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Example Process of Dynamic Web Content
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GeoTopics Portal

Daily News Reportage Analysis
www.isi.edu/geoworlds/geotopics

* Helps users identify the
“hot topics,” and the most
frequently referenced
places

19¥12] US forces (%)
20mEw DNA ()

Document List (19 articles) Documents subdivided by places

» Medalists to See More Gold in Marketing
Deals

o Person of the weels: Sarah Hughes

» Russia cries Olympic foul

+ 2002 Winter Olympics

» Latest Olympice coverage
» Russian Protests Chill the Games

o Sarah Hughes: Sweet 16, and good as gold

o Cres of bad mdgng chill Olympics

» ISTT denies Bussian protest on women's gold

» O'CommorGames' spirit soiled

» Pictures of the weel

» Russia, South Eorea Threaten Bovcott

o Bussians Bear I Will Over Perceived
Infustices

» Russians Cry Foul

o Sarah Hughes On « Winning Gold Medal

» Skating on Thin Ice

+ Articles referencing Sarah Hughes and
RUSSIA (16)
o Bussians Cry Foul
o Cries of bad judame chill Olympics
o Bussian Protests Chill the Games
o Eussians Bear Tl Will Over Perceived
Inpustices
o Teatn USA Defeats Russia
o 1.5, Beats Russia, Canada Next
o 2002 Winter Olympics
o Latest Olympics coverage
o U'Connor:Games' spirit soiled
o Person of the weel: Sarah Hughes
o Russia cries Olympic foul
o Skating on Thin Tce
o Winter Games Tnsider
o IS0 demes Russian protest on

= Bame rank "‘Movingup LX)

NEW] Newtoday W Moving down [0

women's gold

o Team US4 Defeats Russia o Russia, South Eorea Threaten

+ U5 Beats Bussia, Canada Mexst Eoyoott

o Winter Games Insider o Sarah Hughes: Sweet 16, and pood as
gold

+ Articles referencing Sarah Hughes and
UNITED STATES (13)
o Eussian Protests Chill the Games
o U.5. Beats Russia, Canada Next
o Team USA Defeats Russia
o 2002 Winter Olympics
o Criez of bad judging chill Olympics
o Latest Olympics coverage
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* Allows users to keep track
of the hot topics and
places

« Shows a breakdown of a
topic by places and a
breakdown of a place by
topics




USC I1SI’s GeoWorlds

Web-based Geo-spatial Information Management System
http://'www.isi.edu/geoworlds

Irc\;f:trrr:;?itri‘c;n Information Organization ) Provides a tOOISQt Of Web
; information management

* Provides a library of
information management
services as software

Document
Collection

NP-Top-100 | SOM-Maps | SOM-Clusters | Place
Documet nts | CompanyList |  NP-PlaceNames |
254 Documents
Mo Title URL Source [
1|Cable One Home P[] kitp fiwrovws ca.. HOTBOT snap.c.. | 4|
2 Excited@Home F—j hitp:dicorp excit.. HOTBOT gnap.c.

3[Directory of Interne. . [£] Htp:#boardwat | Google snap.co...
4[Digitsl Ark Gable Int__[£] hitp:fiwovwr aric | GoNetwork Goo
558K CONE ¥ 80 Mo __|[£] Hitp fiwwvw 58 [HOTBOT sna
B|Thinking About & Hi...|[Z) http:/imembers....HOTBOT snaj
a... HOTBOT snap.c
e... HOTBOT snal
HOTBOT sna
£} hitp:wrvvi iag . HOTBOT &na|
clone Emplo... |[£] Htp:itwwvw gs... [HOTBOT sna

12/Comeast [E) hip: taraiw co... HOTBOT nap.c
13|BCCNET Cabie Inte.|[] Fttp: ifwrwe del_ snap,zam HOTE.

TseEEEE

== » GeoTopics is assembled

| cotams | @ snarcs | now st [ @ ][0 . = o = 2 = fl' om th e com p on ent
Document Analysis Information Visualization .
library
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GeoTopics: Daily News Reportage Analysis
www.isi.edu/geoworlds/geotopics

News Sources

The
ashington
Post

10 News Sites

Extracted Articles

AT AT P NE Tesdey, Octater 30

U.S. troop presence confirmed

=| Weak consumer confidence closes

Published Wednesday, October 31, 2007

ey s b Ol .

Hot Spot in Battle Over Mining

Temen Headminrs

Lawmakers Critical of Terror

By ERIC LICHTBLAU and NICK ANDERSON, Times Staff Writers

WASHINGTON -- Lawrakers confronted the Bush a
Tuesday about its decision to put out an extracrdinary te
ealier this week, questioning whether the FBT's alert co
alarm than protect an already-ansious public.

"Whenever general warnings are given, the people we represent do

Tt what to do, and we don't know how to advise them,” Sen

Richard J. Durbin (D-II ) famed after  noontime meeting with Tho

J. Ridge, the director of the White House Office of Homeland Securiy.

| You wonder what these warmings achieve ofher than to create more
fear”

Asthat debate raged on Capitol Hill law enforcement agencies
nationwide moved to reassess seeurty measures in response to the FB
warning issued Monday about the threat of possible attacks in the next
week.

The Federal Aviation Administration put new restrictions in place on.
private and general aviation fights in the airspace around 86 sensiive
maclear sites. But maty law enforcement agencies said they have
dreacly been at their highest states of alert for weeks and aren't sure
what more they can do

400+ News Articles

Document Analyses
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News Compilation Results

gy -8eoTopics e

— Unbrersity of Sewihern Calidernda OF IUTTHERN
Infarmtion Scwnces befinte Schealaf Englncering e
Indarmathen Sclences bassitue
Disoribuied Scalsble Systems Drivishn

1| First timee users | Help

T Tuesday, October 30, 2001 11:00 AM PST

Top 20 Places

Top 20 Topics

1 = 1] Terror Attacks (35

2 4 3] Attacks on Afghanista
341 Duama n (40

5 # 2] Taliban Hegime (50,

& = 6] Was on Terrerizm (32)

7 #16) FEL (41

8 % 7] George W, Bush ¢4
ww New Threat

& 0] WASHIN
7 #15) MIAMI i35y
8 #112) [HAQ

180w Homeland Securi
199[14] Norther 7
20w World Serie

= Sumerwk §Movingup  (TT) Numbe of uticles W Articles on Tusk

WD Mow toduy & Moving down (05 Rank pesterday

* Need complex analyses to filter, classify and correlate the articles
* Need to regularly perform the same set of analyses to update the portal site to

maintain the latest information
* Need to handle dynamic situations such as format changes, instability of the sources

May 9, 2002
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Problems and Challenges

Problems Raised by
Dynamic Sources

Variable in
Content

Variable in
Performance

Capabilities Required to Process
Dynamic Sources

Composability to string together
complex information retrieval and
analyses services, and generate a
package application

Reusability to reuse the application
for recurring or similar analyses

Reconfigurability to run the
application on a different environment
or to adapt it for dynamic situations

Context-sensitivity to improve
quality and performance

Additional demand: Build and run it quickly!

May 9, 2002 WWW2002  USC ISI
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Approach: Multi-level, Lifecycle
Service Coordination Mechanism

Naws Sources Extracted Aniclas Documant Analyses  News Compilation Resuls
GeoTapics (o

I

Allows non-programmers to stick to the
level of detail they can handle and easily
build an information management
application

m|1||||q||!

Application-level, Design-time Coordination:

Specify what types of document collections are
required and how they can be transformed

Proxy-level, Run-time Coordination:
Automatically create run-time agents (proxies) that
invocate, synchronize and monitor the distributed
information management services to perform the task

Allows efficient adaptation to different system

nvironments and dynamic reconfiguration base

enviro gtsaddya ¢ reconfigura O O O
on dynamic content and service conditions Noun Phraser  Document  News Filter
without affecting the high-level design Distributed Service Instances

May Y, 2002 WWWZ2002 UsC ISl In-Young Ko



Active Document Collection Templates

e.g., News Topic Extraction

between document collections

processes

Represent concurrent analysis

Collection of
news media
home pages

N
News articles
extracted

J

Filtered news
articles classified
by news sources

flos Anaeles Times
ChNN 2 rvs.com

EEE NEWS

The Aiami Herald

Document Collections

THE GLOBE AND M.

@ [Z) Los Angeles Times -

[£] Home Delivery Subscriptions
[£1 Additianal Subscriptian&nbsg
[£1 LA Times Family Fund

[2 Inside the Times

_':"| Plane Hits Milan Skyscraper

_':"| President Iz Satisfied With Pz
9 CHMN.com

[£] document.adoffset= 0;docurr
[£1 Plane hits Milan skyscraper, £
[£] withesses talk of Wilan plane
_'="| Crash sparks guick selloff

@ Los Angeles Times -

:="| Flane Hits Milan Skyscraper
:="| President |5 Satisfied With Pa
[ Errant U.5. Bomb Kills 4 Cane
[£1 Senate Rejects Arctic Oil Drilli
[£1 Deposed King Goes Home to
[£1 Thor Heyerdahl of Kon-Tiki Fa
@ CHM.com

[£1 Plane hits Milan skyscraper, £
[£1 withesses talk of Milan plana

[ Crash sparks quick selloff
:="| &nbspialter Rodgers: Dan,

[£1 MewsMight with Aaron Bro
::"| LLK. envoy: Jenin camp 'ho

v

Extracts articles

[2] &nbspivalter Rodgers: Da
[ CMM Program Schedule &y @

v

Filters out static

May 9, 2002

from each news
home page
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news pages

Represent transformation actions

I
|
|
|
|
|
|
|
|
|
|

d4----

/7

Sub-divides the
news articles by
news sources

Collection of Sub-collection
Collection of Collection ofnews filtered news offitered news
news media articles classified articles classified articles
home pages by news sources bynews sources ,—

Collection of
documents classified  Merged collection of
by noun-phrase documents classified

by ph
referenced

D=(cy,8y) ]ﬂ"f(cz,sz)

Dy=(cy83)

Dg=(C6rS5)

Fy=(fyiy,0)

Fy=(fpi5:0,)

Fe=(fsig:06)

Extracts articles Filters out Sub-divides the  Extracts noun-  Merges the Sorts the

from each news static news articles by  phrases noun-phrase categories by

home page documents news sources extraction

results documents
~ Dy=(Cg, S) 0009
i e Collection of .

F7=(fi707) Setof place names Fg=(fgrig:05)  —— Fo=(forig:05)
Imports place Gl [SE=Uem Classifies classified byplace  Cross products between
names inaregion  Infomation documents based names referenced  the noun-phrase-based
from amap on place names and place-name-based

classifications

—— — —

-~

_Parallel Branches

= AN
Sub-collection Documents \, | News articles
of filtered news | | classified by classified by hot
articles noun-phrases topics on the day )
1 || Moun Phrase # of Documents
| b Middle East I 111
I Moun Phrase # of Documents Georgey. Bush | NNAMMEEEN 92
@ CHN.com il = P:::z gﬁrzfen #of Documents ‘Sl'ermrtAttac:;t i _ ;gﬂ
F 2| Jenin camp 0 ecretary of State ... | NN
F:'] Plane hits Milan skyscraper, £ HilRehel attack High School I G0
[£) witnesses talk of Milan plane g‘ ;I;r;céur:‘iuzzwaper Wh_ite HDUSQ B 56
9 Lusﬁngeles Timas - Cissanan exhing Talihan Regime | 48
=1 Plane Hits Milan Skyscrapet drilling for oil US fi . 15
F:'j Prasident | Satisfied With Pa :‘E rsnuefg‘i"}:n‘:::{;yma” Busr?r:defninistrati... . 7
[£1 Errant U.. Bomb Kills 4 odconduting tarrar NEA
F:'j Senate Rejacts Arctic Ol Ferzanal Finance IEinizrleader
F:"| Deposed King Goes Home han honor guard

[Z) Thor Heyerdahl of Kon-Tiki Fa

ies hearing tape

¥-Afghan ruler

Transformation Actions
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Extracts noun-
phrases and
classify articles

Merges the
noun-phrase
extraction results



Dynamic Parallelism Representation

 Service-based parallelism representation using “branching” and
“joining” services

 Context-sensitive concurrency representation: spawning multiple
analyses based on the content and/or structure of a document collection

ngeles Times -

F:"| Home Delivery Subscription
[£1 additional Subscripion&nbsg
[£ LA Times Family Fund
[& Inside the Times

[£] Plane Hits Milan Skyscrap

F:"| documentadofiset=0;docu
[£] Plane hits Milan skyscraper, £
F:"| Withesses talk of Milan plane
F:"| Crash sparks quick selloff

[£] &nhsp;walter Rodgers: Dan
=] CHMN Program Schedul
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Collection

000

Input Document

Sub-divides the
news articles by
news sources

A 4

Branching
Service

A 4

000

000

Independent
Analysis Results

Merges the
categorized
document
collections

Joining
Service

Moun Phrase # of Docurnents I

Middle East I 111
George W Bush | 98
Terror Attacks I /0
Secretary of State . I 69

High School I G0

\wihite House I 56

Taliban Regime I 48

US forces I 48

Bush administrati... (I 47

MBA H 16
Palestinian leader... | NN 45
vice president I 14

Israel Prirme Minis... I 43
Cease-Fire I 13

Merged Analysis
Results

+ Better Quality of Results (Better Set of Noun-Phrases)
* Better Performance in Analyzing Information
« Easy Composition and Comprehension of an Application

WWW2002
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Dynamic Parallelism Representation
(Branch Types)

P e e e e e e e e e e e e T I

1
ooo0 ' D, K’l Ds TP( )
Open BraHCh Displays a histogram that

[ URRS R UID U TR ——— SR M R

i |  F0=(F100i10:010)
Partially Open Branch ____ . [:04 D, 10=(F10:i10:010

g 6 —» O 0 O

B

F3|\ ___________ F A___________________ff,l
Collection of news
media home pages . —=---------oomooooo oo SCIZCICIZCIZIICIZIIZITTTTTTTTITToos ~
classified by countries'” Y itk b A AN
! I L 1
1 1
Dy=(Cy,So) T»[T Zx>ooo : D, K»[T — Dg T'» o000
=(f i | ! _ .
Fo=(forio:00)! Fi Fs L Fy ' Fs F11‘(f11"11’°11?
Nested Branches suo-divides | pTTTTTTT T _T‘,o o oMergesthe !
1 -
the news | |\ . . noun p.hrase :
media home N F12=(f;2,142,04 extraction .
b ! e inlrailelaeniutrilaliel rig results and 1
pagets. y Merges the noun-phrase extraction results by h .
countries ' intersecting them, i.e., generates the list of genltzrags a
N common noun-phrases across the news sources :Il\./sct)_r wide toFi'?'
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Proxy-based Run-time Service Coordination

Application instantiation by allocating service
instances & creating client-side proxies that perform: |" Proxies hide the system
: L : : dependent information
« Dynamic data binding during run time from the high-level
 Data-driven service invocation and synchronization application
« Token-based concurrency control = Proxies show the
« Dynamic spawning and merging of service branches by centralized view of the
the branching and joining service proxies distributed services
Extracts articles . . Sub-divides the Extracts noun- Merges the

- noun-phrase

from each news

home page
_______________________
Proxy for the Proxy for the Proxy for the
news article news article noun phrase
extractor filter extractors

S m mm m e e e e mm w o e e e e e o

O O - @PY>>IL

News Article N Filt Document Noun Phrase
Extractor ews Fiiter Clusterer Extractors
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Application Scripting Tool

Automatically figures out and
inserts missing components
(input and converter services)

at, Untitled InfoSpace, Writable)

Tooks_Help

Shows service-oriented view of the
application in terms of a data flow

diagram

EE

Scripts [
Results

Flattening Cat

Aralyzer

Fl A

Aralyzer

Crass Product 2

| »

I:

:E:E:E:EI
H £ save “ & Load ” & H > Run H & Initiali

Fil

Scripting Tool

Stop '| 1 document(s)
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Custom d Service Schema
Categories URI:|http:IMww.isi.edurgeuwnrlds |NaunPhraseE)€tractiDn
@ #p B KeywordExtraction : Short Name-.
& #p B NounPhraseExraction .5 T . .
& 4 B CompanyNameEsraston e Guides users to select and combine
§ ¥ B CategoriesToKeywardsCanversion | Iphrase . . .
@ B EdactkeywordsFromCategoriss | semantically interoperable services
Search / e ¢ B DocumentClassification //’
Analysis @ #¢ B DocumentSurnmarization H ‘
@ #p B Languageldentification g;
% ¢ HE CategoryManipulation il ikpuiilita:
. 5 Mame Cantent | Structure Mame Content Structure
"'? CategoryFanOut | | WEuE | Desumentoa)} I ||[Outputst  MounPhrases
@ & H CategoryComparison i
. @ ¥ B similariyDividabilityComparizon =
Region of :
EIEEE

Converts and stores the application
description to an XML file

In-Young Ko
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Application Execution and Reconfiguration

Inputs [ T evanw Results

Soarce

d Google! oo

o davisa e Application Script =~ ---------- >

v [ Netscape weseaps '
F mant n !
1

i [— |
Guery Taal i So.wcn? Docurmert Lism — -~~~ """ "7°°7 ---F-1=u
Search Enging | | =L
| 1 171
“ |
Flace Name E Arialyzer Histogram f--------
Flace Hame E
P Analyzer M- - - - - - - - - - - -] Aty
Feyword, Hier Geo-mappin
Fovwd Hierarch sl
Arslyzer | || Tree viewer | T R
Keyeards x P opics ¥ Places
Analyzer Tree Yiewer | - L ¥ oo Pty [P [0
Flaces = ke
—
Gy Histogram 7
Flatten Catego | © ATAMBUA
| & BALl
0 | & BANDUNG
- IRIAN JATA
Indonesia-related | S —7
] i F JAVATIMUR | |lina I
—
" Ll | R}
Information Analysis =
R
ki
!I

= Guides users with displaying the input services one
by one to enter input data

= Shows the progress and exceptional conditions of
the services during run-time

= Allows users reconfigure the application by
substituting services with semantically compatible,
alternative ones during design and run times

IndoneS|a Informatlon Portal
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Quality Improvements Enabled by the Approach

More toplcs populated W|th T A S P S_EE_
more geographlc relevance R i A ey ¢
- o e 90% speed up by SEEEEE
S concurrent execution 1
o I | 20% more speed up by sEsmEs _
gl 11T P wilunad || dynamic coordination aluins sxs
& & & \0&’ & v"é\\ L \&)e“ oﬁv”&@\{@ ® 2 @(@* P é@\“ &
s 0@» W v @Q\z& *j‘e@& \@Qo& <&
ACCURACY PERFORMANCE SIMPLICITY

GeoTopics Example:

= Rapid Development: took less than a week to develop GeoTopics which is
composed of 92 services

Indonesia-related Topic Analysis Example:

= High Reuse: GeoTopics could be adapted to retrieve Indonesia related information
from Web search engines and analyze them for specialized topics less than an hour
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Conclusion

Features

= High-level Application
Development by using
Active Document
Collection Templates

= Data Flow Based
Service Coordination
Mechanism

= Service Based
Parallelism
Representation and
control

May 9, 2002 WWW2002 USC ISI  In-Young Ko

Benefits

= Allow non-programmer
users to efficiently
develop information
management applications

= Support context-sensitive
parallelism control

* Improve performance and
quality of information
management processes

= Allow applications to be
adapted and reused for
different system
environments and tasks
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