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CS and CE listed as probable majors among incoming freshmen
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Tim Berners Lee: Information Management: A Proposal (1989)
| wrote in 1990 the first GUI browser, and called it "WorldWideWeb".
It ran on the NeXT computer.

Tim’s Home Page | | )
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http://www.w3.org/People/Berners-Lee/FAQ.html#browser
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Information Management: A Proposal (1989) by Tim Berners-Lee

http://www.w3.org/History/1989/proposal-msw.html
BTFADES ARDANEDD, HBIEEICEL, FHRRENMEZOTLVS

Where is this module used?

Who wrote this code? Where does he work?
What documents exist about that concept?
Which laboratories are included in that project?
Which systems depend on this device?

What documents refer to this one?
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TBL 15t Proposal

Information Management: A Proposal (1989)
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TBL 2nd Proposal (2001)

Tim Berners Lee, James Hendler, Ora Lassila: The Semantic Web,
http://www.sciam.com/article.cfm?articlelD=00048144-10D2-1C70-84A9809EC588EF21&sc=110032
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“The Semantic Web
will globalize KR,

just as the WWW
globalized hypertext
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Big Picture for Semantic Web (2001)%

Ontology Artlculation

Community

Ontology Construction » N
Tool el
. Portal
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el Annotated Repository
Web-Page Annotation Web-Pages 14

Tool http://www.semanticweb.org/about.html#bigpicture
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YT WebWEIRLI-HFR (2)
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Semantic Web Stack
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Enabling Standards & Technologies — Layer Cake
(http://WWW.W3.org/2002/TaIks/04-sweb/slidelZ-O.htrWI)




ITXRIN—FRT LG
MEBETIVYT,
T4 Web A



(K

ESOBIREH

X 3000, Fr 1000, HA1000)

FA2 7B | KEDOFRFESH BARDFEFESH
S R1->XCON(DEC)YES/MVS(IBM) L SIEES
% i SFEEDE, £EE
(FrE &, NKK, f#hfH. . . )
255 ELEimEEEZE
BH-AR | EFFEEZH(EPRIL..) | ZEMEEXE, FREEHE
(RE, B%E. . .)
Al DENDRAL(Stanford TOUNMEERX IR, EESTE (B, )
Heb-ppas | CAGMBEIEE o8 LB (o)
ACE (BEE#RRSE, ATT), . == .
COMPASS (R4 #fE2 1T, GTE) TG (W TR
EARX Planpower(#& Zi&F, APEX) BEEERAERT) ILOYREER (ER)
ExperTax (Eifi&tE, Cooper) FRIE S T (GE )
ZMih DipmeterAdviser(G il FHE X

&, Schlumberger) MYCIN
(R&EEESBR, Stanford Univ.)

19



Expert Systems
IN Working Knowledge

How Organizations Manage What They Know
by Thomas H. Davenport & Laurence Prusak (1998)

Technical systems in narrow domain knowledge
not been supplanted as knowledge providers

difficult to maintain or add knowledge (rules)
(Authorizer’s Assistant ES for credit
authorization — &ML RE, still used in AMEX
XCON —%0# M Z 1k, DEC stopped using it)
80£—ﬁﬁﬁ%§1’thS®2/37§\1i J{F 1k
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Mike Uschold and Michael Gruninger:
Principles, Methods and Applications,
AAAI96 Tutorial Syllabus (1996)
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General Ontology

« WordNet(F) AL KZETHE. &b
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« EDR(HAREF{LIFEE)
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WordNet

http.//wordnet.princeton.edu/

B HThR : ver.3.0 for Unix-like system

— Windowshftl&ver.2.1
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http://wordnet.princeton.edu/

" WordNet 2.0 Browser

6 senses of product

Senge |
merchandise, wares, product -- (commodities offered for sale, "good business depends on having good merchandize”, "that store offers a variety of products™)
=> commodity, trade goods, goods -- (articles of commerce)
=> artifact, artefact -- (3 man-made object taken as a whole)
=> gbject, physical object -- (2 tangible and wisible entity, an entity that can cast a shadow,; "it was full of rackets, balls and other objects™
=> entity -- (that which is percerved or known or inferred to have its own distinct esastence (lsing or nonliving))
=> whole, whole thing, unit -- (an assemblage of parts that 15 regarded as a single entity, "how big 15 that part compared to the whole?", "the team 15 a unat")
=> ghject, physical object -- (a tangible and visible entity, an entity that can cast a shadow, "it was full of rackets, balls and other objects")
=2 entity -- (that which is percerved or known or inferred to have its own distinct exastence (living or nonliving})

Sense 2
product, production -- (an artifact that has been created by someone or some process, "they improve their product every year", "they export most of thewr agricultural
production”)
== creation -- (an artifact that has been brought into existence by someone)
== artifact, artefact -- (a man-made object taken as a whole)
=> object, physical object -- (a tangible and visible entity, an entity that can cast a shadow, "it was full of rackets, balls and other objects")
=> entity -- (that which is perceived or known or inferred to have its own distinet esdstence (living or nonliving))
=> whole, whole thing, unit -- (an assemblage of parts that is regarded as a single entity, "how big is that part compared to the whole?", "the team 15 a unt")
=> phject, physical object -- (a tangible and wisible entity, an entity that can cast a shadow;, "it was full of rackets, balls and other objects")
=> entity -- {that which 15 perceved or known or inferred to have its own distinct existence (living or nonliving))

Sense 3
product -- (a consequence of someone's efforts or of a particular set of circumstances; "skill is the product of hours of practice”, "his reaction was the product of hunger and
fatigue")
=> consequence, effect, outcome, resull, event, issue, upshot -- (a phenomenon that follows and is caused by some previous phenomenon, "the magnetic effect was
greater when the rod was lengthwise”, "his decision had depressing conzequences for business”, "he acted very wise after the event")
=3 phenomenon -- (any state or process knmown through the senses rather than by inbution or reasoning’)

Sense 4
product -- (a chemical substance formed as a result of a chermucal reaction, "a product of lime and rutric acid")
=3 chemical -- (produced by or used in a reaction involinng changes in atoms or molecules)
=3 mpaterial, stuff -- (the tangible substance that goes into the makeup of a physical object; "coal is a hard black materal®, "wheat 15 the stuff they use to make bread®)
=> substance, matter -- (that which has mass and occupies space; "an atom 1s the smallest mdivisible vrnt of matter™) -

"Hypemyme [thiz iz a kind of _.]" seach for noun “product™
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http://opencyc.org/
http://www.yamaguti.comp.ae.keio.ac.jp:3602/cgi-bin/cyccgi/cg?cb-start
http://www.yamaguti.comp.ae.keio.ac.jp:3602/cgi-bin/cyccgi/cg?cb-start

Eo-Entity(1)

Eo-Entity® Y7052
Eo-Set(6)
Legal-Entity(O)(3)
Decision
Employment-Contract
Good-Service-Or-Money
For-Sale Sale-Offer

Feature
Has-Monetary-Value « Asset

Market(M) «<—— Market-Segment(M)

Nisc-Spec-Detail & ACtivity-State Effect-When-Hold

When-Hold-Spec < .
Need < Market-Need Pre-Condition-When-Hold

Ownership(O) < Legal-Ownership
Non-Legal-Ownership «<— Activity-Ownership

Effect(A)

Blanning-Constraint <

Potential-Sale Pre-Condition

Sale(M) Event

Share Manage(O) <— Delegate
Share-Type Market-Research(M)

- Activity(A : : :
Shareholding / Y(A) Planning «— Strategic-Planning
Activity-Or-Spec Promotion(M)

Qua-Entity(5) Resource-Allocation 28

Potential-Actor(3)  ACtivity-Spec(5)
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Semantic Web Stack
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Enabling Standards & Technologies — Layer Cake
(http://WWW.W3.org/2002/TaIks/04-sweb/slide12-0.htr3n°1)
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Web Ontology Language

2004 F2H 108 /- F(ET
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Lee W. Lacy
ISBN 1-4120-3448-5
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OWL 2004%2H
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What Is “Ontology Engineering”?

Ontology Engineering: Defining terms in the
domain and relations among them
— Defining concepts in the domain (classes)

— Arranging the concepts in a hierarchy
(subclass-superclass hierarchy)

— Defining which attributes and properties
(slots) classes can have and constraints on
their values

— Defining individuals and filling in slot values
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MMM Project

http://mmm.semanticweb.org/

e Realizing a total environment of Meta-Model
Management (MMM) for the Semantic Web

N et Brajece =

Ontology Developme

The Meta

== Interactive
7 = | Semantic
j | Web Service
/ /L e with
LordBader 17| Ontologies

Meta-level BPM for Web Services
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Case Study for Constructing Legal Ontologies

. DODDLE-OWL

Input Documet

This Convention applies to contracts of sale of goods between parties whose places of business are in different States:
when the States are Contracting States; or

when the rules of private international law lead to the application of the law of a Contracting State.

The fact that the parties have their places of business in different States is to be disregarded whenever this fact does n
ot appear either from the contract or fraom any dealings between, or from information disclosed by, the parties at any tim
e before or at the conclusion of the contract.

Meither the nationality of the parties naor the civil or commercial character of the parties or of the contract is to be taken |
nto consideration in determining the application of this Convention.

This Convention does not apply to sales:

of goods hought for personal, family or household use, unless the seller, at any time before or at the conclusion of the ©
ontract, neither knew nor ought to have known that the goods were bought for any such use;

by auction;

on execution or otherwise by authority of law;

of stocks, shares, investment securities, negotiable instruments ar money,

of ships, vessels, hovercraft or aircraft,

of electricity.

Contracts for the supply of goods to be manufactured or produced are to be considered sales unless the party who ord
ers the goods undertakes to supply a substantial part of the materials necessary for such manufacture or production.
This Convention does not apply to contracts in which the preponderant part of the obligations of the party who furnishes
the goods consists in the supply of labour or other services.

This Convention governs only the formation of the contract of sale and the rights and obligations of the seller and the b
uyer arising from such a contract. In particular, except as othenwise expressly provided in this Convention, it is not conc
erned with:

the validity of the contract or of any of its provisions or of any usage;

the effect which the contract may have on the property in the goods sold.

This Convention does not apply to the liability of the seller for death or personal injury caused by the goods to any pers

LT

= Ducument! & Input | = Taxonomy | £ { Non-Taxonomy | i Output
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Input Module

122

O D 0 @
File Heln
1 goods 138 2965274 articles of commerce -~
2 contract 136 E118495 a hinding agreement between tvwo or mare persons that is enforceshle by lavw W e C an S e e n O u n
5 party 99 TIa38aY a group of pecple gathered together for pleazure; "she joined the party after dinner"
5] titrie [ >3048 the cortinuurm of experience in which events pass from the future through the present to the h
i may 75 11575590 thorny Euraszian shrub of small tree having dense clusters of white to scarlet flovwers followe . te rmS t a.t CO m e U p
[ cornventian o 4579954 orthodaoxy sz a conzequence of being convertional
] article B S995049 a separate section of a legal document (as & statute or contract or will) < SO rted freq uently
10 state 44 24563 the way something iz with respect to ts main attributes; "the current state of knowledge™, T‘n\ .
11 place 39 13155976 proper or appropriste position or location; "a woman's place is no longer in the kitchen" I n an 0 p n d m n‘l
12 price 39 12547516 cost of bribing zomeane; "they zay that every politician haz a price” e OCU e
13 period 35 14257465 an amount of time; "a time period of 30 vears", "hastened the period of time of his recovery™, "
14 st 35 SFTTITE a hecessary of exsential thing; "sest beltz are an absolute must" i
13 doe ] 1807370 rgture female of mammalz of which the male is called *hbuck’ 3
| 30 | l Get Input Concepts ] | | [ Add Concept ] [ Delete Concept ] l Set Input Concepts

--—-466382---- value: 1

Words:contract, contract_bridge,

Ahout:

a variety of bridge in which the hidder receives points toward game only for the number of tricks he hid

When a noun term has
two or more meanings

value: 1
BVords:contract,
hout:
a binding agreement between two or more persons that is enforceable by law

we also see what the
Inoun terms mean usin
a term definition from
WordNet.

& Taxonomy | & Non-Taxonomy | d& Output

= Document| & Input

I L




Construction & Refinement Modules for Hierarchy

£ DODDLE-OWL

a6 & | A user can decide
__Taxonomy ey which part should
: %%21 Tfi_ < ! _r be refIHEd
. _‘ v 90 |doe,

Ce goods 2965274
Cs must 8777376 e
= Cs abstraction 20486
Ce time 23548
= Cs communication 28764 _
= Cs writing 5967883 ---Trimmed Count---
Gie article 5996049 (3
Gie contract 6118498
Gie article 5996049

comt sises | CONcept Drift Management

g: Esrqlﬁgﬂt??r?ﬁjgggagﬁd | riatched Res (- | Trimmed Result Analysis (TRA)

| mature female of mammals of which the male is called “huck'

= Ce state 24568 RS Reslt 1 | ﬂﬂw
Cs obligation 13666117 MR.A Result 2 | |[rary_11675890 '
Ce place 13155976 MRA Resutt 3 contract_6118405 ‘
Cs acceptance 13141678 MRA Result 4 article_S396049
Ce party 7753857 MR Fesult 5 contract_5115495 . .
Ce price 12547516 MRA Resutt & corvention_4579354 | nd | Cates some
party 7753857
rice 13547516
< | groups of concepts
. In the taxonomy.
'3 || ExeTRa |
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Construction & Refinement Modules
for Relationships

L DODDLE-OWL
I_:ile_ Help
L= B 4
WordSpace parameter
M-Gram 4 _|
Gram Count —T-'_I 0.5 .
Front Soope |50 | wi o Sl Setting parameters
Eehind Srome |40 | ord=pace value .
o used in WordSpace
Association Rule parameter resp
- and Association Rule
Minimum Support |-;fl_-i ] g E A [ EXE Apriori
Significant Related Concept Pairs
lprice_12547516 |
Concept Wiord=pacevalue wordspace |
fpoods_2065274 0.8563731401 286856 l eshi
ortract_6115493 0.52718525908580275 Apriori

must 8777376 0.50575961 77993629

may_11375330 0.794330:367 4502156

barty_7753557

0.78561527 36426152

| WordSpace & Apriori

time 23545 0.76535245246594166 W
wuiss dOSATE0 Hlk samdde Onscazs Reverse “ Add Concept Pair H Delete Concent Bair ]
Non-taxonomic relationships
TS T TSI T reelation Range

] |price_12547516 oo T2 oM O

lgnods_2965274

Document & Input | < Taxonomy :$ Non-Taxonomy | @ Output.

A user selects correct
pairs from the generated
candidates and

defines non-taxonomic
relationships.




Visualization Module

¥ MR3 - New Project

FilefF}  EditE)  Wiswd  Window (i)

Ip(H?

RaPR &4 % BODP AN BEE fureoe]

Taxonormy -Concept Explanation
Ce CONCEPT 000D “| | article clause &
= Cs entity 1740 ' *
= Cs object 16236
= Cs organism 3226 —-ADoUE—
Cedoe 1807370 a separate section of a legal document (as a statute or contract or will)
Ce may 11878830
Ce goods 2965274 —-Trimmed Count---
Ce must B777376 1 =
= Cs abstraction 20486 -
Cetime 23548 ~Concept Drift Management
& Cs communication 28764 “Matchied Result Analysis (MRA) — ~Trimtned Resul Analysis (TRAI -
MR, Resuit 1 Iamcle_sgganqg e
MR4, Result 2
Ge article 5996049 = | |convention_45?9984
G contract 6116498 }MRA Resul [perty_7753857 @
Ce pering 14257468 MRA Resut 5 -
Cs corvention 4579984 }MRA Resutf [s |
= Ce state 24568 2] =

= Document | & Input & Taxonomy | § § Non-Taxonomy | i

Visualization Module

time_23548
convention_4579954

»-/'--
abstraction_20486 [5

e B
*\-\._____
—
price_12547516

Aﬁyj EL0 ] —

ST A
CONCEPT_0000

period_14257468

76
object 16236 [
acceptance_13141678

must_87773

34 B E

The display of
concept drift management
In Visualization Module.

_ Wwrking_So678B3 [
communication_25764 —

| goo OG5274
S o
arganism_3226 S

__Warticle_5996049
contract_6115498

| doe_1807370
| may_11878850
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Translation Module

£ DODDLE-OWL

Eil Loie

Domain Ontology in OWL format

<rdf =i =zubllassOf > A
<owl:Class rdf ;about="http://mmm. semant icweb. org/dodd |eforzanisn_3226" £
<frdf =:subl lass0f >
<rdf=: label »doe</rdf s label >
<fowliClass>
<owl:Class rdf rabout="http:/fmmm. =emant i cweb. org/dodd | effnust 877737675
<rdfsizubllass0f >
<owl:Class rdf about="http://mmm. =emant i cweb. org/dodd lefent ity 174075
< rdf s1subl lass0f >
<rdf=: labe|>must <frdf =: label>
<fowliClasss
<owliClass rdf iabout="http:/fmmm. semant icweb. org/dodd leffstate_24R68"
<rdfs: labelrstated /rdf =2 label>
<rdf z:subClass0f >
<owl:Class rdf iabout="http://mmm. zemant i cweb. orz/dodd |efCONCERT _0000™ /> &
<frdf =1 5ubl las=0f >
fowliClasss
<owl:iClass rdf tabout="http:/fmmm. semant icweb. orz/dodd leffent ity _1740"
<rdfsisubClass0f rdf 2 resource="https A fmmm. semant | cveb. org/dodd | e§CONCEPT _D00D™ /7>
<rdfs: labelent itwd/rdf=: label>
<fowl:Classy
<owl:Class rdf zabout="http:/fmmm. =emant icweb. org/dodd leffob | izat ion_13REE11773
<rdf=: label>oblizgat iond/rdf =2 label >
<rdfzisubClass0f rdf:resource="http://mnm. semant icweb. org/doddlelistate 245687/
SfowliClass:
<owl:Class rdf ;about="http:/fmmm. semant i cweb. ore/dodd | elfmay_11878890%
<rdf =:subClass0f »
<owl:Class rdf about="http://mmm. =emant i cweb. org/dodd leforgani=sn_3226" />
<frdf 21 2ubl | ag=0f >
<rdf =i label 2may</rdf =2 label >
b——ﬁ:

= Document| & Input | &= Taxonomy | §$ Nun-TaxonumyI iz Outputi




COMCEPT

abstraction

act

attribute

communication
relation
speach_act

change

imtention

concuct

deed

time

[ddays]
[expiration]
[increasze]
[length]
[momenit]
[rmanth]
[period]
[=upply]
[tenth]
[terminstion]
[time-limit]
[unit]
[vears]
zilence

indication_of_intention

contert

regal_relation

assent

letter
[intert]
[purpo=e]

addition
modification
departure
transmission
et rmEnt

delay
day

price

dizcrepancy

[=kility]
[avthority]
[binding]
[confarmity]
[contral]
[difference]
[dizpos=al]
[ecuality]
[faith]
[mature]

[uncertainty]

[unifarmity]
[waliclity]
[wirtuie]
offer

statement
wyithidraweal
acceptance

resocation
rejection

dizpatch

holiday
[clate]

counteroffer
[special]
reply
contractin)

[awoidance]
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Class Diagram0

L)

a—J.

E SRR

- &% : String
- &% : String

b

- Fr7E3th : String

¢

has-a

BMeE L TOMERE

- BrihEHE - float

- Wb FHEE : boolean

- BOH#IE | String
-EMOTER: BYMoOFEERE
- [E%% : int

- & %5 : String

- %55 : String

- BWE BRI

-HEXBER  BRUEXEER

- R - EBmEER S

- fHEDEAE : HEOERE
-BUBEE  BRUBREE
-BEIEE  FRIEE

-THE: TEE

- JREEFERAAL | MEREA
-EKHEHICE T 288 - FKBHICET A28
-EHEZNE >  HEEZHBROSL

bt & L T O

- AREW  FIRFEER

- HERWOBRER  fERHEOMER
-EREOFERY EREORBER

- (EFREFER : Date

SATN O S—BER . RT) U 5—BRER
- BEREEI  BERERT

A—=JL

18 A BAR R

A PN

- PSR R - BhE
- REF 1 ERTREF
- REF2  BRERBHMERE T B EREL

EftEEIL—T
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AR EEE

- BEHE  Fbe
- fREF1  EEREH
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Semantic Web~® £Ef5

RDF [XY—IILZF>THRIMNSEDIDM ?
BEfEWebR— M5 RDFANEHEIE L ?
RDFS, OWLIZEZIZHAHD ?

RDFS, OWLIEZEZSDH ?

X5—7YIE?
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GRDDL

Gleaning Resource Descriptions from Dialects of Languages

profile
XHTMLXE data-view

it transformation

http://www.kanzaki.com/works/2006/pub/1121swo.htmli#s9



ZorAo—BRrITODY

g 2006

ontology document term more >>

Swoo

semantic web search

Swoogle Search

Searching over 10,000 ontologie


http://swoogle.umbc.edu/index.php?option=com_frontpage&service=search&queryType=search_swd_all&searchStart=1&searchString=
http://swoogle.umbc.edu/index.php?option=com_frontpage&service=search&queryType=search_swt&searchStart=1&searchString=
http://swoogle.umbc.edu/index.php?option=com_swoogle_stats
http://swoogle.umbc.edu/index.php?option=com_swoogle_manual&manual=search_swd

Dynamic

Web Services Semantic

Current Web Semantic Web
HTML, URI, HTTP ) RDF,RDFS,OWL

Static

Syntactic Semantic
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TEYRD A2 3—5 O#L$1(2002)

IHAEET DL, o T4 VI TMNSGLE R LXK
BRalzEADTIHGELWD—FENBLEARNICE CEAT, &
WS ZETHD. AAT—2DERIENEIZHEET HDIL,
WA FE o, EEERN—DIAICENSNATEY,

A—H([IHRBEETFTIEOTIVNES4, BEWLGLT T

—2avIZEWWTTHD. EVVERANIX, D TI2H

WTIES2ELSHEELGELY, &L 2 &,

David Weinberge: The Semantic Argument Web,
64.28.79. 69/read/swiftkick/colum. html?ArticlelD=421
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KEEFRIMNDSWT AT T REME

*kE (2001 ~, DARPA+ Ef#)

DAML-S—OWL-S

DAMLZ A /D —RELTHIA

SWSO/FLOWS(Semantic Web Service Ontolog

[/First-order Logic Ontology for Web Servicesw):

SWSITREA#R. PSL(Process Specification Language)&&#&IL TV —
270—DHERIEZHREBARELTERR. HRAE. —RMHBE.
WSDL—S

Ua—UF7KRF+IBM. WSDLOBERNo RV TAVIERERIZT IER

B (2004~, European Commission 6th Framework , 74 LS5 FERT)
WSMO

DERI(T—ILoxA, AVRT VYY) RIL.
SDK(SEKT,DIP,KnowledgeWeb) 75 XZMD T T
http://www.wsmo.org/index.html
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URI

Semantic Web Stack

2001 —

Trust
Proof
Logic
framework 0 é
Rules % S
) ¢
Ontology oy U
RDF Schema
RDF M&S

2005

Trust

Proof

Logic

framework i
_ 3
O OWL  Ries [E
- o
8 DLPbitof OWLRU e

“' RDF Schema

RDF Core
UR Unicode

Encryption
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‘ User Interface & applications
‘ Trust

‘ Unifying Logic \

ontology: Rules:

Query: OoOwWL RIF
SPARQL

Crypto
RDF-S

Data interchange: RDF

XML

URI Unicode



D=6, [AD=6H® Semantic Web

End Users
-> Make SW Easier with good authoring tools !

Coarse grain size concepts

Professional Users
-> Make SW Smarter with good heavy ontologies

Fine grain size concepts

Business Users
-> Make SW Interoperable for agents (components)

with advanced Web Services
Fine grain size of concepts & processes
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meesos  \Web 4.0

2000 - 2030
) .-"m-:il-ntrtp-:fmdaa;m:-
Sempntic Web WE'h 3|]I:nrsnir.u-:l Sbarich
oW, . TWRL  as mane
alax SPARGL r. Semantc Dainbases
gy ATom, .~ S “:Em Vinigets
J-.-u:ﬂ ROF Web 2,002 Bihugs
Faan VVELD £.
SOAP XML vl Social Media Sharing

Java .
Voold Wide 'Web  HTML _.-
- I-I'I'-I'F_ D SaaS  Socal Hetatdiong

Semantics of Information Comnaclions

" Kepword Search  Lighteeighl Collaboraton
BBS Web 1.0 websses "
_— E;_“""_'.-'um.m
My " g e

Ceskop mﬁ.ﬁ-ﬂ. o0 Detabases

o Pl Senvers
Easd PC Era
FIP RC - 1580 1690
USENET -

BC's .- Fin Systems

Semantics of Social Connaclions
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SemanticWeb2.0
A—H+I—xob
2025- ?

ARM

Semantci Web
IT—oxT ok
2015- ?
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