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Documents, databases, knowledge bases

e The semantic content of documents cannot be extracted automatically

e Lexical techniques (e.g. keyword-based techniques) do not support question

answering (— precision/recall ratio, redundancies, no structure/inference)

e Data indexation and retrieval in databases and structured documents must

follow predefined schemas

e Knowledge bases (KBs) permit to store and interconnect logical representations
of facts, rules or definitions according to dynamically updatable hierarchy
of concepts and relations (ontologies), and thus may support knowledge
sharing, comparison and retrieval via conceptual browsing or querying

But knowledge representation is a difficult manual task that is not much

facilitated by current knowledge base systems/servers.



Data/knowledge warehouses

Merging data from distributed databases require specially-designed wrappers
(+ middlewares such as CORBA) and may be inefficient. In such a case,

data warehousing is the solution.

Correctly merging knowledge representations from independently developped
KBs is much more difficult, even manually.

Genuine knowledge sharing implies knowledge warehousing.



The advantages of WebKB-2

e Can be used by Web users/agents (www.webkb.org)

e Supports very large KBs

e Initialized with the biggest general KB after CYC

e Exploits the KB to generate forms for guiding and easing knowledge entering
e Has intuitive expressive and high-level input/output formats

e Permits users to update a shared KB without lexical /semantic conflicts
nor redundancies, and without obliging the users to agree with each other.

Applications:
e Yellow-Pages, Auctions, Classifieds, Shopping, Jobs, Personals, ...

e Corporate memories, cooperative ontology building, state of the art



Examples with generated intertfaces

e Looking for the price of used Toyota Corolla manual cars in Australia
e Looking for used cars for sell in Southport for at most 7000 AUD

e Looking for new cars for sell by a car dealer



o [ Hetzcape: Query result =28
File Edit Wiew Go  Communicator HMp|
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Category #car (or: auto, automobile, machine, motorcar) d-wheeled motor vekhicle; ususlly propelled by-5
generalization: motor_wehicle

specializations: ambulance, station wagon, taxi, compact car, convertible, coupe, patrol car, electric
equals: horseless carriage

parts: accelerator pedal, air bag, auto accessory, automobile engine, automobile horn, buffer.device,

1 schema is about car
[graphl on car
[any car (*Zeneral characteristics®),
may have for kind: car of a certain make (~$({explore 21500,
may have for kind: commercial or passenger car (~5({explore)$*),
may have for kind: new or used car (“%i{explore 11%5~),
may have for kind: automatic_or_manual car (*$(explore)$~),
may have for kind: hatchback or sedan car (*%(explore)l$s),
may have for kind: car with a certain energv source (“5(explorelss),
may have for kind: car with a special shape (f%5(explore)$~),
may have for kind: car with a function (*%{explorel$s),
may have for kind: car with a role (A%{explore)$r), =
may have for kind: car with a modification (~%{explore)$~)]

I

1 statement is about a direct instance of car: pmiphmlsCwnerOfSomeRedCar

d statements are about indirect instances of car: GlassGuide#graphl on Corolla AE93 CEI_manual hatchba
click here to display them or c<lick here for a search form or here to add a statement T
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Search statements about some car: most f#car

Fill the "relation: object” pairs you wish, then submit. You may add new pairs in the large text edit.
For each object, vou may specify intervals, collections, quantifiers and relations. The sub-menus "+
proposes relations. Object examples are given, prefixed by "/, Click here for details.

General characteristics

kind: Toyota = _ _wieomog +

kind: commercial or passenger car — _ _ +

kind: used car _ _.Wi:mmalomw +

kind: manual car = _ _WE*Emzcmfomw +

kind: hatchback or sedan car ~ _ _ +
kind: car with a certain energy source — _ _ +

kind: car with a special shape — _ _ +

kind: car with a function — _ _ +

kind: car with_a role = _ _ +

kind: car with a modification = _ _ +

.w.wlw,mwm.nwosu a wvalue, another relation: some other walue //olear this example 1f v

physical part: |i//a pm#physical_ent + matter: |//a #substan

physical part of: |i//a pm#physical ent + location: |australis
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> v [most #car, pmikind: pm#Toyota, pmékind: pméused car, pmékind: pm#émanual car, pm#location: dustralial

[Glasscuide#graphl on Corolla AE93 CEI manual hatchback
[most Toyota#lorolla AE93 CE3I manual hatchback,

pmikind: pm#used car,
pm#part: a pm#éalr conditicning system,
pm#attribute: 115000 to 125000 #kilometer,
$monetary walue: 6000 to 7000 #2ustralian dollar,
pm#location: #2ustralia]

1(04/03/2002) ;

dfBearch time: 0.0Z7 s, printing time: 0.03 s {according to the Uniz function gettimecofday()) i

Searching information about most used Toyota Corolla manual cars in Australia.
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A

> 7 [a #car, pmékind: pm#used car, pméchiect of: (a #sell, #asking price: at most TOOD AUD) ]

[pm#graph2 on Corolla AE93 CE5I _manual hatchback
[some Toyota#Corolla AE93 CSI_manual hatchback,
pmikind: pm#used car,
pm#part: a pm#air conditioning system,
pm#attribute: 120000 #kilometer,
ftoclor: a #red,
pm#cwner: philippe.martindgqu. edu. au,
¢monetary walue: VOOO #2ustralian dollar,
pm#location: QLD#Southport,
pm#ckiject of: (a #=sell,
¥asking price: 6500 #2ustralian_dollar,
pm#time: 9/3/200Z2,
pm#place: QLD#Socuthport),
pm#ckhiect of: (a #trade,
pm#time: 217471998,
pm#place: QLD#Southport,
pm#seller: pm#Car Carniwval,
pm#customer: philippe.martinggu.edu.au,
¥purchase price: 11400 #2ustralian dollar),
pm#ckiject of: (an #insurance,
pm#from time: 2874519595,
pm#until time: Z8/4/2000,
pmiseller: pmi#sunccrp Metway,
fcustomer: philippe.martin@gu.edu.au,

fmonetary _wvalue: 476.55 #australian dollar)]
1(04/03/2002);

diBearch time: 0.027 s, printing time: 0.08 s (according to the Unix function gettimecfday()) D
£

& [ Hoow | | % aP @ 2

Searching information about used cars for sell in Southport for at most 7000 AUD.
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Examples with a tailored interface

Locating short-term accomodations and attractions on the Sunshine Coast

Locating hotels or bed-and-breakfast charging less than 100 AUD a night,
where check-out is no sooner than 11:00, without a minimum stay of 3

nights, near a Chineese restaurant
Locating Furasian restaurants near the selected accomodation

Locating Chineese restaurants serving seafood
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Locate and compare accommodations on the Sunshine Coast

E Apartment Hotel | Bedé&Breakfast W Backpackers B Caravan/Camping/Park I From Wofif list only

Show nearby Tourist atfraction _|| Il Actvity/ Other _|| I

O Roomyprice (perday). Min |10 AUD Max [500  AUD A Filter out if information unknown

i Filter out accomodations with a minimwm stay of IT nights,
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where check—in has to be later than |14 : 00 | and check—out sconer than |30 : 00 Submit
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Sub-menu for some restaurant |//a #restaurant

Fill the "relation: object” pairs you wish, then submit. You may add new pairs in the large text edit. For each object, you
may specify intervals, collections, quantifiers and relations. The sub—-menus "+ proposes relations. Object examples are
given, prefixed by "//". Click here for details.

address: |/ /an #address + phone No: |..."
menu: |#seafood + cuisine origin: | ching] +
facility: |//a pm#spatial_obje + OWNEr: a person or organization — | I +

hﬁ_relation: a value, another relation: some other value //clear this exzample if you fi11 th  Clear

Submit &

Generated submenus can be used when the tailored menu is insufficient.



More examples of knowledge representation/sharing

e About databases
e About information technology

e Other examples

14
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#

Category #DBHS (or: database management system) a soaftware svsitem that facilitates the creatio
generalization: software
specializations: RDEME, ODEMSZ, CRDBME, LDDEME, In Memory DBEME, federated DEME
part: electronic _database

url: http://wwwZ.bus.orst.edu/faculty/browme/lectures/db_tutor/index.htm

object of: database management task

 No statement uses or specializes DEME; click here to add one.

=
JE

http: //meganesia. int. gu. edu. au ~phmartin/WebEBZ hintermDisplay. cgitberms

ICateqory it#database management task (or: database management) & DB management (sub)iask
" generalization: informaticn sciences task

speciglizations: data indexation or retrieval in a database, mapping/merging/federation of DEBEs
cobjects: electronic database, DBEME

|No statement uses or specializes database management task; <lick here to add one.

=
L

The small part of the current Information Technology ontology related to databases.



