Computational Logic Lecture 17

Information Integration

Michael Genesereth Autumn 2002



Question

Give me a list of 15 inch aluminum skillets with nonstick coating
rated at least 4 out of 5 by Consumer Reports
that sell for under $30

and are currently in stock.



Data Sources

Retailer
Vendor Product
Catalogs Data
Inventory Price
Data Sheets
Company

Data

Consumer
Reports
Ratings

Currency
Conversion
Tables

Demographic
Data



Information Integration




Complications

 Difficulties of Using Multiple Sources

— Distribution
* Network delys
« Part-tme operabn
— Platform Heterogeneity (dozens)
» Differencesn protocol
» Differencesnformat XML, HTML, spreadsheet, ODBC,...)
— Conceptual Heterogeneity (thousands)
» Differencesn schema andocabuéry
* Relative incompkteness

 Lifeis Change
— Technological nnovation
— New Buyers, Suppérs, Market Mkers



Syntactic Search Engines

Search Words

>

Document References

coose |
J

Document

Document

Document

Document

Document




Too Many Results

Query:
Who isolder --Jane orJohn?

Search Words:
John
Jane
older

Document Fragments:

.John isolder thanJane..

Jill wantsto knowwhether Johis olderthan Jane.

.John isolder thandill...
...Jimis olderthan Jane.




Too Few Results

Query:
Is it the casahat Johnis olderthan Jane?

Document fragments:

.John ismore advanceth yearsthan Jane.

..Jane isyounger thadohn..

...Johnis thefather ofJane..




No Integration

Query:
Is it the casahat Johnis olderthan Jane?

Documents:

...Johnis olderthan Jill...

WJillis olderthan Jane.




Contentvs. Form

Semantic View

Those whavill not reason
Perish inthe act;

Those whavill not act
Perish forthat reason.

Syntactic View

Thosewhowil Inot r
easonPerish inth e
act : Thosewhowil |
not actP eris hfor t
hat reas on.
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Structured Data

Free Form Text
Easy to Use but imited capability
Too Few answers, to0 many answers
Impossible to Aggregate effectively

Structured Data
Taxonomy, Attributes, Typed Values
Powerful search possible
Aggregation possible

Adding tags a llows machine to understand so we
can sear ch and integrate.
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Potential Application Areas

Corporate Logistics - Enterprise Resource Directories
Personnel, locations, organizations, equipment, orders

Electronic Commerce - Integrated Product Catalogs
Catalogs, inventories, product ratings, contracts

Health Care - Consolidated Patient Records
Doctors, nurses, lab technicians, administrators, patients

Multidisciplinary Engineering - Concurrent Engineering
Architects, engineers, construction planners

Command and Control - Situation Assessment
Commanders, intelligence, field officers, consultants
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Semantic Integration imfomaster

Data Integration System - integrated access to heterogeneous data sources
giving the illusion of a homogeneous data management system
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Databases

name | manager | of fi ce phone
John Ji |l MJIH222 38086
Jane Jerr y Cedarl? 57493
Ji I MJIH222

Jerr y 420- 032 56777

14



Fragmentation

Horizontal frgmentation

name | manager | of fi ce phone

John Ji |l MJIH222 38086

Jane Jerr y Cedarl? 57493

name | manager | of fi ce phone

Ji |l MJIH222

Jerry 420- 032 56777

Vertical Fragmatation

name | manager name | off ic e phone
John Ji |l John MJIH22 2 38086
Jane Jerry Jane Cedar 12 57493
Ji |l Ji |l MJIH22 2
Jerry Jerr y | 420-0 32 56777
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Conceptual Heterogeneity

name | manager | of fi ce phone
John Ji |l MJIH222 38086
Jane Jerr y Cedarl2 57493
Ji |l MJIH222

Jerry 420- 032 56777

name |employee|loc ation | tel ephone

John MJIH222 72380 86
Jane Cedari? 7257493
Ji i John MJIH222

Jerry Jane 420- 032 7256777




Relational Logic for Mapping

name |employee |loc ation | tel ephone

John MJIH222 72380 86
Jane Cedarl? 7257493
Jill John MJIH222

Jerry Jane 420- 032 1256777

enmpl oye e(X,Y ):- manager( Y,X).

v
name | manager | of fi ce phone
John Ji |l MJIH222 38086
Jane Jerr y Cedarl2 57493
Ji |l MJIH222
Jerry 420- 032 56777




Rules in Epilog

Safe, Horn Rules

gra ndparent (X,Z ):- parent( X)Y),pa rent (Y,Z).
Existential Variables

par ent( X,f( X,Z) ):- grandparent (X,Z).

Disjunction/Classical Negation

fat her( X,Y) |m othe r(X, Y): -pa rent (X,Y ).

fat her( X,Y) :- pare nt(X ,Y), ~maher (X,Y ).
mother( X,Y) :- pare nt(X ,Y), ~father (X,Y ).
Recursion

ancesto r(X, Y): -pa rent (X,Y ).
ancesto r(X, Z): -pa rent (X,Y ),a ncestor( Y,Z) .
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Reference Schema
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Plug-in Architecture
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Selective Materialization

Spectrum of Data
Management Strategies

>

Data Warehouse 80% 10% Middleware
Centralized Data Distributed Data
(Moving the data) (Moving the gquery)

-

=
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DatawebUser Interface

DataWeb
Virtual information netwg
Hyperlinked Concepts
(one entity, one page) |G -

lick-through Browsing

pdate (single entry principle)
ross Category Search
otification (smart push)

Internet/Intranet o
Physical Network paeastd
Hyperlinked Databas
Documents



Demonstration Architecture

Costco Interface GTW Interface Payless Interface
Rule Intearator Internal
Library Slel Warehou se

" Corning J{ Mirro " Regal
Agent Agent Agent
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GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB

Aboutthe ST Catalog_

COMMERCE
ONE.

o To Commerse One.net

Crire ctomy Home o To Commerce One

Simple Search [l Administrator

Hearch for |

Copyright & 2000 Commerce One, Ine. All rights resenved.

== [ 5 T &P Eal 2




= Metscape: selectClassF =—ses—— B

4 v AR e wdadISE D32

V .
.-| Location: f [ 59 o the Home page ., srponTpOOR?

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB COMMERCE

o To Commerce One o To Commerse One.net

Crire ctomy Home Aboutthe ST Catalog_

Simple Search [l Administrator

~ Product

4
4
4
4
4
4
4
4

14 - Paper Materals and Products
26 - Power Creneration and Distdbution Machinery and Accessores
a0 - Stmetures, Building , Construstion and Manufactudng Components and Supplies
31 - Manufacturng: Components and Supplies
32 - BElectronic Components and Fupplies
43 - Communications , Computer Equipment, Perdpherals, Components and Supplies
44 - Office Equipment, Accessores and Supplies
45 - Prnting, Photographic and Andio/¥isval Equipment and Supplies

= 52 - Furniture , Fumishing s, Domestic Applisnces and Consumer Electronic Products

= 5215 - Domestc kitchenwace
P Sz151% - Domestic conkwrare

b oS- Apparel, Lurgrare, and Personal Care Products

B 55 - Published Products
Service
Organization
Company
Location

b e i

Search for |
|

Copyright & 2000 Commerce One, Inc. All rights resenved.
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D = MNetscapelSraith=aDa/ama———————— E

4 v AD2rmwmwdadsSsE D33

-
.+ Location: \& |htt|:- :##0.0.0.0 3000/ gbw FSEARCH?C lazs=UNSPSC.521515

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB COMMERCE &=

Crire ctomy Home o To Commerce One o To Commerse One.net Aboutthe ST Catalog_

Halp
4 Pl'ﬂﬂ_UE_T Unspsc.521518. Type D ACcessory = =
4 Bervice Eaking Dish
; %IE%M gﬂwl — 20 of 266 items
LOIpans up —
P Location Dish il 3500971 1.5q1 Sauce Pan
} 3500954 2qt Sance Pan
Unspsc.521518 Material D &1 v T 3500952 S0t Sance Pan
Ceramic 32009355 1.5q1 Pourdng
Glass 1 Sance Pan
Iron = | 3500936 2,501 Pourdng
Stainless | ™ Sance Pan
FS00957 3.5q1 Pourdng
Unspsc.521518 Interior D Ceramic = Sance Pan
Enamel = 3500950 Sin 2killet
Flass = 3500249 10in Skillet
tetal = | 3900245 12in killet
Forcelain | ¥ 2200933 Sin Monstick
Skillet
Unspsc.521518 _Exterior D Ceramic = 2200982 10in Nonstick
Enamel = 2killet ) )
3 Flass T b %i?ﬁiﬁ 12in Nonstick
M=tal | whllel
Formelain [ 3500947 4.501 Dutch Oven
3500355 60t Stock Pot
Unspsc.521518. Color = J200946 Sqt 3tock Pot
o ] Dack 12 3500945 10q1 Stock Pat
Siloer 3500386 2. 250t Tea Fettle
lear |™ 3500955 2qt Steamer Insert
White [ | 3500957 dqt Steamer Insert
3500944 2qt Diouble Boiler
Inzert
Unspsc.521518 Capacity At least and at most quarts —
. More,
Unspsc.521518_Diameter At least and atmost inches
Unspsc.521518 . Ms1p At least and atmnost dollars
Unspsc.521518 Manufacturer D Boisecascade |o
Corning =
Mirro —
Officedepot | _
Fegal - |~ |
-
Copyright & 2000 Commerce One, Ine Al rights resened.
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D = MNetscapelSraith=aDa/ama———————— E

4 v AD2rmwmwdadsSsE D33

-
.+ Location: \& |htt|:- :##0.0.0.0 3000/ gbw FSEARCH?C lazs=UNSPSC.521515

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB COMMERCE &=

Crire ctomy Home o To Commerce One o To Commerse One.net Aboutthe ST Catalog_

: ﬁ Unspsc.521518. Type D Foaster
RElVILE Sance Pan
P Oreanization Skillet 20 of 59 items
¥ Company Stock Pot
P Location Tea Kettle d 3500950 Gin Skillet
. 350099 10in Fkillet
Unspsc.521518. Material D & umd v 3500245 12in 2killet
Ceramic 3500933 3in Honstick
Glass — Skillet
Irom || 3500982 10in Monstick
Stainless | ™ Skillet
3500965 12in Monstck
Unspsc.521518 Interior D Ceramic = Skillet
Enamel = 2olutions 9in Skillet
Flass = 3514480 Bin 2killet
Hetal sl 3514507 10in Fkillet
Forcelain | ¥ 2214527 12in Skillet
3500795 12in Chicken Fryer
Unspsc.521518_Exterior D Ceramic = 200579 1200 Sauteuse
Enamel = Revere Copper Clad
3 oy = b Etainless Steel Sin Skillet
Hetas =] 3520527 12in Skillet
Poroelain | 3500753 1 2in Chicken Fryer
3500882 12in 3autense
Unspsc.521518. Color = Eevere Aluninum Dise
o ] el = Botto Staindess Steel 9in
; Shillet
egnisll PN 3500115 Bin Skillet
Thite | 3500116 10in fkillet

3200117 15in Skillet

Unspsc.521518 Capacity At least and at most quarts  More. .
Unspsc.521518_Diameter At least and atmost inches
Unspsc.521518 . Ms1p At least and atmnost dollars

Unspsc.521518 Manufacturer D Boizecazcade

Corning
MHrra
Officedepot
Regal

A [l

]

Copyright & 2000 Commerce One, Ine Al rights resened.
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4 v AR e wdadISE D32

-
.+ Location: \& |htt|:- :##0.0.0.0 3000/ gbw FSEARCH?C lazs=UNSPSC.521515

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB COMMERCE &=

Crire ctomy Home o To Commerce One o To Commerse One.net Aboutthe ST Catalog_

Produrt Unspsc.521518. Type D Foacter =

service Sance Pan
Organization Skillet

Company Stock Pot
Locaton Tea Kettle

5 items

[ Ji

s e e e

2200117 1510 Skillet

. 27069 Baute

Unspsc.521518 Material D &1 i Tm 27199 Srillpan
Ceramic 92732 Baute

Flass — Jo817 15 In Fiy Pan

Iron = |

Stainless (7

Enamesl
Flass
M=tal
Porcelain
Teflon

Unspsc.521518 Interior D

1]k

Unspsc.521518 _Exterior D Ceramic
Enamel

I Glass

Metal

Porcelain

e[l

Unspsc.521518_Color D Black
Grey
Zilver
Clear
Thite

Unspsc.521518 Capacity At least and at most quarts

Unspsc.521518_Diameter At least |15 and atmost inches

Unspsc.521518 . Ms1p At least and atmnost dollars

Unspsc.521518 Manufacturer D Boizecazcade

Corning
MHrra
Officedepot
Regal

1]»

A [l

]
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= MNetscape:Result=s— B

4 v AD2rmwmwdadsSsE D33

v .
-| Lacation: #f [htp //0.0.0.0:3000/gtw /COMP ARE?

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB COMMERCE

o To Commerce One o To Commerse One.net Aboutthe ST Catalog_

Crire ctomy Home

Simple Search [l Administrator

ID [ 2500117 15is Bkiller | 27060 Sawte | 27100 Grillpam | 02732 Sawte | JS5217 15 In Fry Pam
[Type |Ekillet heillet |Ekillet | Eleillet | Elillet
[Material | Auminum | Tuminum | Auminum | Auminum '
[nterior [Teflon Teflon [Teflon [Teflon [Teflon
[Exterior | dmndn [Porcelain [Porcelain [Porcelain [Teflon
[Color |gilver Elack [Eilue [Elack [Crey
Covaciy | . . . . .
[Dismeter | 15 15] 15] 15] 15
[MaRP ' 33| 49 | 45 | 44 | 9z
Manufacturer |Coming Mitrn Mirrn Mirmo Regal

[T 050035001174 071105270695 [071105271999 [071105927322 [073005018563

Tmage

Copyright & 2000 Commerce One, Ine. Al rights resened.
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n=————————— Metscape: InspectReatl =" B

4 v AD2rmwmwdadsSsE D33

- .
.- Location @ |htt|:- :f#0.0.0.0 3000/ gbw £ INSPECT 70b ject=REG AL

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB

Aboutthe ST Catalog_

COMMERCE
ONE.

o To Commerce One o To Commerse One.net

Crire ctomy Home

Simple Search [l Administrator

[Regal iz an object of tvpe Company.

Hame Regal Ware Inc.
Hationality Uk

Supplier

this Company.
e

Copyright & 2000 Commerce One, Ine. Al rights resened.
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Metscape: Search

L

A4t 2 w6 S B 3

-
.+ Location: \& |htt|:- :##0.0.0.0 3000/ gbw FSEARCH?C lazs=UNSPSC.521515

Crire ctomy Home

GTW DIRECTORY

o To Commerse One.net Aboutthe ST Catalog_

o To Commerce One

COMMERCE 4~
SEARCH THE GLOBAL TRADING WEB ONE. =

Product
Service
Organization
Company
Locaton

s e e e

Silver | =
Cleatr
Capacity At least and at most

Diameter Atleast (15 and at most
MERP A1 least and at most

Manufacturer D [an object of type compeny

4 items

3500117 15in Skillet
27069 Baute

27199 Crillpan
02732 faute

Hame |

Supplier D
Boisecascade

Corning
[Hrro
Dfficedepot

[ [l

Company. Hationality D [a conntry that satisfies the following criteria
Conntry. Capital

O

N Country. Continent D

Country. Corporation D

[ Exactr

&bu Dhabi
abuja

Bocra

Bddia Ababa
dlgiers

1

Bsia
dustralasia
Europe

Horth &merica
South &merica

Boisecascade
Corning
Iirro
Officedepot

A« [l

Fegal

4 | » ]

KILC

Copyright & 2000 Commerce One, Ine Al rights resened.
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D = MNetscapelSraith=aDa/ama———————— E

a2 AD2rmwdadsdE DA

-
.+ Location: \& |htt|:- :##0.0.0.0 3000/ gbw FSEARCH?C lazs=UNSPSC.521515

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB COMMERCE =

o To Commerse One.net Aboutthe ST Catalog_

o To Commerce One

Crire ctomy Home

. e
b Pooduct Silver : 1 item
P 2ervice Clear
S JoE17 15 In Fry Pan
4 Qrzanization Capacity A1 least and at most
¥ Clompany
P Location Diameter &1 least [15 and at most

MERP At least and at most
Manufacturer D [an object of type compeny
" | [ Exact?

Company. Hationality D [a conntry that satisfies the following criteria

Country. Capital D abu Dhabi
abuja
Bocra
Bddia Ababa
dlgiers

1

l Country. Continent D asia
dustralasia

Europe

Horth &merica

South &merica

Country. Corporation D Boisecascade

Corning =
Iirro —
Officedepot |2
Regal -
Supplier D =
Boisecascade |
Corning
MhHrro sl
Dfficedepot =

4 | » ]

Il [4]»
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O=——"———————————— Netscape: Inspect J5817 15 In Fry Pan

4 v AD2rmwmwdadsSsE D33

- .
.+ | Location 4& |htt|:- :##0.0.0.0:3000/gbw £ INSPECT 70b ject=J5817-15-IN-FRY-F &N

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB

Aboutthe ST Catalog_

o To Commerce One o To Commerse One.net

Crire ctomy Home

5817 15 In Fry Pan iz an object of type 521518 - Domestic cookware.

Type 2killet
Material

Interior Teflon
Exterior Teflon
Coloxr Giew
Capacity 4
Diameter 15
MERFP 9z

Manufactorer Regal

urc 073008013563

Image
e
==
>l

this Unspsc.521518.

Copyright & 2000 Commerce One, Ine. Al rights resened.
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[[] =——————="Netscape: Inspect 15817 15 In Fry Pan ="c—"—— [ H | [ ==————— Netscape: Inspect 15817 15 In fry Pan"0—— 01 H

€AV rBaIEB Y H|} € & 3% » 6 6l 3 & B 2

- w
| Loation: Jf [hitp://0.0.0.0 3000/ gtw / INSPECT 70b ject=J551 7-15-IN-FRY-F AN [ ;| Losation: i [http //0.0.0.0:2000/regaldataserver /INSPECT 20b ject=J5817-15-IN-FRY-F Al |

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB

-
Zo To Commernze One.net Aboutthe ST Catalog_ @ r
Simple Search | Administrator =

75817 15 In Fry Pan iz an object of t7pe 521518 - Domestic cookwarte.

Go To Commerce One

Crirzctory Home

J3817 15 In Fry Pan iz an object of t5pe Regal.

Type Skillet Regal Type Fury Pan
Material
A Regal Gange 8 Ga
Interior Teflon
Teflon Regal Interior  Arc Spraved
Exterior Teflon .
Regal Exterior A Spraved
Color Grew .
Regal Height 2
Capaci 4
pacity Regal Diameter 15
Diameter 15 A
Regal Price &0
MERP oz
Regal Upc 0730030158563

Mannfacturer FRegal

Regal Picture
urc 078002018563 [ —
e
Image .
e,
-

this Unspsc.521518.

this Regal.

Copyright & 2000 Commerce One, Ine. Al rights resenved.
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Metscape: Inspect 13817 153 In Fry Pan

O

Metscape: Modify 15817 15 In Fry Pan

=)=

4 v D2 madsE @A

-
.| Location: \g |htt|:- 14 40.0.0.0:3000 gtw /INSPECT #0b ject=J5817-15-IN-FR'/-F AM

Crirzctory Home

GTW DIRECTORY

Go To Commerce One

SEARCH THE GLOBAL TRADING WEB

Zo To Commernze One.net Aboutthe ST Catalog_

Type
Material
Interior
Exterior
Colox
Capacity
Diameter
MERP
Manufactorer

uprc

Image

Zkillet

15
oz
Regal

073003018563

e,
-

this Unspsc.521518.

Simple Search | Administrator

75817 15 In Fry Pan iz an object of t7pe 521518 - Domestic cookwarte.

Copyright & 2000 Commerce One, Ine. Al rights resenved.
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4 v D2 WadssS @ 3

e
.-| Location: 7 [http//0.0.0.0 3000/ reqaldataserver /MODIFY ?

Update succesiul. Tse the following fommn to make changes.

Jof17 15 In Fry Pan is J5317 15 In Frv Pan Regal with the following profile.

Regal Type [ Frv Pan i]
Regal Gauge 5 Ca -

Regal Interior [ Axe Sprayed i]
Regal Exterior [ Are Sprayed i]
Regal Height |2

Regal Diameter | 15

Regal Price |6|:|
Regal Upc [078005018563
Regal Pictare | <& HEEF=file:///gulliblesinfomaster fexam

(Gt s e
(B ) oo on

@

[«]»
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[[0 =————=Netscape: Inspect 15817 15 In Fry Pan ="c——"—— ] B | [ ==————— Netscape: Modify 15817 15 In Fry Pan""——a"—= 01 B

<5 A D2 a Sl B Y Hil < o A% 26 6 S0 Y

-
.:| Location: M [http //0.0.0.0 3000 fqtw / INSPECT 70b ject=d551 7-15-IN-FRY-P AN

e
.-| Location: 7 [http//0.0.0.0 3000/ reqaldataserver /MODIFY ? |

@

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB

G0 To Commerce One

Crirectory Home o To Commernze One.net Aboutthe T Catalog_

Simple Search | Adminitrator

2817 15 In Fry Pan is an object of t7pe 521518 - Domestic cookware.
Update succesiul. Tse the following fommn to make changes.

Type ArCcessory J5817 15 In Fry Pan iz J5517 15 In Fry Pan Regal with the following profile.
Material Regal Type [ Bteamer Inset =

Interior Teflon Regal Gauge g Ca =

Exterior Teflon Regal Interior [ A1 Sprayed i]

Color Elack Regal Exterior [ Diracote i]

Capacity 4 Regal Height =

Diameter 15 Regal Diameter |15

MSRP 153 Regal Price [100

Manufacturer Regal Regal Upc [078005018563

uec 078008018563 Regal Pictare |<|FL HFEF=file:///sgullible/infomaster fexam

I
P . (Fpiee ) s o
t ) (B s e

this Unspac.521518.

Capyright @& 2000 Commerce One, Ine. Al rights resenved.
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Metscape: Inspect 13817 153 In Fry Pan

O

Metscape: Modify 15817 15 In Fry Pan

=)=

4 v D2 madsE @A

-
.| Location: \g |htt|:- 14 40.0.0.0:3000 gtw /INSPECT #0b ject=J5817-15-IN-FR'/-F AM

Crirzctory Home

GTW DIRECTORY

Go To Commerce One

SEARCH THE GLOBAL TRADING WEB

Zo To Commernze One.net Aboutthe ST Catalog_

Type
Material
Interior
Exterior
Colox
Capacity
Diameter
MERP
Manufactorer

uprc

Image

Zkillet

15
oz
Regal

073003018563

e,
-

this Unspsc.521518.

Simple Search | Administrator

75817 15 In Fry Pan iz an object of t7pe 521518 - Domestic cookwarte.

Copyright & 2000 Commerce One, Ine. Al rights resenved.
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4 v D2 WadssS @ 3

e
.-| Location: 7 [http//0.0.0.0 3000/ reqaldataserver /MODIFY ?

Update succesiul. Tse the following fommn to make changes.

Jof17 15 In Fry Pan is J5317 15 In Frv Pan Regal with the following profile.

Regal. Type [ Steamer nset i]
Regal Gange g Ga =

Regal Interior [ &ue Sprayed B
Regal Exterior [ Dmracote i]
Regal Height |2

Regal Diameter | 15

Regal Price | 100
Regal Upc [078005018563
Regal Pictare | <& HEEF=file:///gulliblesinfomaster fexam

(Gt s e
(B ) oo on

@
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Nl Netstape!Dispatth =r0-— 0| §

- .
.:| Location: M [http //0.0.0.0:3000 /COORD INATOR / |

t,
[z]

GTW Catalog Coordinator

[ Expand [Find |Create 'C]nmge
.B'llj"BI [1 [Find [Create 'Chsnge_
[Zellex [0 [Find [Create  [Change
'Exc]nmge [0 [Find [Create 'Chsnge_
[Fileserver |1 [Find |Create 'Chsnge_
w
[ £
Enter suhsm':ng:| Retriewe

B e S P E2l 22
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I=="——m————————— Netscape: Createfileservero"000—\"—"—"——— 0| H

i A D 2 ma S B Y

-
.| Location: \& |htt|:- 44000.0.0:2000/ coordinator {CREATE ?Class=F ILESERVER

GTW Catalog Coordinator

Cieate |r-:1]:- a3 a Fileserver with the following profile.
Agentcapability [ Indexed i]
Extractmetadata Drynammic -
Filename |g'u.'l.lihle rcatalog: cookware: renfrem: rer{fre'
Format [ Semanticxml i]
Interest D D =
*
+
&
<
=< —
> sl
= -
Specialty D D =
+*
+
i
<
=< _—
» il
r= -
Rootclass D D [ i][ Expand ]
Honcreateableclass D D [ i][ Expand ]
Honchangeableclass D D [ i]l Expand ]
Rootrelation D D =
*
+
kB
<
=1 — _ |
> sl |~
- -
e
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OI=———————————————— Netscape: MoldiFRil ="u0o—o=-—-———————————— N H

19 5 AR r il 5 BB =

-
-| Location: H [htp 7 /0.0.0.0 3000/ coor dinator /CREATE?

GTW Catalog Coordinator

Hewr object succesiul. ze the following form 0 make changes.

Rdb iz Rib Fileserver with the following profile.

Agentcapability [ Indexed %
Extractmetadata Dryvnarmic -
Filename |g'u.'|.1ible rcatalog: cookware: renfrew: renfres
Format [ Semanticxml 3
e 00 %

*

+

!

1

= —]

. F

= S
Specialty D D Renfrew. Unspsc. 521518 Cid

Eenfrew. Unspsc. 321515 . Diameter

Benfrew Unspsc. 521518 Hue

Eenfrew. Unspsc. 521518 . Hanufacturer

Eenfrew. Unspsc. 521518 Material

Eenfrew. Unspsc. 521518 . Pid

Benfrew. Unspsc. 521518 Price

Eenfrew. Unspsc. 521518 . Surface -

Feplicate. Host -
Rootclass D D [ Renfrew. Unspac. 521518 - " Expand ]

[ & ]| Expand |
Honcreateableclass D D [ i][ Expand ]
Honchangeableclass D D [ i]l Expand ]
Rootrelation D D
IR ED T R BN E e D ED = L N N D PO U R B [ 5 T &P Edl NE

NN




I=="———————— Netscape: Bxecute Integraterules=—""r° ——""————— [0 H

i A D 2 ma S B Y

- :
.-| Lacation: # [htp 7 /0.0.0.0:3000/coor dinator /Run? |

GTW Catalog Coordinator

Run action Integraterules on the following arguments,

Integraternles. Source D D [ Rib i]
2]

Integraterules Target D D [Libmry

sfel S (2 o[ D0maaiooo00 0 e [@ (@) e8] e [ (B [2r] @Bl g [@r &b | D (B RFELINEE A7




= Metscape:Result=—————————— B

COMMERCE

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB ONE.

Crirectorny Home Go To Commerse One G0 To Commerse One.net Aboutthe GTUW Catalog_

Simple Search [l Administrator [l Help |

1D ["Enn | Rz | BR13 | B4 | B15 | RIG

ype

[Iaterial [&Tuminumn [Aduminun [Alumninum 'Ir-;n 'Ir-;n [Iron

[Toteior

[Exterior

[Calor

'Capanity

[Diameter | 1z | 1z | 12 | 1z | 1z | 1z
WMSRE . . . . . .
[Marwfacmrer Renfrew  |Renfrew  |Renfrew  |Renfrew |Renfrew Renfrew
e ; ! ! ! ! !

'Imﬂ.ge

Copyright & 2000 Commerse One, Inc. Al rights resened.

= MNetscape:Result=s— B

[ ¥
Infomaster
D | BEn | Rz | R13 | B4 | RIS | RI6

'Ren.frew.Unspsc.SZ1518.Manu.fa;:wrer [Renfrew [Renfrew [Renfrew [Renfrew  [Renfrew  |[Renfrew
[Renfrew Unspsc 521515 Price ' 32 | 40 | 43 | 32 | 40 | 43
[Renfrew Unspsc 521518 Fid [oooo11 [oooo1z [oooo13 [oooo14 |oooois  ooooie
[Renfrew Unspse 521515, Cid [o72043 [o7a043 [o72043 [o7a043 072043 (079043
[Renfrew Unspsc 521518 Dismeter | 12| 12| 12| 1z | 1z | 12
[Renfrew . Unspsc 521518, Hue [Ehony [Chareoal [Pumice [Teal [Aqua [hite
[Renfrew . Unspsc 521518, Surface [teflomn-adwminom [teflon-sduminum [teflon-sluminm [teflon-iron [teflon-iron [eflon-ion
[Renfrew . Unspsc 521518, Material | Aluminm | Aluminum | Aluminmn [Tron [Tron [Irom

TnfomasterTet is a data integration system developed bor the Logie Group sk Btanford Tniveristy.
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O=————7—7————————————— Netscape: Edit Rule in QBE

- A D e aE S @

- .
.:| Location: M [http//0.0.0.0:3000 /Library /QEE?

GTW Catalog Library

Unspsc. 521518 Upc

2 O |‘?prodw:t Tupe

Renfrew Unspsc.521518.Cid

Q@ O |[*product 7oid

Renfrew. Unspsc 521518 Pid

o O .|?pr0duct [pia
Suingappend
® g .|?cid .|‘?pid .|?upc

HSave Rule Cropsrert 1o S0L A4d Conditon || *
[

Drop Rule Consrert 1o KIF Delete Selection
Dptar Foe

The STW Catalog is an application of Infomaster.
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E = Netscape: Result

4 v AD 2 wmdadSaE @ E

- .
:| Location: M [http //0.0.0.0 3000 /6T /COMP ARE?

GTW DIRECTORY SEARCH THE GLOBAL TRADING WEB

Aboutthe GTWW Catalog_

Crire ctony Hiome o To Commerce One o To Commerse One.net

Simple Search [ Administrator

comegE &

ID El1 E12 E13 E14 E15 E16
—
[Material | Aluminum [Aluminum |Alwminmm [Tron [ron [Tron
e . . . . .
[Exterior
[olor
'Capacity
[Dismeter | 12| 12| 1z | 1z 12| 1z
— . . . . . .
[Manufactrer [Renfrew [Renfrew [Renfrew [Renfrew [Renfrew [Renfrew
[UpC [079043000011 |079043000012 (079043000013 |072043000014 079043000015 [079043000016
— . . . . . .
O=————————————— Netscape:Result =jf=]
— —
Infomaster
ID [ En [ Rz [ ER1z | B4 | EB15 | R1&
'Ren.frew.Unspsc.SZ1518.Manu.fa;:wrer [Renfrew [Renfrew [Renfrew [Benfrew |[Renfrew  |[Renfrew
[Renfrew. Unspsc. 521515 . Price ' 3z | 40 | 4z | 3z | a0 | 43
[Renfrew. Unspsc. 521515, Pid [oooo11 [oooo1z [oooo13 [oooo14 [oooo01s  [Dodoie
[Renfrew. Unspsc. 521518, Cid 072043 072043 072043 [079043  [072043 (079043
[Renfrew Unspsc. 521518 Dismeter | 12 | 12 | 12 | 12 | 12 | 12
[Renfrew Unspac 521516 Hue [Ebomy [Charcoal [Pumice [Teal [&qua [+#hite
[Renfrew Unspac 521518, Surface [teflon-aluminum teflon-aluvminum [teflon-aluminum [teflon-imon [teflon-imon [eflon-iron
[Renfrew Unspac 521516 Material |&luminum |&luminum |&luminum [Tron [Tron [lron
Infomaster 1T is o data integration system deweloped bar the Logie Sroup ab Stanford Tndweristr.
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Assets Leveraged

Complexity hidden
SQL Skillsand Code preserved
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Business to Business Net Commerce

$Billions
$1,400-

$1,200-
$1,000-
$800 -
$600 -

$400 -

$200 -
$0 -

1998 2001 2003
Source: Forrestd&research, 1999
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Market Makers
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The InfomediariedMarket

$Billions

$20 -
$18 -
$16 -
$14 -
$12 -
$10 -
$8 -
$6 -
$4 -
$2 -
$0 -

1998 1999 2000 2001 2002
Source: \Wblpe Brown Whelan

m Ads
o Fees
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Components of Digital Marketplace

Transaction execution
Order taking, tracking, payemt, auction,...

Order Fulfll ment
Requisition, approval process, budgptijcing

Product Inbrmation Management
Aggregation ofProduct Infbormation
Search and Update

49



Quote

“The catal og ... Is what |
believe is bl ocking the growth of
Internet commerce today...”

Geoffrey Moore, Author of Crossing
the Chasm, RedHerring, February
1999.
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View Inversion

Example

enmpl oye e(X,Y ):- manager( Y,X).

l

manager (Y, X):-e mployee( X,Y).

Automated View Inversion

Predicate Completion on relations in Reference Model
Simplification within and across rules using Model Elimination

Correct (all answers justified by data)
Complete (all such answers)

Best newcomer paper award at PODS 97
US Patent pending
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Example of Complete Inversion

fat her( X,Y) :-pa rent (X,Y ),ge nder (X,m).

mother( X,Y) :-pa rent (X,Y ),ge nder (X,f ).

|

par ent( X,Y) :-fa ther (X,Y ).
par ent( X,Y) :-mo ther (X)Y ).
gender( X,m) :-fa ther (X,Y ).

gender( X,f) :-mo ther (X,Y ).



Examples of Semi-complete Inversion

Existential Variables

gra ndparent (X,Z ):- parent( X,Y),pa rent (Y,Z).

!

par ent( X,f( X,Z) ):- grandparent (X,Z).

par ent( f(X, Z2),Z ):- grandparent (X,Z).
Disjunction

par ent( X,Y) :- fath er(X )Y).

par ent( X,Y) :- mother(X )Y).

!

fat her( X,Y) |m othe r(X, Y): -pa rent (X,Y ).
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Disjunctive Source Description

Sources (non-Recursive Datalog):
s1(X,Y): - vir gin (X,Y) , m aj or( X), majo r(Y ).
s2(X,Y): - wunited (X,Y) ,maj or( X), majo r(Y ).

s3(X,Y): - vir gin (X)Y) .
s3( X,Y): - united (X,Y) .

Query:

query( ): - vir gin (X,Y) ,unit ed(Y,2).

Partial Query Plans (infinitely many):

query( ): - s1( X,Y), s2(Y,2).
query( ): - s1( X, X),s3 (X, Y),s2 (Y, 2).

query( ): - s1( X" ,X’), s3(X ,X),s3 (X,Y) ,s2 (Y,Z2) .
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Query Plans

After Inversion:

query( ): - vir gin (X,Y) ,unit ed(VY,2)
~vi rgi n(X,Y): -~ query (), unite d(Y,Z)
~unite d(Y,Z): -~ query (), virgi n(X,Y)

vir gin (X, Y) - s1(X,Y)
vir gin (X, Y) - s3(X,Y) ,~united (X, Y)

uni ted (X, Y) :- s2(X)Y)
uni ted (X, Y) - s3(X,Y) ,~vir gin (X, Y)

After Simplification (recursive Datalog):
query( ): - vir gin (X,Y) ,unit ed(Y,Z)

vir gin (X, Y) - s1(X,Y)
vir gin (X, Y) - virgin( X, X),s3 (X, Y)

uni ted (X, Y) :- s2(X)Y)
uni ted (X, Y) - s3(X,Y) ,unit ed(Y,Y")
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Complexity Results

Source Descption

User Query
conjunctve disjunctve recursve first-order
conjunctve PTIME PTIME PTIME  undecdabke
disjunctive co-NP co-NP co-NP  undecdabk
recursve co-NP co-NP undecdablke undecdabk
first-order | undecdabke undecdabke undecdablke undecdabk

Data compexity to decdewhether aupleisin theansver.
Table of resuis courtesyf Oliver Duschka[PhD. dissertaton 1997]
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