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o Aggregatordefinition, tynes & examples
o Enahiing technologies

9 New emerging aggregators
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s Iransparently coliects iniormation

o With orwithout prior'source arrangement
. resolves contextual difierences

5 Periormsanalysis
o Notmerelygather
5 Renresents luser
o aclsas agent for user




Aggregator Iypes & Exampies

s Gomparison Aggregator
» dggregates hook price information
5 Relationship Aggregator
» aggregatesirequent fhiermilage programs
s Intra-organizationalAggregator
. aggregates separate departmental calendars
g Inter-organization Aggregator

» dggregates iniormation abouta company
from multiple sources (financials, news, etc}
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; Amazon_com: A Glance: Microzoft Secretz : How the World's Mozt Powerful Software Company Creates - Microzoflt Internet Ex___ [Il[S] E3
J File Edit '“iew Fawvortez Toolz Help

amazon.com

T

WELCOME |gsinle] 43 TOY5 & GAMES | ELECTRONICS | e- AUCTIONS

BOOK  BROWSE FEATURED IN  AWARD  COMPUTERS BUSINESS &
SEARCH = sUBJECTs ~DESTSELLERS  "rurmEpia  WINNERS & INTERNET D5  [uVESTING

Bﬂﬂkfﬂ-ﬁﬂ-mlﬂliﬂ-ﬂ Microsoft Secrets : How the World's Most Powerful Software Company
Creates Technology, Shapes Markeis, and Manages People
at a glance by Mlichael & Cusumanc, Eichard W, Zelby (Contributor)
FEwiEws List Price: $36-68 | Add to Shopping Cart

Mlcrﬂsc]ﬂ Our Price: $2 1.00 [wou can alway s remove it later)

customer - YOU Save: $9.00 (30%) @

Shopping with us is

comments
100%0 safe.

if wou like this o LT . i ility: i ithi ' Guaranteed.
book. .. e M RS

read an excerpt

table of contents

_ Hardcowver {October 19957
related articles Free Press; ISBM: Q028740423 ; Dimensions{in inches): 1.67 «9.57 = 6.57

Other Editions: Paperback

e-rmail a friend

about this book...
Amazon.com Sales Rank: 32,674
Eeyword Search

Avg. Customer Review: T
| Books j

Murnber of Reviews: 5

Write an online review and share wvour thoughts with other readers!

I — Customers who bought this book also bought:

Wideo, Tovs, or Electronics _ L L _ . . e . . LI
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vk Netzcape - [Books.com]

File Edit %iew Go Bookmarkz Options Directory  Window  Help

QUICK SEARCH

@SEARCH @COWNTENTS @CAFE WACCOUNT «ORDER SHELP
I Gl
Bmkécom Go 1o Musicspor.com Go 1o GooDMOVIES.COM “

AD D ” | ONA L Microsoft Secrets; How The World's Most Powerful Software
INFORMATION Company Creates Technology, Shapes Markets, And Manages Peopl

A by Cusumano, Michaesl A, (With: Selby Richard Wy

Retail Price Qur Price Amazon B&N Borders

LIS%30.00 £20.95 ¥21.00 ¥21.00 $21.00
(S awe 30%)

Binding Pub Date Category Publisher ISBN
Eooks You'll Like Hardcover 10,1995 Computer Books: General Free Press 00287 40453

Specialty Store

@ “insts Availability: Usually ships out in 2-3
my ordet .
business days.

More titles by
Cusurmano, Michael A.

(With: Selby, Richard W) Today, Microsoft commands the high ground of the mfomation superhighway by owning the
operating systems and basic applications programs that run on the wotld's 170 million
cotnputers. Bevond the unquestioned gentus and wsion of Bill Gates, what accounts for
Microsoft' s astounding success?

For the first time, drawing on almost two years of on-site observation at hficrosoft
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WWW.mysimon.com

a mySimon : booksz, music & movies - books - search results - Microzoft Internet Explorer provided by Amenca Online

J' File  Edt “iew Favortes Toolz Help

M}’SIMOH Books Search Results

horne > books, rauszic 2 rmovies > books = search rasults
|Departments j @

Total results: 10 M Uﬁ Microsoft Secrets: How the World's
e et ECrﬂS Most Powerful Software Company
books BINARN Creates Technology, Shapes

Give us your Feedback! i’ A 4 Markets, & Manages People
T : Author: Michael &, Cusumano

Shipping Location:

Format: Hardcover
ICDnt. US - Street j Ty Publisher: Free Press, The

Shipping Method: Date Published: 00:00:00,0
Mumber of Pages: 415

IStandard 'I GD!l ISEN: 0028740483

List Price: $20.00

Tips: Did yvou know that results can be SORTED alphabetically ar
nurnerically? Click on the colurnn names to sort!

Shipping Shipping  SHIRIIE
Merchani 4 Price 4  Method 4 Time  Cost®  Total Price 4
AllDirect. com $18.00 USPS Ground 7-21 days $3.45 ¢ 21.45 ENAD

AMMAZon. com $21.00  Standard Shipping 37 days $3.95 $ 24.95
Borders.com $21.00  Standard 37 days $3.95 $ 24.95
Fatbrain.corm $21.00  Standard 37 days $3.95 $24.95

Books Mow $27.00  USPS Priority Mail  10-12 495 $31.95
days
Bigy Words $18.51  USPS Fast (Less 35 $4.90 $ 23.41
than 5353 huzinees J

8 ﬂﬁtaltl E Marko.. | ﬁEudD |@E:-:ph:| |.M||:ru:u | oL Palm .. ||@I‘I‘I}I .Nets | Micro.. | |ﬁ@ ﬁ@ﬂcﬂa%ﬁ]@ 10:43 &k




File Edit

“Wiew Go Bookmarks
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wis Netzcape - [DealPilot.com, the Ultimate Comparison Shopping Engine: Price Comparizon Results]

Options

Directory  Window  Help

Click on one offer (1st column) to proceed to the respective shop!

Displaving Tap Ten offers:

Us% 19.55

barnesandrnoble. corm, USA,
MO/ M

Discount

US Sales

Tax

usE o,

an

us$ 3.

93

Shipping
Time

3-6 days

Shipping
Service

.S, Postal
Service

Delivery
Time

4-7 days

Us% 20.95

Al Books, USA, M

us# 0.

oo

us$ =

95

4-& days

UPS Ground

F-11 days

us$ 21.37

AlphaCraze.corm, USA, WY/ CA

us# 0.

oo

us$ =

99

3-7 days

UPS Regular
M zil

n'a

us$ 21.54

BCY Book Loft, USA, OH

Ust o,

oo

Ust 4

oo

14 days

USPS d4th Class

n'a

us% 21.58

Shopping.com, USA, CA

Ust o,

oo

Ust 3

=0

3-5 days

Ecomorny

£-10 days

Us% 21.68

Kingbooks, com, USA, WA

us$ o,

oo

us$ 2.

44

14 days

USPS Book
F.ate

16 days

Uus% 22.00

Books.com, USA, OH

ust o,

oo

us$ =,

25

14-42 days

USPS Book
F.ate

16-45 days

Us% 22.10

Baorders.cormn, USA, MLSTH

ust o,

oo

us$ =,

20

2-7 days

Standard

4-2 days

Us% 22.10

Baooks.com, USA, OH

ust o,

oo

us$ =

93

2-10 days

UPs

4-13 days

Us% 22.15

Arnazon.cor, SA, WAl

us$ o,

oo

us$ 3.

23

3-7 days

USPS Priority
M ail

4-2 days

x-m| |Document Done

iiﬁtartl g Morton .. I @Eudura...l @E:-:plnrin...l Miu:ru:usu:uf...l EFMi::rDSDf...l % Palm DE...“ Netsc |§@ g%@ﬂ(;ﬂﬂp% 10:15 Ph

“Now called DealTime.com
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5 Note: multiple hook price aggregators
« 1Ising differing sources
o gIving differing resuits !

5 What ahout an aggregator of aggregators
- A Mega-Aggregator ... more Iater ..

5 Aggregators notjust about prices ...
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wis Netzcape - [US Airways: Current Dividend Miles Account Statement]

File Edit %iew Go Bookmarkz Options Directory  Window  Help

S ATRWAYS

DIVIDEND MILEHS

S ATRWAYS HOME

Current Diwidend Miles Account Statement

Member Name: DR. STUART E MADNICK
Dividend Rdiles Account Number: S61N1EG
MMembership Level: Dividend MMiles Bemhber

Jiles Posted as of : July 22, 1999

Account Statement

Current Balatnce:
YTear-To-Date Preferred hiles:

Year-To-Date Preferred Sesments:

Account Activity Since Your Last Statement

Date Transaction Description

s TTTT

= |Document: Dorne

[
g

iiﬁtaltl & Nn:urt...l @Eud...| @Expl...l Miu:r...l '[WMi.:r...| nga|m...| EFMi::r...l @ﬁdd...“ﬂe_" 529 AOM®DEL, 1055 M




a MileageMiner Sample Report - Microzoft Internet Explorer provided by America Online

J' File Edit “iew Fawvoites Toolz Help

Meszages | Account Summarny | Expiration Summarny | Activity Summany | Missing Flight Info | Offers

Account Summary

Fragram Account Balance Frogram Status Account-Last 4 Digits
American 16,200 Member jelatohy)
Continental MIA MIA aryan
Celta 7734 Shyhdiles Member 8793
Hilton ER=F ] Member jielule]
Hyatt 34,373 Flatinum TG
hdarriott 5,550 Red 5573
Mo rthwest 4,528 Gold 2351
United 71,654 Fremier Executive o57s
Mlidwest Exprass S00 Member 4355

Meszages | Account Summarny | Expiration Summarny | Activity Summany | Missing Flight Info | Offers

Expiration Summary

Fragram Mo Expiration Expires 1992 Expires 1999 Expires 2000 Expires 2001 +
American u] 7168 3,302 5,703 717
Continental M M M M M

Delta 7734 u]
Hiltan 2875

Hyatt 24,373

ol arriott 5,550

Marthwest u} d
=

#Mstat| & Nu:u.r:..l @Eu...| @EH...-l =] ic. | E}?Miu;...l GFal. | Wr;liu:...”@hli___ et. | 529 AOPGODEL 1045 PM
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s You give irallyourireguenttiyer inio, it. ...

5 Does mileage managementior you...
5 Gathersallyour frequent fiyerinio

5 Sends a personalized reportvia email
5 Updates reports on weh site daily

5 Searches formissing mileage credits
5 Analyzes most current milage ofiers



From US Airways site

"Access to this information is subject to the rules in
the Dividend Miles Memhership Guite. Inaddition, hy
using this site to access your Dividend Miles account,
you agree that you will use this site in a manner
consistent with the Dividend Miles Memhership Guite
and you further agree not to allow access to this site
o any third party by revealing your access code to
any third party for any reason. Failure to comply with
the foregoing restrictions on the use of this site shall
he grounts for the termination of your access to this
site and/or your memhership in the Dividend Miles

program.”
14




“Power of Attorney  on MaxMiles Site

3 Enroll in MaxMiles - Microsoft Internet Explorer provided by America Online

J' File  Edit “iew Favortez Toolz Help

Frequency of email statements IMDnthly j

Limited Power of Attorney

and grant Maxhiles, Inc. (Maxhliles) the rights described below.

| authorize Maxhiles to access and obtain my frequent flyer account infarmation from the frequency
programs described on this registration form, as the same may be amended from time to time. For all
purposes hereof, MaxMiles is granted a limited power of attorney, and | hereby appoint MaxMiles as
my true and lawful attorney-in-fact and agent, with full power of substitution and resubstitution, for me
and in my name, place and stead, in any and all capacities, to access such data from the frequency
programs at all times as MaxMiles may determine in its sole discretion, with the full power and
authority to do and perform each and every act and things requisite and necessary to be done in
connection with such access, as fully to all intents and purposes as | might or could do in persan.
Maxhdiles is further authorized to utilize such infarmation in preparing reports regarding my accounts
and can consolidate this infarmation for MaxMiles' use as it determines in its sole discretion. |
understand that Maxhiles acts solely as an intermediary, that my benefits are subject to the program
sponsors’ indiwidual terms and restrictions, and that MaxMiles has no authority to access, direct or
divert any program awards or other benefits. | further understand that MaxMiles has no relationship to
or connection with any airline, hotel or other frequent traveler program sponsor, and agree that
Maxhdiles assumes no responsibility and shall incur no liability with respect to the acts, omissions or
determinations of any program sponsor,

| Join Mexhiles |

Cancel |

15 hstan| B Non. | @Eud. | QY Espl..| EMicr.. | B Micr..| G Paim. | BY M. |[E1Em.. &1Fee.| (W20 AOPAG®E 10:33PM




Aggregators are your agents

5 Note: MaxMiles IS merely aggregating
yourimiormation ioryou

5 More exampies of relationship
aggregators later

5 Many more types of aggregators ...

16



Microsoft Excel - demo_rev.xls

EE“E Edit Wiew Insert Format Tools Data ‘Window Help

Intra- and inter-Organizational Aggregator
Integrated Spreadsheet

EEHERY [$2BT o-c &= A 80 ® ) 0 - B

- 10 -|31g1

| .0 .00
S| ® 56, W%

532 =] =]

B

Stock Portfolio
Available Portfolios:

Attributes from Research Report

Portfolio #3

Clear I

Interest Expense

Attributes from Edgar SEC Filings

-
b

Portfolio

| Performance

—— Porffolio #2
— INTC

=10

Freetlh

File  Edit V\éw Go Communicator  Help

Real time
Tibco

COMPANIES IFILIMGS] WATCHLIST AMALYSIS REFERENCE CONTACT HELP‘

a|Interest income and other, net

Start a new Filings Search

Incowe before taxes

Filings for INTEL GORP

|Provision for taxes

[ Business |

Yl g

inancial | Compan

Facastreiates atan00s o restarants nationwide
SR ‘free Dininglalaardimemberstips Click:-Here;

| Industry | PR Newswire | Business Wire | Cluotes ]

| Search Mews |He11g

Tuesday July

[ Company Profile - Current Stock Price |

. 1997

PRESE DIGEET - Wall Street Journal - July 29 - Rewters - 2112 am

External

{Document: Done

File Edit Yiew Go Qnmmunicﬁ Help
AN

&0 GM / BM [View Company Profile for
40 41% INTEL CORP et i @
©o N D 4 F M A M J J A 5 O / 0 =L ineome
Today's SEC Filings :
/ Earnings per copmeswond
_ 0o copmewrEuivalent share i 2.20
Stock ‘ ST“:k;rl Shares held‘ Pupn:.hase Cwa:ket Gain / Loss| ‘ In;eftr.nent ‘ Het IncnmeA| L =
ymbo rice L pinion Cash dividends declared per
Intel Corp INTC 15000 50 <8382~ 1404375 B54375 B-1-1-7 1983 conmon Share s 0.05
Intl Bus Machine 1B 24000 65 105 2520000 950000 E = it Heacer -
General Motors G 35000 a0 B4 2240000 480000 @ 1,796 .
Bod Weighted average common
20 and comwon eguivalent shares
LT Tt m [Total Value] 5164375 " sutstanding 200
Intel Corp FRESS DIGEST all Street Journal - July 29 - 212 am </ TABLE>
Intl Bus Machine B presentation system for Internet - Sunday MNovernber 2, 1997 - 12:32pm Part |
General Motors i To Appeal Jury Award - Saturday Movernber 1, 1957 - 12:13am = B ~ = .
e 1: Financial Stererts ~] 4
=i Llocyent Lloes =| ui
—

Long Term Recommendation

Price:

12 NMonth Price Ohje

Estimates (Dec)
EPS:

F/E:

errill Lynch Research Report:

General Motors

ACCUMULATE

1997E

§7.494

Opinion & Financial Data

Investwment Opinion:

Mkt .

Talue / Shares outstanding

{rom) = $89,011

1993E

§7.
7. 63x n a L03x%




Aggregator Iypes & Exampies

5 Gomparison Aggregator
» aggregates hook price information
g Relationship Aggregator
» dggregates frequent flier miliage programs
s Intra-organizational Aggregator
» dggregates separate departmental calendars
g Inter-organization Aggregator

» dggregates iniormation abouta company
from multiple sources (financials, news, etc}

18



Aggregatees
5 Books.com, MySimon.com, EvenBetier.com
» Barnes and Nohle, Borders, Amazon, ...
s Maxiiles
. United, American, TWA, USAIr,...
s Umversal FinancialiAggregator (UFA)
» your hanks, your hrokers, your billers, ...

Reality: Aggregatees -> Aggreyators

19



5 Aggregator defimtion, types & examples
5 Enablingtechnologies

5 Newemerging aggregators

5 summary

20



MIT GOntext INterchange (GOIN] Project

OUTPUT GONTERT
PROCESSING | | MEDIATION

* Automatic
conflict
detection and
conversion

RECEIVETS| | anpo nriver

Pibsnin

Browsers
21

- Derived data
- Source selection

TRUSTED
AGENTS

INPUT Web
PROCESSING | | Pages

“Alltomatic
weh
wrapping

S0lIrces
- Semi- ]
structured text | -

-Multi-source %
guery pian and -
execution




Emerging Technologies

5 Wehwrappers

» EXtract selected information from web
[ hoth HTML and/XML)

5 Gontext memators

- Enabie meaningiulaggregation
& comparison

22




Metzcape

Fie Edt Emwﬁngnmmumcatnrﬂelp

FFH p E [| E Iq. H:ir.'l COMPANIES IFILIHGS] WATCHLIST AMNALYSIS REFERENCE CONTACT
a|Interest incomwe and other, net

Start a new Filings Search
Incomwe before taxes

Filings for INTEL CORP

|Provision for taxes

View Company Profile for
INTEL CORP

HNet income

Today's SEC Filings )
Earnings per common and

common equivalent share

Cash diwvidends declared per
conmtnon Share

Weighted average comoon
and common edquivale
OuULst

+=act NGTINCOME

T

ftetn 1: Financial Statements |: |
l@ | \Document: D one




¥ FreeEDGAR. com: Free live EDGAR data and more... - Netscape =] B3
Ele Edi G il

COMPANIES _FILINGS WATGHLIST AWALYSIS AEFERENGE GONTACT _MELP tkiect DhARIcom] Companics I NEfscare] O[]

Eil= Edit

[compaNiES] FILINGS WATCHLIST ANALYSIS REFEREMCE CONTACT  HELP

SEC Filings Search |:umuﬂ["ﬂs

Today's SEC s

Companies

Company profiles

' THE ENTIRE
€ AT THE BEGINNING
[seancH]

[CoMPANIS] FILINES WATEHUST ANALEM  REFERENCS CONTAET  MILP

- . ' AR Company Profile Search Results for intc
s Ec s Ite | .
w

Ao
Aratable Wnfoemation WatthList
INTC [Piikdd] (Paosie] 2

Page 1 of |

: 2 FreeEDGAR.com: Filings Navigation. - Netscape
COMPANIES [FILINGS] WATCHLIST ANALYSIS REFERENCE CONTACT HELP

Start a new s Search
HZ Netscape

Company Profile Search

COMPAMIES [FILINGS] WATCHLIST AMALYSIS REFERENCE CONTACT  HELP

Star a new Filings Search Company Name Date Filed Period End

Filings for INTEL CORP



I P
“eoloiernWeb-Wrapper Technology

select Edgar.Net_income
Where Edgar.Ticker=intc
=
J
FreeEDGAR Add-In
— aE Y ad the laf of the
and Edgar.Form=10-0 b

E R bets you wilegrate
EDGAR filings into your Today's SEC Filings

sheets wihoul leawng Excel d Company Profiles:
Wobe: The previous version tihe it of th

GAR Add-In no konges works, Plesne

= Gowrioad the FreeE DGAR A for Microsch Office

37 FreeEDGAR._com: Companies. - Netscape
e weeh

[coMPANIES] FILINGS WATCHLIST AMALYSIS REFERENCE CONTACT  HELP

Weh page
specfile”

IN THE T
' THE ENTIRE

a1 THE BES

[seancH]

[CoMPANIS] FILINES WATEHUST ANALEM  REFERENCS CONTAET  MILP

TR

Thiss
i

Netscape

we h e
Tieker  Rrailable infoemation WabehiList

sn l “TTP ] [Ep——— conFinen ([ Frinas]] WATCILET. | AALYIS) “RerEencE GONTAGY: NELP
ra n n e r L] v g g 3 Start a new Filings Search M—WM

Company Profile Search

Company Name Date Filed Period End

NGS] WATCHLIST AMALYSIS REFERENCE CONTACT

H l
Ticker Netincome sz s s
{Filings for INTEL CORP

Data record returnen
25

“ Spec file contains:
* Schema definition
o Navigationrules
* Extractionrules



hole OrGontext
02-01- 03 (mp ot- oz 03

8 4....,.....} 8 =

¥ 03-02-01
Sh 5
. CONTENT VARIATIONS: et
- GEOGRAPHIC [USvs. UK) Databases
. FUNCTIONAL (CASHMGMTuS.LOANS] ot

26 - ORGANIZATIONAL [ CITIBANK vs. GHASE )



Example: Gontext Difierences
[from multiple weh sources)

Daimier Benz (DAl Key Ratios
P/ERatio EPS Divident

ABG 11.6 029
Bloomherg 9.91 19.32 8.127
DBC 1919 4.36 0899

MarketGmde 746 10.83 041

27



The 1999 Overture

Unit-of-measure mixup tiet to
l0ss0f $125Million Mars Orbiter

“NASA’s Mars Climate Orhiter was lost hecause
engineers did not make a simple conversion from
English units to metric, an emharrassing lapse that
sentthe $125 million craft off course. ...

... 1he navigators [ JPL] assumet metric units of
force per second, or newtons. In fact, the numhers
Wereinpounids of force per secondas supplied by
Lockheed Martin (the contractorl.”

Source: Kathy Sawyer, Bosfon Glolse, Octoher 1,1999, page 1.

28



Gontextinterchange Technology

concept: Length

PAN functiontl
Meters Feet , meters == feet
|  shared [N Bunysrs
: ContextManagement
: Application

Solrce Receiver
29



&

Ny,

Users & Application

- - GontextMetiation
ompany Name| DAIMLER-BENZ -
Net Income 614,995 se“"ces
*
S |
Sales (%—\
Datastream \
Company Name |DAIMLER-BENZ AG
Net Income 346,577 * B
Sales D (%_\\\ a
WorldScone
Company Name | DAIMLER BENZ CORP
Net Income 615,000,000 .
Sales - (-—)//
Disclosure
O&A DEM-USD Exchange Rate (_)*// SVSlﬂms
_ngr_aﬂnanMaﬂsﬂlMS_[EﬂlaLauﬂﬂﬁL OANDA
Weh Server * Wrapper Services



some Gontext Difierences

Disclosure Worldscope DataStream
Currency | Gountryof Ush Country of
Used Incorporation Incorporation
Currency |3 Lletters J Letters 2 Letters
Symhols
Scale 1 1000 1000
Factor
Ccompany | Disclosure Worlidscone DataStream
Names Names Names Names
Date Style | American with | Americanwith | European with -

‘[’ as separator |/’ as separator | as separator

31




exchange-

number >
A /
S /
S/
é') // O‘\’ . 4
o/ @
3 %‘/ y P country-
§ | 4 & offici 1fe i Name
5 currency-” &7 _ -
= <" A
O Type - /
: /5
& @ /S
< /g
> date /&
& - o
S/ / §
Y - - Y // 8
/// /
company- - , company-
Financials 7
company N
Some currency context possibilities:
""""""""""" > Inheritance Currency is stated explicitly as part of record
32~ Attribute Current not stated, but the same for all (e.g., US $)

> Modifier Currency not stated or constant, but inferred by country



system Demonstration

Single Source Queries with Mediation

06. Scenario: Using Context Interchange, the financial
analyst can look at the Disclosure data using
Datastream Context.

Query: Find out from Disclosure what Net Income for
DAIMLER-BENZ was. Use Datastream Gontext.

Ahility to perform Scale Factor Conversion, Date
Format Gonversion, Company Name Gonversion.

33



jemonstration - contexiZ.zmtenu

GCMS Demo - Tasc06 SQL

Management: [ ontology | contexts | conwversions | sources | elevations | integrity constraints ]
Currently Effective Internal Reps: [ ontology | context | conversion functions | sources | elevation ]

[ Start From Datalog | Enable Timing Log ]

Queries Description select DiscAF LATEST_AMMWUAL DATA, DiscAF MET_INCOME from DiscAF where DiscAF. COMPANY_MAME =
'DAIMLER-BENZ';
*« MNewdl
* Eewgg sQL select DiscAF.LATEST ANNUAL DATA, DisciF.NET INCOME -l
* NEWI]4- from DiscldF
* ew where DisclF.COMPANY NAME = 'DATIMLER-EENZ':
* MNewdd -
* MNewldb
* MNewD?7
* MNewDB
« TascODl LI
« TascD? Context Diatastream j
« TascD3 gt
« TascO4 age & Najve Datalog " SQL Translation
« TascDa . .
i i
« TascO6* Context Sensitive Datalog Execution
s« TascO? " Canflict Detection
« TascD8 -
r-
e TascOo Mediation
« TasclO Submit | Resetl
[ ] O

34




& Conflict Detection
" mMediation
Submit | Resetl

Result

SemanticType Column |Source Modifier

Modifier walue
in source
contest

Modifier walue
in target
context

Conversion
Function

DiscaAF{Mame, FY¥End,
Shares, Income, Sales,
dssets, Incorp)

companyMame format

C_ds
ds_name

c_dt : dt_name

name_map(¥4,
W3, W2, W1)

DiscaF{Mame, F¥End,
Shares, Income, Sales,
tssets, Incorp)

companyFinancials |Income scaleFactor

c_ds 1

c_dt : 1000

WE s Wa /W3,
W2 is W1 * WE

DiscaFi{Mame, F¥End,
Shares, Income, Sales,
Assets, Incorp)

date dateFmt

c_ds
American
Style /

c_dt
European Style

datexform(v4,
W3, W2, V1)

& Mediation

Mediated Query in Datalog

Subrnit | Feset |

answer [('Va', 'V3') -
'DiseAF' ('VT?', 'VE', 'V5', 'v4',
datexform('Ve', "American 3tyle /',
'Va' is 'v4' * 0,001, <
'Name map Dt Ds' ("DATMLER-BENZT,

Result
|1;I;r3|;
|1;I;rg|;

I"i.il"?l

|1;I;r2|;
"European 3tyle -],

| Scale factor convert
™~ Name convert

Date convert

'V1'),




Metiated SOL Query & Result

Mediated SQL Query

from

where

wher

Final results — from Disclosure but in Datastream context

Result DiscAF.LATEST_ANNUAL_DATA |DiscAF.NET_INCOME

&615000
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 Aggregator definition, types & examples
* Enabling technologies

» New emerging aggregators

o SUMmary
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Gonceptof a Universal kinancial Aggregator [ UFA )




Universal Einancial Aggregator (UFAl Demonstration

a Umiversal Banking Application - Microzoft Internet Explorer provided by Amenca Online MmiEE
J' File Edit ‘iew Favortes Toolz  Help

y

Universal ZgFTaE-

Financialt oWt R /4%

"

Applicat

SS U177
10M

Login existing user
LIsername: |skchan

. Fegister new user
Password: |F°‘*

About The Universal Financial Application

Ever since the deregulation of the financial industry in the 80s,
individuals hawe been expanding the number of financial institutions
that serve them. It is not uncommon to find a person with a credit
card that comes from a different bank than the issuer of his/her
checking account.

The Universal Financial Application (LUFA) is a dermonstration that
pravides integrated access to all of the user's financial accounts
that are accessible online. Instead of only seeing individual
accounts, the user can instantaneously view hisfher financial
status through a personalized balance sheet. In addition, the UFA
alzo helps the user manage the plethora of loging and passwords.
Moveower, given the user's financial infarmation as well as
knowledge of ather available financial products, the UFA is capable 4

| B Mic..| [=iMic..| LGPal.. | 3 uic..| B | grmic..||eju B ARPAGPEE 1011 P




Aggregated keport produced (top part)

3 UBA - Microzoft Internet Explorer provided by America Online [_ 3] =]
J File  Edit “iew Favorites Toolz  Help

Universal g
Flllilll(?lil .\ (Ll

o AL Py

Applicatiomnr

Deposit Accounts
Account Account Available
Bank Name
Number Type Balance
BankOne 426542545 234234 Checking 2200.00

security First Metwork 1298145662 My general MMA 2000.00
Bank T account

Wihoat "= ReerT

N
C|tlbank Citibank 85149475 schaoal 1 Checking 257.00

Total: 5157.00

Credit Cards Accounts

Available
Issuer Account Number m Credit Balance

FirstlSA 413741559 Misc. Card 788.00 1212.00

m Firctl 520 M AAEARRA Frnarmancw Marrd =N [W RN 1000 10 ;I

g Nov.| QJEwp. | APEWd. | B Mic..| [=]Mic..| G Pal. | 3G Mic..| Blhte..| B Mic..||&]U... |$ SORCOEMEDL 10:14 PM




Aggregater Report produced { hottom part

; UBA - Microzoft Internet Explorer provided by America Online
J' File  Edt “iew Favorites Toolz  Help

i'li.-ﬁ?'—}-
A lll‘dll m

J*ll{.z-'l SN Firstusa 312454584 Emergency Card 500.00 100.00

Total: 1688.00 1312.00

Brokerage Accounts - click here to aggregate all your brokerage accounts

g =T-\m]y E'Trade 943556 SASHAM Daydream Account 24168 75

E
E+ftTRADERSLUEE: =teven Trading Account B1612.75

E+fTRADERSLUELE test1 test] 0.00
Total:  155781.50

Het Waorth
Savings 5157.00

Brokerage 155781.50
Liahilities Credit Card Accounts 1312.00
Total: 159626.50

Ascpts

M= E3

[

| SJEsp.| BFEud. ic..| G Pal.. | 3&Mic..| Bhup. | B Mic.. |$4%EQH@Q% 10:14 PM



Account Aggregation Technology Suppliers
* Yoiliee

o ¥erticalOne
o cBalance

Account Aggregation Offerings

o Ghase,; Feet, Citihank ImyGiti.com], ...
o Merrill-Lynch, Fidelity Investments,.. .
 Yahoo, AOL,...

4



“Aggregation ... The killerapp’in the
e-finance revolution”

ahmerican Banker 2nd Account Aggregation Conference - Microsoft Internet Explorer provided by America Online !EE

April 23-24, 2001 _
The Ritz-Cariton, Tysans Corner

AMERICAN BANRER

The Impact of Aggregation _ sAttantion Fisaacial Tnstitiutisns
on the Financial Services Indus F-r!:v:r:mﬁmntsnasm
ot Half Price!

Al Particlpenta:
Aeglater and Py Online and Aecelve
A 550 Diacount Per Trarsaction

 AEGISTAATIONINEG ¥ SPONSORS § EXHIBITORS |

hitn://www.ticonferences.com/conferences/AAG01/index.htmi
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“AfterAggregation” Services
OtherInternet Sources

r/'l o
=B

5 Rdvisors Intranet Sources
antd apphcations

5 Wizards

o 2 Agents « Emergence of Open Aggregation




a Portfolho Yiew - Microzoft Internet Explorer provided by America Online [_ =]
J' File  Edt “iew Favortes Toolz Help

Account Summary

Account Number Total Valuyf

E*Trade 943556 37695.00
E*Trade 742841 2344916
E*Trade 545631 0.o0

Money Market Balance

Stocks
m“
100.00 41.33 4133.00
256.00 49.87 12766.72
100.00 10.65 1085.00
300.00 B4.16 19248.00
100.00 39.13 3913.00
300.00 7.74 232200
200.00 71.56 14312.00
0.00 521 0.00
200.00 17.08 3416.00

Total: 61165.72 hd

o Paim...| [EiMicr...| ®]stev.| @1UBs.||@1Por . |8 A R2QADDEL 242PM




Wizards: Money Market (MMA] example

a UBA - Microsoft Internet Explorer provided by Amenca Online

J File Edit ‘“iew Fawvoites Toolz  Help

Universal ¥ . Wizards

s T
Financialo @l

Applicalionm—=—"

My Account Summary

az of Thu, 10 Feb 2000 22:11:08 -0500

Deposit Accounts

Account Availahle
Bank Mame
Humbher Balance
BankOne 425542545 234234 Checking 2200 .00

Security First Metwork 129681 45662 by general MR 00000
Bank T account

0
C|tlbank Citibank 785149475 gchool 1 Checking 857.00

Total: 5157.00

Credit Cards Accounts

Available
Issuer Account Number . Balance
Credit LI

8 No.| DJEsp.| AFEud. | B Mic.| [EiMic.| G Pal. | 3EMic.| Bhp. | prMic.||eju. W ARPADDE, 1015PM




MMA IS also an aggregator, of MM rate SOIII'GBS

a UBA - Microzoft Internet Explorer provided by America Online

hl &intain your a
help of electron

FPleaze zelect a wizard:

The MILA Wizard has
exarmned your account.
If you put your money i

Republic Bank and Trust
tor
12 months
vou can make an extra Marke Aggregatnrl

$173.38*

Woat the OImerdt Tates

The following are the Top = options available to you

Mindmum Possible

Deposit Earnings

Bank Name APY

Eepublic Bank and

Trust 5000 $173.38

Tlesnachr Fanl T1A72 N

< Better rates

=

il Start| B No.| 2)Ex. i | B Pa.| 3EMiL | B

i | |70

I@U--- W AQPAGODEL, 1022 PM




Multi- Mega- Aggregators !
5 The Umversal Financial Aggregator (UFA):
5 Aggregates yourninancial information

. Several ways: totals and stock holdings
5 AlIso uses the Money Market Aggregator

» Which draws on multiple MM sources

» INcluding sources that are, infact,

aggregators of some MM sources




There maybe value inaggregation but...
The REAL VALUE IS afier aggregation services

5, BOoks.com - How to price my hooks?
5 MaxMiles.com - Who flies where and when?

5 Money Market/GD rates - Will my offering he
effective? Are the holes in the market?

5, UFA - Gan | manage my finances hetter?

49



gverview

5 Aggregator definition; types & examples
5 Enanling technologies

5 Newemerging aggregators

S slimmany
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Keyinsights andimplications

Insigllts Imnlications

o Everyone impacted  Be part of strategy planning
 Aggs not limited to price o [dentify new Agg applications
comparison and business opportunities
 ggs can he combined and * Entirely new types of
aggregated applications canbe defined

* Aggs create new info spaces - Who will own this space

o After-agg even more important « This must he exploited

o Business models and market - Must he prepared for
conditions continiie tochange changes

» Newtechnologies hecoming - Stari exploring them now
ayailable



The 180% Overture

In1805; the Austrian and Russian Emperors
agree tojoin forces against Napoleon. The Russians
saiil their forces would be inthe field in Bavaria by
Oct. 20.

The Austrian stafi planned hased on that date in
the Gregorian calendar. Russia, however, usetthe
ancient Julian calendar, which lagget 10 days behindl.

The difierence aliowed Napoleon to surround
Austrian General Mack's army at Ulm on Oct. 21, well
before the Russian forces arrived.

Source: David Chandler, 7/e Campaigns of Napoleon New York: MacMillan 1966, pg. 390.
52




* fggregation strategies (e.g, Open aggreyation)
* Regional & Glohal Aggregation: Cultural & legal
o Multi-enterprise eBusiness: Trust & relationships

 Financial services/Internet supnort for SME's
 Fiture Financial'Services [e.g, Wireless aggregator)

 Context Mediation & Weh data extraction”
 Data Quality & What XML will and will not do
 Internal data standards efiorts (e.g. EDSI)

o Other newtechnologies (e.y., Mohile aggregation)

53 " Patents awarded in 1999



For kurtheriniormation and Gontacts

5 MIT Research:

— hittn://contextZzmitedu and
hitn://context2.mtedu/aggregation

— http://weh.mtedu/tdgm

5 MIT Technology Licensed Software:
— http://weh.mit.edu/smadnick/www/patents.htmi

5 Email Gontact:
— Stuart Madnick at smadnick@mit.edi
=2 — Michael'Siegel at msiegel@mit.edul
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