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(57) ABSTRACT 

A data-driven, hierarchical information navigation system 
and method enable search of sets of documents or other 
materials by certain common attributes that characterize the 
materials. The invention includes several aspects of a data 
driven, hierarchical navigation system that employs this 
navigation mode. The navigation system of the present 
invention includes features of an interface, a knowledge base 
and a taxonomy de?nition process and a classi?cation 
process for generating the knowledge base, a graph-based 
navigable data structure and method for generating the data 
structure, World Wide Web-based applications of the sys 
tem, and methods of implementing the system. Users are 
able to search or browse a particular collection of documents 
by selecting desired values for the attributes. A data-driven, 
hierarchical information navigation system and method 
enable this navigation mode by associating terms with the 
materials, de?ning a set of hierarchical relationships among 
the terms, and providing a guided search mechanism based 
on the relationship between the terms. 
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opti-wine.com Keyword search 
?nd 

24 /44 
Begin Your Search... Your Selection Containsmsplaw‘g mus km 30 

22_wine Types 9 ' 21044 Items... . 
. . Paez1234$678910>> Nxt 22-Appellatnons 0-249 *-—~4_*-_—— e > \ 41 

zz-wineries p-24Chardonnay Monterey County once: $13-00 
Bold, rich and spicy, with layers of score: 90-94 \42 

_ 22 “Year 9- 24 complex pear, toast, honey and vanilla 
‘ _' pec'l 1 i a ‘G _* ?avors that are‘lntense and concentrated, 
22 s a =Des|gna ons p 24 with a long, lull finish. Delicious now. 

22-Flavors >—24 (12000 cases produced) 

22 Pme Range ’ 24Chardonnay Monterey County price: $15.00 
22-Regions >- 24 A bold, ripe and full-bodied white from score: 90-94 \42 

2_ w. S t R . 24 California that offers lots of rich pear, 
2 me P60 am‘ 3""9 9“ spice. honey ?avors, all presented with a 
22_Body & characteristics P_ 24 light shading of hazelnut. This has a sense 

of elegance and grace that goes on 
through the ?nish. (22000 cases 
produced) ' 

/ Marinus Carmel Valley price; $30.00 
Young, tight and well focused, with rich, 560561 90-94 \42 

20 complex ?avors of spicy currant, cedar, 
leather, anise and berry at the core, It 
unfolds slowly to reveal some exotic spice 
and mineral notes. Glven 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 SCOfCI 90~94 \42 

/ pear, pineapple and citrus ?avors. An 
Incredible value In a California white 

1 0 that‘ 5 fresh and lively through the long 
finish. Delicious now. (2700 cases 
produced) 

Chardonnay Monterey County Prim: $17-00 
A big, ripe Chardonnay, with an SCOPE; 90-94 \42 
abundance of rich pear, citrus, oak and 
Spice notes. Turns smooth and spicy on 
the ?nish, where the ?avors fan out. 
(14676 cases produced) 

Sauvignon Blanc Monterey County Price: $12-00 
Smooth, rich and buttery, a Spicy wine score: 90-94 \42 
with generous layers of pear, honey and 
exotic tropical frult character sneaking In 
on the silky ?nish. Ready now. (ZlOO 
cases produced) 

Chardonnay Monterey County Price; $18.00 
Distinct for its bright cltruS, especially score: 90-94 \42 
lemony, ?avors, this well-crafted white 
also offers touches of pear, spice, earth 
and oak, holding its focus while gaining 
nuances of oak and hazelnut. 
Oelicious.0rink now through 2001. (35500 
cases produ 

Merlot Monterey price: $9.00 
Ripe plum and black cherry here, with score: 80-89 \42 
touches of charry oak and spice on the 
rl?lSh.Dl’il1k now. (4500 cases produced) 

Chardonnay Monterey County la price: $14-00 
Reina Vineyard “We: 90-94 \42 
Rich in texture and full of fruit and butter 
?avors. The oak is evident, b u_t there are 

F I G 1 ample pear, apricot, butterscotch and 
' spice for complexity. We ll-rounded in the 

mouth and well-balanced with acidity, 
making the ?avors vivid and the feel 
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opti-wine.com Keyword Search . 

‘ 24 /44 I: M 
Begin Your Search... Your Selection Contains 30 

4 Displaying results 1-10 
22 _Wine Types b Items... 

Pae:12345678910>> Nxt> 22 —Appellations l>— 24g ------- -' — — ——e \ 41 

Wineries p Chardonnay Monterey County price: $13.00 
' Bold, rich and spicy, with layers of Score: 90-94 \ y 42 ear '’ complex pear, ‘toastfhoney and vanilla 

8 ' | esi ‘ s p ?avors that are Intense and concentrated, 
pecla D gnauon with a long, full ?nish. Delicious now. 

Flavors v (12000 cases produced) 

Price Range > f‘lzarrlnnnav Mnntp Y County price:'$l5.00 \ 
22 - Regions 4 Emma Re ‘On-S Jodied white from score: 90-94 42 

_ _ Australian Regions lots of rich pear, 
wme spectator Ratmg b Ausln'an Regions all presented with a 
Body & characten'sucs > Canadian Regions nut. This has a sense 

. Chilean Regions 2 that goes on > 

26 / Croatia - 2000 cases 
28- French Regions 
28- German Regions . _ 

f 28— Greek Regions ey . . one: ‘ .sgglgg 
28_ Hungadan-Regions focused, with rim, sco @ 

,. ..,l y currant, cedar, 
2O 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 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 ?avors. An 
Incredible value in a Califomla white 

/1 - that‘ 5 fresh and lively through the long 
?nish. Delicious now. (2700 cases 

1 0 produced) ~ 

Chardonnay Monterey County price: $17-00 
A big, rlpe Chardonnay, with an score: 90~94 
abundance of rich pear, citrus, oak and 
spice notes. Tums smooth and spicy on 
the ?nish, where the flavors fan out. 
(14676 cases produced) 

Sauvignon Blanc Monterey County Price! $12130 
Smooth, rlch and buttery. a spicy wine Score: 90-94 
with generous layers of pear, honey and 
exotic tropical frult character sneaking in 

, on the silky ?nish. Ready now. (2100 
cases produced) 

Chardonnay Monterey County prlcel $18-00 
Distinct for its bright citrus, especially score: 90-94 
lemony, ?avors, this well-crafted white 
also offers touches of pear, spice, earth 
and oak, holding its focus while gaining 
nuances of oak and hazelnut. 
Dellclous.0rlnk now through 2001. (35500 
cases produ 

Merlot Monterey price: $9.00 
Ripe plum and black cherry here, with Score: 80-89 
touches of charry oak and spice on the 
?nlshDn'nk now. (4500 cases produced) 

Chardonnay lvlonterey County La pr1ce:_$14.00 
Reina Vineyard SCOPE: 90-94 
Rich In texture and full of fruit and butter 
?avors. The oak is evident, b ut there are 
ample pear, apricot, butterscotch and 

F l G 2 spice for complexity. we ll-rounded in the 
- mouth and well-balanced with acidity, 

- making the ?avors vivid and the feel 
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opti-wine.com 
50 

f /44 
Current Selection... Your Selection Contains 

52 £8774‘Items... F'Reglons > 
54 French Regions 56 

Narrow My Selection... 

22 — Wine Types P — 24 

22 —Appeilations b — 24 

P8961! 2252912222 

A.R. Lenoble Blanc de Blans 
Grand Cru, Champagne 
(No Dmption Available) 

Ayala Brut, Champagne 
(No Description Available) 

Bollinger Special Cuvée Brill: 
Wineries b champagne 

Year b (No Description Available) - 

Special Designations 9 Ch d I‘ ‘ 
- a es E ner Reserve Brut 25 —French Vineyards |> champagne‘ épemay 
Flavors o (No Description Available) 

Price Range l> 
23 _French Regions > Domaine J. Laurens, Blanc de 

. . - Biancs Brut, Crérnant de'Limoux, 
wine spedatol' Rating ' P (No Description Available) 
Body & Characteristics D 

,1 SH. Mumrn Cordon Rouge Brut 
Champagne, Reims 
(No Description Available) 20 

Gatinois Brut Reserve 
Champagne, A7 

/, (No Description Available) 

10 Gatinois Brut Tradition 
Champagne'AV 
(No Description Available) 

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

Laurent~Penier Demi-Sec, 
375ml, Champagne, France 
(No Description Available) 

FIG. 3 

US 2006/0053104 A1 

Keyword Search 

~ 30 

' Displaying raults 1-10 

Next > 
__, \ 41 

price: N/A 
score: N/A 

, \ 

Available for Purchase 42 

price: N/A 

score: N/A Available. for Vurchase 

price: N/A 
score: N/A' 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

price: N/A 
score: N/A 

Available for Purchase 

Next > 
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OPIl-Wl ne.com 50 Keyword Search 

/ 44 I: 
/ \ 

Current Selection... Your Selection D‘ Ia m esuns l 10 30 
. r - 

52 Contains 12 Items... 5° Y 9 
Flavors > f _ - 

54 Spice and Floral Flavors > Page‘ 1 Z ' 4 "an > \ 41 

PePPer~52 Baga Bairrada Marques de Price! $12-00 \ - 
Regions > 52 Mariaiva Reserva score: 80_—89 42 

- Distinctive aromas and ?avors of wild e54 portugese Re9|°ns berriespaiadtiaeppawandiardamom 
enliven this dry, tannlc red, whose 

56 ?avors iingervn the ?nishDrink now 
through 1999. 

_ D'ao Meia Encosta price: $7.00 
Na rrow My Selection... Highlights of red cherry and score: 80-89 \42 

_ raspberry are elegantly displayed, 
27/Wine Types l>\ 4 with lively acidity and a touch of black 

, - pepper on the ?nlslLDn'nk now. 
zz/Appeuauons b\24 (67000 cases produced) 

Wineries t> 
‘ Late Bottled Port price: $18.00 

Year 9 Earthy and spicy but a bit oxidized, score: 80-89 
‘ ' ' with pepper, leather and cedar 

Special oeélgnauons p character. Medium-bodied, sweet and 
Price Range' b with a ?nish. Tastes older 

\Portugese Regions 4 ' 

/Wine 8 eciaior Ratin l> price: $26-00 
27 p . . g 28 score: 90-94 

Body 8- Charactenslics b and fruity m 
. texture 

/ and young 
echoes black 
Tempting to 

20 but proba 

Vintage Port price: MA 
A solid Graham, with lots of fruit and SCOrel 90‘94 
spice on the nose. Full-bodied and 
medium sweet, with chewy tannins 
and a pepper and berry aftertaste. 

Chardonnay Terras do Sado Cova Price! "/8 
da Ursa score: 80-89 
Already mature-tasting, despite its 
youth, with butter and ripe apple 
?avors. Notes of white pepper on the 
flnishDrink now. 

Late Bottled Port price: $20.00 
Medium-bodied and very sweet, with SCOPE: 80—89 
raisin and spice character and 
chocolate, pepper and sweet-and 
sour ?avors on the ?nish. Lacks a bit 
of freshnessDrink now. ' 

Late Bottled Port price: $20.00 
Intense aromas of black pepper and Score; 80-89 
raisin, but then a siight letdown. 
Medium-bodied and medium sweet, 
with soft tannlns and a light, slightly 
alcoholic finishDrink now‘. (12 15 
cases produced) 

Late Bottled, Port pr1ce: $17.00 
Pretty cherry and ?oral aromas, wlth Score: 80-89 
a hint of pepper. 0! medium body 
and sweetness, with an earthy, 
slightly nutty finish.Drlnk now. 

Vintage Port price: $250.00 
F I G 4 Another Port shipper once mistook Scorer 95400 

' this extraordinary wine (or one 15 
years older (2215 cases produced) 
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opti-wine.com 50 Keyword Search 

/ 44 I: M . / 
Current Selection... Your Selection 4 30 

52 Contains 5438 Displaying results 1-10 
PF'a'm'S ’/ Items... 
54 Wood and Nut Flavors page: 1 zgiégzggLo-i _ ‘ Next > 

‘ \ 41 

56 Chardonnay Monterey County price: $13100 
' > " ’$CBI“81'90'94*\42 

- -Boid, rich andspicypwi??ayers of 
complex pearbtoast, honey and 
vanilla flavors that are intense and 
concentrated, with a long, full ?nish. 

- Delicious now. (12000 cases‘ 22/Wine Types t>\24 produced) 
gg/Appeilalionsr l>\ 

Wineries 
Year 

Special Designalions 
.Wood and Nut Flavors 
\ Price Range 
23 

Narrow My Selection... 

24 Chardonnay Monterey County price: $15-00 
A bold, ripe and full-bodied white from “We: 90-94 \42 
California that offers lots of ‘rich pear, 
spice, honey ?avors, all presented 
with a light shading of hazelnut. This 

mond sense of elegance and grace 
Bum‘ - goes on through the ?nish. 
cedar 00 cases produced) 

Regions ‘£32m us Carmel Valley price: $30-00 
wine specialor Rating Leafy g, tight and well focused, with scorer 90—94 

_ _ complex ?avors of spicy currant, 
Body & Characteristics > Null)’ r, leather, anise and berry at the 

26/‘ O‘ak it unfolds slowly to reveal some 
/- Pine c spice and mineral notes. Given 

/ 28 ResinOUS . :vel of intensity, it's best to' cellar 

VVVAVVV 
28/- this one unt 

20 Chardonnay Monterey County Price: $18-00 
Distinct for its bright citrus, especially Store! 9094 
lemony, ?avors, this well-crafted 
white also olfers touches of pear, 
spice, earth and oak, holding its focus 
while gaining nuances of oak and 
hazelnut. Delicious.Drinl< now through 
2001. (35500 cases produ 

Chardonnay Santa Cruz Mountains price! $23-00 
Special Reserve Vineyards Spring 56°‘ 81 90-94 
Ridge Vineyard 
Smooth, rich ‘and creamy, with an 
alluring, substantial core of pear, 
spice, honey and vanilla. Altogether 
impressive for its complexity and 
finesse. (400 cases produced) 

Chardonnay Santa Cruz Mountains price: $20.00 
Displays wonderful aromas and rich, score: 9094 
complex ?avors, sewing up a 
mouthful of creamy pear, Smoke, fig 
and melon, 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 5cm '31 90-94 
Vineyards 
Smooth and polished, with a creamy 
core of ripe pear, apple, spice and 
hazelnut ?avors that stay lively 
through the ?nish, where the hazelnut 
and anise become more pronounced. 
(300 cases produced) 

Chardonnay Santa Cruz Mountains vrlcer $24-00 
Bald Mountain Vineyard Special “M61 90-94 

Fl G 5 ‘Reserve Vineyards 
' Smooth, ripe, rich and creamy, with 

clearly focused,'pear, anise, butter 
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opt|-w|ne.com 50 

/ 
Current Selection... 

Flavors > Spice and Floral Flavors > 

54 Pepper\52 
Regions > f Portugese Regions > f 

54 Central ‘Portugal 

@56 
Narrow My Selection... 

zg/Appellations l>\24 
22/ Wineries >\ 24 

Year i> 

Special Designations :> 
Price Range l> 

US 2006/0053104 A1 

Keyword Search 

44 Find 

Your selectiox/t 
Contains 3 Items’... 
Page: 1 

Dlsplaylng results 1-3 

Baga Bairrada Marques de Mariaiva once: $12-00 \ 
Reserva score: 80-89 42 
Distinctive aromas and flavors of wild 
ben'ies, black pepper and cardamom 
enliven this dry, tannlc red, whose 
?avors linger on the ?nlshDrink now 
through 1999. 

price: $7.00 Dao Meia Encosta 
_score: 80-89 \42 Highlights of red cherry and raspberry 

are elegantly displayed, with lively 
acidity and a touch of black pepper on 
the ?nish.Drlnk now. (67000 cases 
produced) 

Dao Reserva pnce: $1200 
A juicy red, ‘on the light side, with Score: 80-89 
plenty of appealing berry and currant 
?avors. Finishes with some pepper and 
leather notes.Drink now. 

A Other Characteristics That These Items Have 

In Common 

Wine Types: Appellational Wines 
Wine Spectator Rating: 80-89 ‘ 

FIG. 6 
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OPti-Wi?GIZO?l - Keyword Search 

Begin Your Search.,. 24 Your Selection I 
Contains 2337 Displaying results 1-10 

22/ Wine Types Items... ' / 28 
~ Adelaide Hills ' g Jslex-t > 

zz/Appellations 4. N er Valley \ \ 41 
Wineries b Aiioante \ 29 . 

Alsace 28 ce. \42 
Year D Alsace Grand Cru — 28 core' 

- - - Amarone della Valpolioella- 2 
Special Designations D And . "Valley_ 2 8 _ 15 00 

Flavors i> Arrow Gende valiey_ 28 e" .‘ '9 \ 
I _ Mow sea, a 28 re. 90- 4 42 

Pnce Range (Wme) D Mg _ 28 v 

' Regions l> Cabernet Sauvlgnon Napa price: $10500 
- ‘ 26 Valley score: 90<94 

wme spectator Range D Awkward in aroma when 
Body.& Characlerislics D ?'st Wuredr but it .has 

plenty of vigor in the ?rm 
/ tannins and deep ?avors of 

cherry, tomato and spice. 
20 By the end of the tasting, it 

had blossomed into a well 
aged, harmonious wine. 
Drink now.-—Chappellet 
Cabernet vertical. 

/ Zinfandel Paso Robles Dusi price: $9.00 
10 Ranch Score: N/A 

(No Description Available) 

Cabernet Sauvignon N'apa price: $95.00 
va?ey score: 9084 
An outstanding wine from 
a great vintage for 
California Cabernet. A big 
bouquet of meaty, herbal, 
toasty aromas gives way to 
lively fruit flavors and a 
firm, fresh texture. Drink 
now through 1996.- 
Chappellet Cabernet 
vertical. 

Petite Sirah Napa Valley price: N/A 
(No Description Available) score: 9094 

Cabernet Sauvignon Napa price: N/A 
Valley Red Rock Terrace SCOPE: 9094 
Very complex, with a broad 
range of earthy current, 
plum, berry, sage and 
spice flavors. Long. 
intricate, lingering 
aftertaste-Diamond Creek 
verticaL 

Cabernet Sauvlgnon Napa price: NIA 
Valley Volcanic Hill SCOPE: 8089 
Austere, with a thin-band 
of mature Cabernet 
?avors. Less complex, 
?avorful and-interesting 

_ 7 than the 1972.--Diamond 
Creek vertical, 
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op?iwinacom Keyword Search 

/ 50 Find 
. _ / 

Current Selection... Your Selection 30 

/ 54 / 52 contains 4 Displaying results 1-4 
Wine Spectator Range > Items'" 

95-100 Page: 1 \ 41 

56 . 

@ Cabernet Sauvlgnon prnce: $74.00 Napa Valley score: 95- \ 
(No Description 100 42 
Available) 

N ‘ ... . arrow Your Selection Cabernet sauvignon price: NM \42 
22\ - Alexander Vaite _ scum: 95‘ 

Appellations 4 Wmon 100 
\ . . . Wmenes b 29 

Year P - :uvlgnon P?ce1$13.00 
. . _ - score: 95 

Umled States Vineyards D ,tion 100 

60 California Regions l>\24 
other common Feature . uvignon price: $18.00 
wine Types_ / Alexander valley Robert “DQ119056 
Cabernet Sauvignon 26 Young V'“‘?Ya.'d5 
Regions: (NOIDESCI‘IPCIOI'I 

Avallable) California Regions 

15 FIG. 8 
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opti-winecom 

. 44 

Begin-Your Search... ‘ Your seledio" 

24 
22vwine Types 
22-~Appellations 

Wineries 

Year 

Special Designations 
Flavors 

Price Range 
Regions 

Wine Spectator Rating 

Body & Characteristics 

K 
20 

FIG. 9 

Contains 21064 ‘Displaying results 1-10 

Items... 

t>24Chardonnay Honterey County price: N/A 

VVVVVV 
Bold, rich and spicy, with 
layers of complex pear, toast, 
honey and vanilla ?avors that ' 
are intense and concentrated, 
with ya long, full ?nish. 
Delicious now. (12000 cases 
produced) 

Chardonnay Manterey County Price: "/A 
score: N/A A bold, ripe and full'bodied 

white from California that _ 
offers lots of rich pea r, ‘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) 

Marinus Carmel Valley 
Young, tight and well focused, 
with rich, complex ?avors of 
spicy currant', cedar, leather, 
anise and berry at the care, it 
unfolds slowly to reveal some 
exotic spice and mineral 
notes. Given the level of 
iritensity, it's best to cellar this 

Sauvignon Blanc Monterey 
County 

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

US 2006/0053104 A1 

Keyword Search 

41 Find 

/ 7 We found 6 terms that might 30 
match what you're looking for. 
Please select a specific term lo 
search with... 

Next > 34~Amne Types 
6‘ /Red Wines 

Red Wines, Other 
Bordeaux (Red) 

34‘ Wineries 
Green & Red 
Red Hill 

Vineyards 
36C. ’Red Rock Ten-ace 

score: N/A 

Close Results 
/ 

32 

'\ 42 

price: N/A 
score: N/A 

price: N/A 
score: N/A 

Chardonnay Monterey County Price: WA 
A big, ripe Chardonnay, with 
an abundance of rich pear, 
citrus, oak and spice notes. 
Turns smooth and spicy on the 
?nish, where the ?avors fan 
out. (14676 cases produced) 

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 silky finishw 
Ready now. (2100 cases 
produced) 

score: N/A 

price: N/A 
score: N/A 



Patent Application Publication Mar. 9, 2006 Sheet 10 0f 15 US 2006/0053104 A1 

opti-winecom Keyword Search 

?nd 

Return to ‘Browsing 30 

Chardonnay Monterey County 70 

WENTE 
Happy Holiday: 

Your Name 
995 
N NAY 

Vial-[c iron can“... 

AU; 13% BYVOL 

A bold, ripe and full-bodied white from 
California that offers lots of rich‘ pear, 
spice, honey ?avors, all presented with a, 
light shading of hazelnut. This has a sense 
of elegance and grace that goes on through 

_ the ?nish. (22000 cases produced) 

72 

Wine Types U Chardonnay ~_, 74 
Wineries I] Bernardus V74 

Year E] 1994 
Flavors El Hazelnut , I] Spice 

Price Range '3 $10-$15 
Regions II] US Regions 

wine Spectator Rating [:1 90-94 

The characteristics above 
have been used to 
describe this bottle of 
wine. Select any 
cornbination-of-different 
characteristics to see ‘ 

similar bottles of wine... 

FIG. 10 
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CREATE NEW NGDE “232 

INSERT LCA'S 
“234 

INSERT EDGES INTO 
NEW NODE 

INSERT EDGES OUT 
OF NEW NODE “238 

FIG. 15 
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HIERARCHICAL DATA-DRIVEN NAVIGATION 
SYSTEM AND METHOD FOR INFORMATION 

RETRIEVAL 

1. CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a division of co-pending US. 
patent application Ser. No. 09/573,305 ?led 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 identi?cation 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 
?cult. Challenges posed by the information retrieval process 
include providing an intuitive, ?exible 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 
access. 

[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 ?xed data ?elds, and the 
system enumerates the documents Whose data ?elds 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 modi?cation options 
that lead only to further restriction of the result set (the 
documents that correspond to the user’s search speci?ca 
tions), rather than to expansion or extension of the result set. 

[0006] A second type of information navigation system is 
a free-text search engine. In a typical free-text search 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 speci?es a 
query by successively selecting re?ning 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 
dif?cult 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 dif?cult 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 
dif?cult for users to avoid underspeci?ed queries (i.e. too 
many results) or overspeci?ed 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. US. 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 identi?es 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, de?ning a set of hierarchi 
cal re?nement 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. 

[0011] 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 
?cation in this Attribute: Value format; navigation states are 
represented as bracketed sets of attribute-value pairs.) The 
knoWledge base also includes a classi?cation 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 suf?ce 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 classi?cation of documents in that 
domain. Aparticular item may be in more than one domain. 

[0014] 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. 

[0015] 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 
re?ning 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 ?nd 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 de?nitions 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. 
Work?oW management allocates resources to maXimiZe the 
ef?ciency 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. 

[0033] FIGS. 11A-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 classi?ed in accordance With an embodiment 
of the present invention. 

[0036] 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 de?ned 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 de?nes a portion of the 
collection of documents that re?ects 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 
de?nition 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 speci?c 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. 

[0048] Preferably, the navigation options presented to the 
user are context-dependent. For example, terms that re?ne 
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 speci?c attribute for further re?nement 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-re?ning) selections of values 28 may be 
applicable. For example, for the attribute Flavor, the values 
Fruity and Nutty, neither of Which re?nes 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 re?ne 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 re?ne 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 result set 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 re?ne 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 

Mar. 9, 2006 

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 re?nement 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 














