
the above procedures for each document in the collection. 
Precomputing of the graph may be preferred where the size 
of the graph is manageable, or if users are likely to visit 
every navigation State with equal probability. In practice, 
however, users typically visit Some navigation States more 
frequently than others. Indeed, as the graph gets larger, Some 
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navigation States may never be visited at all. Unfortunately, 
reliable predictions of the frequency with which navigation 
states will be visited are difficult. 

0093. An alternative strategy to precomputing the navi 
gation States is to create indexes that allow the navigation 
States to be computed dynamically. Specifically, each docu 
ment can be indexed by all of the terms that are associated 
with that document or that have refinements associated with 
that document. The resulting indeX is generally much 
Smaller in size than a data Structure that Stores the graph of 
navigation States. This dynamic approach may Save Space 
and precomputation time, but it may do So at the cost of 
higher response times or greater computational requirements 
for operation. A dynamic implementation may use a one 
argument version of the R function that returns all refine 
ment terms from a given navigation State, as well a proce 
dure for computing the GLB of a term set. 
0094. It is also possible to precompute a subset of the 
navigation States. It is preferable to precompute the States 
that will cost the most to compute dynamically. For 
example, if a State corresponds to a large Subset of the 
documents, it may be preferable to compute it in advance. In 
one possible partial precomputation approach, all navigation 
States corresponding to a Subset of documents above a 
threshold size may be precomputed. Precomputing a State is 
also preferable if the state will be visited frequently. In some 
instances it may be possible to predict the frequency with 
which a navigation State will be visited. Even if the fre 
quency with which a navigation State will be visited cannot 
be predicted in advance, the need to continually recompute 
can be reduced by caching the results of dynamic compu 
tation. Most recently or most frequently visited States may 
be cached. 

0095 AS described above with respect to the interface, 
the System Supports three kinds of query operations 
namely refinement, generalization, and query by Specifying 
a set of terms. These operations may be further described in 
terms of the graph. For query refinement, the System enu 
merates the terms that are on edges from the node corre 
sponding to the current navigation State. When the user 
Selects a term for refinement, the System responds by pre 
Senting the node to which that edge leads. Similarly, for 
query generalization options, the System enumerates and 
Selects edges that lead to (rather than from) the node 
corresponding to the current navigation State. Alternatively, 
query generalization may be implemented as a special case 
of query by Specifying a set of terms. For query by Speci 
fying a set of keywords, the System creates a virtual node 
corresponding to the given term Set and determines the GLB 
of the virtual node in the graph. If no GLB is found, then 
there are no documents that Satisfy the query. Otherwise, the 
GLB node will be the most general node in the graph that 
corresponds to a navigation State where all documents 
Satisfy the query. 

0096. The navigation system of the present invention 
allows information providers to overlay a navigation System 
over any collection of documents. The knowledge base and 
navigation aspects of the invention can be performed inde 
pendently by different providers, and information providers 
may outsource these functions to Separate entities. Similarly, 
a generated knowledge base may be imported by a naviga 
tion Specialist. Information providers may also outsource 
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this navigation requirement to a navigation System provider. 
A navigation System provider could charge customers a 
license fee for the System independent of the amount of its 
usage. Alternatively, a navigation System provider could 
charge customers on a per-click basis, a per-purchase basis 
if products are available via the System, or per-transaction 
generated from a click through the navigation System. A 
navigation System provider could also function as an aggre 
gator-compiling records from a number of Sources, com 
bining them into a global data Set, and generating a navi 
gation System to Search the data Set. 
0097 Anavigation system in accordance with the present 
invention may also enhance user profiling capability and 
merchandising capability. The navigation System may main 
tain a profile of users based on the users' Selections, includ 
ing the particular paths Selected to explore the collection of 
navigation States. Using the knowledge base, the System 
may also infer additional information regarding the users 
preferences and interests by Supplementing the Selection 
information with information regarding related documents, 
attributes and terms in the knowledge base. That information 
may be used to market goods and Services related to the 
documents of interest to the user. 

0098. The foregoing description has been directed to 
specific embodiments of the invention. The invention may 
be embodied in other specific forms without departing from 
the Spirit and Scope of the invention. The embodiments, 
figures, terms and examples used herein are intended by way 
of reference and illustration only and not by way of limita 
tion. The Scope of the invention is indicated by the appended 
claims and all changes that come within the meaning and 
Scope of equivalency of the claims are intended to be 
embraced therein. 

We claim: 
1. A computer-implemented method for enabling a user to 

browse information, the method comprising: 
Storing a plurality of attribute-value pairs associated with 

a collection of materials, wherein each of a plurality of 
values has an association with at least one of a plurality 
of attributes characterizing the materials, 

displaying a free-text Search box; 
accepting a Search term entered in the free-text Search 

box; 
determining the attribute-value pairs that match the Search 

term, 

displaying a representation of the matching attribute 
value pairs for the Search term; 

accepting a Selection of an initial Set of one or more of the 
matching attribute-value pairs, 

entering a first navigation State corresponding to a first Set 
of attribute-value pairs including at least the initial Set 
of matching attribute-value pairs and to a first particular 
Subset of the materials, the first particular subset of the 
materials consisting of those materials in the collection 
of materials that are each described by every attribute 
value pair in the first Set of attribute-value pairs, and 

entering a Second navigation State in response to a user 
action, the Second navigation State corresponding to a 
Second Set of attribute-value pairs and to a Second 
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particular Subset of the materials, the Second Set includ 
ing at least two mutually incomparable attribute-value 
pairs, the Second particular Subset of the materials 
consisting of those materials in the collection of mate 
rials that are each described by every attribute-value 
pair in the Second Set of attribute-value pairs. 

2. The method of claim 1, wherein the second set of 
attribute-value pairs includes an attribute-value pair that 
represents a refinement of the value of an attribute-value pair 
within the first set of attribute-value pairs. 

3. The method of claim 1, wherein the second set of 
attribute-value pairs includes an attribute-value pair that 
represents a generalization of the value of an attribute-value 
pair within the first set of attribute-value pairs. 

4. The method of claim 1, further comprising deselecting 
an attribute-value pair from the first set of attribute-value 
pairs to obtain the Second set of attribute-value pairs. 

5. The method of claim 1, wherein the first particular 
Subset of the materials includes an integrally navigable 
Subset of the collection of materials. 

6. The method of claim 5, wherein within the integrally 
navigable Subset of the collection of materials at least one of 
the materials also belongs to a Second integrally navigable 
Subset of the collection of materials. 

7. The method of claim 1, further comprising presenting 
navigation options for Selection from the first navigation 
State, the navigation options including refinements of the 
first Set of attribute-value pairs. 

8. The method of claim 1, further comprising presenting 
navigation options for Selection from the first navigation 
State, the navigation options including lists of attribute-value 
pairs, each list corresponding to one of the plurality of 
attributes. 

9. A computer-implemented method for enabling a user to 
browse information, the method comprising: 

Storing a plurality of attribute-value pairs associated with 
a collection of materials, wherein each of a plurality of 
values has an association with at least one of a plurality 
of attributes characterizing the materials, 

displaying a free-text Search box; 

accepting a Search term entered in the free-text Search 
box; 

determining the attribute-value pairs that match the Search 
term, 

displaying a representation of the matching attribute 
value pairs for the Search term; 

accepting a Selection of a Selected Set of one or more of 
the matching attribute-value pairs, and 

entering a first navigation State corresponding to a first Set 
of attribute-value pairs including at least the Selected 
Set of matching attribute-value pairs and to a first 
particular Subset of the materials, the first Set of 
attribute-value pairs including at least two mutually 
incomparable attribute-value pairs, the first particular 
Subset of the materials consisting of those materials in 
the collection of materials that are each described by 
every attribute-value pair in the first set of attribute 
value pairs. 

10. A computer program product, residing on a computer 
readable medium, for use in browsing information associ 
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ated with a collection of materials, the computer program 
product comprising instructions for causing a computer to: 

access a data Structure containing a plurality of attribute 
value pairs associated with the materials, wherein each 
of a plurality of values has an association with at least 
one of a plurality of attributes characterizing the mate 
rials, 

display a free-text Search box; 
accept a Search term entered in the free-text Search box; 
determine the attribute-value pairs that match the Search 

term, 

display a representation of the matching attribute-value 
pairs for the Search term; 

accept a Selection of a Selected Set of one or more of the 
matching attribute-value pairs, 

enter a first navigation State corresponding to a first Set of 
attribute-value pairs including at least the Selected Set 
of one or more matching attribute-value pairs and to a 
particular Subset of the materials, the particular Subset 
of the materials consisting of those materials in the 
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collection of materials that are each described by every 
attribute-value pair in the first set of attribute-value 
pairs; and 

enter a Second navigation State in response to a user 
action, the Second navigation State corresponding to a 
Second Set of attribute-value pairs and to a Second 
particular Subset of the materials, the Second Set includ 
ing at least two mutually incomparable attribute-value 
pairs, the Second particular Subset of the materials 
consisting of those materials in the collection of mate 
rials that are each described by every attribute-value 
pair in the Second Set of attribute-value pairs. 

11. The computer program product of claim 10, wherein 
Some of the attribute-value pairs in the data Structure refine 
other of the attribute-value pairs. 

12. The computer program product of claim 11, wherein 
the Second Set of attribute-value pairs includes an attribute 
value pair that represents a refinement of the value of an 
attribute-value pair within the first set of attribute-value 
paIrS. 


