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® Company and self-introduction
@ Digital Trend

® Search Technology Introduction

Google Advanced Search Technology
Map & Reduce for scalability
File System
Page Ranking

Search Result Clustering
P2P Search
Multimedia Search (option for image & video)

@ Digital Archive (El7 Hl'j% )

Content Value Chain Concept

® Q&A




Speaker Profile Q
visionnext

® [Hfifk L

e OCGOGOGEOEOEOG®EOGEOEOGEOEEGEE OGOEOGEOEO

1972 % &> f:' yﬁ[‘ﬁ

1994 E,“‘\ YR ?E—,—E'

1996 (£

1997 HFFJ%%- 14\*% HREZE SR = PR T ] 3R

1998 Best Student aper Award from International Symposium on Chinese Spoken

Language Processing (ISCSLP)

1998 f%(‘ﬁf{‘MCSE (Microsoft Certificate System Engineer ?Jn—g,_r

1999 < ?F‘JIZI‘* i

1999 fFJ% HfiCo founder & Technical VP

2000 FUp AL 2 SR N B A U s (B

2002 Frm /g A ks HyF AL E1 Ry

2002 3457 HMBAS E‘%’FTEH 5537

2003 & pe g U kit
EIEHIE iR AT P e
R AR b | EW‘[ g ?%’5‘7 - HE ST S

2004 =52 EL{E AR E”}f%f%@ =
< [w EU BUI J”JKAE_I‘:J‘
sy e PP A
fif’ér?ﬂl%’ EET‘I'}[ Y = %‘&F‘j}?,

2005 éé“gz;ri_,u IEL[ I’F? qu%ﬂ ’gl g}?ﬁ' ﬁﬂjﬁ F-[;a Eﬁ‘?{?‘[@mq[ﬁ%m fﬂwjﬁ«]i FF[




P | 3

—y

visionnext
® 5o ]
7 1999
® R H e
FELANFE ~ PC Home ~ k> f][3K $3 fofedfiz 57 ¥
o PRI iy, "0
AEREN:! HEREEFRIESHO0EETI

® W'L“ﬁf'ﬁfifﬁj#l

BRI g

2 G R |
e ﬁ“ﬁl’ fis

’ rfIL AT~ 15555 E'Jkiwl R A
F”P‘:ﬁ— o i g5 ) SRR AL




e PR

visionnext
o et |
¢ Qﬁ%ﬁf%%h#. 52 (aEsStonal ey VIces )
. lggij i3 BEE  ARESEE
BEEs
o IS

° FfPA
o EHMHT
fﬁﬁ‘ﬁl-ﬁﬁ”’[m
° aﬁu[;\@

% R % |
s i -]

SHEEREN

sl e
TR

B/ W
SRR T A
EHEE TR

S iR R A aweld)

“Bj -"I"I:%Eﬁiiﬁtﬁ
o JI B SRR
gm e f wi FITHEE ~ LR TIER - Sl PeE - BRI 1

7‘Ti/l ,:,J‘ i:} _L—J_[‘




What are You Searching for ?

For portal, telecom, OEM...

Photo portal, digital / online
photo printing, leisure portal
(travel, wedding, dating...)

For portal, telecom, OEM...

Multimedia assets mgmt for
digital museum, media

visionnext
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for education,
government,
enterprise, telecom,
community, home
user...

for enterprise,
government, banking,
telecom, utilities,
pharmacy,
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Information Age Q
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Google %

Information age: there 1s a special system between man
and information, how should we calll this epoche?
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Search Engine Basic Concept &
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Reuse of Results
Results Feedback >

> Query engine < > Index

Query Reformation

Characteristics

S Indexer
presentation M
Standard for Robot Exclusion -

<=
Doc Doc Doc

robots.txt
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What is "Google"? Q
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http://www.google.com/corporate/history.html

Definition: Googol
Pronunciation: 'gu-"gol
Function: noun

Google is a play on the word googol, which was coined by Milton
Sirotta, nephew of American mathematician Edward Kasner, and was
popularized in the book, "Mathematics and the Imagination" by Kasner
and James Newman. It refers to the number represented by the
numeral 1 followed by 100 zeros.

Originally called "Backrub", the logic behind the Google search engine
was develop by graduate students Larry Page and Sergey Brin at
Stanford University in 1995. Their first place of business was literally a
garage. The garage location was chosen because it had a
washer/dryer and a hot tub out back, they were already serving
10,000 searches a day.

Established in 1998
Issued an IPO in April, 2004




Google’s Business Model Q
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@ Search Savior ® Ad-monger
1)
( 3.C2C 4.B2E

Customer
Models:
1.B2B 2.B2C

Value
Model:
1.Search

v
2.Community [ GO(_ )g[e




Google’s 7Cs Reinforcement Q
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Connection

e Comprehensive
e Accurate
« Simple and Uncluttered ///\
o Functional Layout * WwWw.googlestore.com

« Web Directory
o Text-based

Value Proposition
« The Place for
e Internet Content Information on o Google Newsletter
« Digital Library the Internet « No Two-way
« All About Google - Best Search Communication
Technology
e Google Toolbar « Google Groups
» Google Web APIs e Programming Contest

e Advanced Search
e Languages
o Filters




Market Shares / Traffic

® Share Of Searches: July 2005
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artBy SearchEngineWatchiieo
Yahoo: 30.5%

Google: 36.5%

Others: 0.6%0

InfoSpace: 0.9% Ask: 6.1%

Searches Per Day in Millions




How big Internet is ? Q
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Total registered domains: over 63 million

Total number of live domains: over 25 million

Total number of eCommerce domains: over 1.2 million

Total live domains containing more than 50 pages of content: over 2.5 million
Web sites: over 8 billion pages
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No single search engine indexes more than 16% of web sites
All search engines combined covering only 42%

o FHEIET
{I/ariable information value
Variable length
Often containing grammatical mistakes and typos
Content may be outdated, false, or unreliable
Multiple data formats
Multiple languages and alphabets
Structure VS non-structure data (XML,SGML, EDI....)
& ¥
15,000 ~ 20,000 search queries requested per minute
Passive update




Average size and type of web doc.
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20%

18%

10%

50-(0
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Figure 2: Histogram of the sizes of successfully downloaded documents.

MIME type Number  Percent

texthtml 41,490,044  69.2%
image/gif 10,729.326  17.9%
image/jpeg 4,846,257 8.1%
text/plain 869,911 1.5%
application/pdf 540,656 0.9%
audio/x-pn-realaudio 269,384 0.4%
application/zip 213,089 0.4%
application/postscript 159.869 0.3%
other 829,410 | 4%
Total 59947946  100.0%

Table 3: Distribution of MIME types.



Search Engine Index Size g
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25
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Search Showdown Claim
20 U Engine Estimate | (millions)
1-5 ' (millions)
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Search Engine Supremacy Q t
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Billions Of Textual Documents Indexed
December 1995-September 2003
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Google

What google search?

Weh Images Groups Mews Local more w
|[ Search the Weh

More, more, more ...

Soogle Home
About Google
Help Center

Google Downloads

\\@
%
A
<)
(4.5

Google Tools

i Google Services

Alerts
Receive news and search results via email

Answers
Ask a guestion, set a price, get an answer

Elog Search
Find blags an your favarite topics

Book Search
Search the full text of books

Catalogs
Search and browse mail-order catalogs

Directory
Browse the web by topic

Groups
Create mailing lists and discussion groups

Images
Search for images on the web

Labs
Try out new Google products

Blogger
Express yourself online

Code
Download APls and open source code

Desktop
Search your own computer

Google Earth
Explore the world frorm your PC

@ > %

—

ocal
Find local businesses and services

Maps
“iew maps and get directions

E

Maobile
lUse Google an your maobile phane

Merws
Search thousands of news stories

Schaolar
Search scholarly papers

Special Searches
Search within specific topics

University Search
Search a specific school's website

Web Search
Search over 8 billion web pages

Weh Search Features
Do rmare with search

Picasa
Find, edit and share your photos

Toolbar
Add a search box to your browser

Translate
“iew web pages in ather languages

E005 Google Google Horme - Advertising Programs - Business Salutions - About Google
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Google Technology

Search Technology



MapReduce Q |
VISIONINeX:

@ Simplified Data Processing on Large Clusters

® A programming model and an associated
implementation (library) for processing and
generating large data sets (on large clusters).

@ A new abstraction allowing us to express the
simple computations we were trying to perform but
hides the messy details of parallelization, fault-
tolerance, data distribution and load balancing in a
library.

@ Distributed grep:

Map: (key, whole doc/a line) - (the matched line, key)
Reduce: identity function



Programming Model Q
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® A map function that process a key/value pair to
generate a set of intermediate key/value pairs,
and
Map: (k1, v1) > list (k2, v2)
® A reduce function that merges all intermediate
values associated with the same intermediate key.
Reduce: (k2, list(v2)) > list(v2)
® Many real world tasks are expressible in this
model.

® Assumption: data has no correlation, or it is small.



Execution Overview
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(1) fork .~

al;fo}k “i1) fork
- -ﬁl S 4]
2 " assign
,35-‘5ig|'_[ rfdll&_‘e_ -
© map

worker
. \“
split 0

M Spllt 1 (5) remote read

split 2 MO (4) local write
worker
split 3

(&) write

output
file 0 R

@ output
file 1

worker

split 4
Input Map Intermediate files Reduce Output
files phase (on local disks) phase files

R




SPAM Problem Q |
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® Repeat keywords over and over just to get better
rankings

@® Target web pages to keywords that are unrelated
to the exact web page

® Use hidden text or links on your web pages
® Submit web pages that are already indexed

® Participate in link-exchange programs to boost
link-popularity
® Link to criminal, illegal, or very offensive websites



Google File System Architecture Q
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® Files are divided into chunks

® Fixed-size chunks (64MB)

® Replicated over chunkservers, called replicas
@® Unique 64-bit chunk handles

® Chunks as Linux files

® Single master

® Multiple chunkservers

Grouped into Racks
Connected through switches

® Multiple clients

® Master/chunkserver coordination
HeartBeat messages



GFS Architecture Q
visionnext

Application ifile name, chunk index) GFS master - /foo/bar
GFS client | File namespace f" chunk 2ef0
{chunk handle. '-.‘
chunk locations) J". Legend:
ol ﬁ Data messages

] —- Control messages

L .
lluﬁtmctmns to chunkserver

Chunkserver state i

GFS chunkserver GEFS chunkserver

{chunk handle, byte range)

chunk data

Linux file system Linux file system

o8- bBle-

Contact single master
Obtain chunk locations
Contact one of chunkservers
Obtain data




Link-based ranking techniqueg
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* Ragerank (Brin&Page/Google)

“significance of a page depends on

significance of those referencing it” /ﬂg

- HITS (Kleinberg/IBM) O —()

“Hubs and Authorities” / @l/
@_._.—-'r
N

s(a) ~ s(h) + s(¢) + s(d) ?

... more later



What is a Markov Chain? Q
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® A Markov chain has two components:

1) A network structure much like a web site, where
each node is called a state.

2) A transition probability of traversing a link given
that the chain is in a state.
For each state the sum of outgoing probabilities is one.

® A sequence of steps through the chain is called
a random walk.



Markov chains Q
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® Markov chains have been extensively studied by
statisticians and have been applied in a wide
variety of areas.

Matkov Property:
PS¢ S5y $5=2, . ., 82, §1) = P(S4] 1) (3.3)




- Definition Q
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PROK) PRI PRI)y
o) o) o)

PR(W)=§+<1—7)(

W is a web page

Wi are the web pages that have a link to W
O(Wi) is the number of outlinks from Wi

T is the teleportation probability

N is the size of the web

@ © & ¢ ¢



Mathematical Techniques >
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1

fz
\c s

4 3

* Ragerank (Brin&Page/Google)

significance of a page depends on significance of pages referencing it

- HITS (Kleinberg/IBM)

hubs and authorities: good hubs point to good authorities & vice versa



Mathematical Techniques Q
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Pagerank

02 12 T2

e initialize the rank value of each node to 1/n (0.2 for 5 nodes)

* a node with k outgoing links transmits a 1/k fraction of
its current rank value over that edge to its neighbor

* iterate this process many times until it converges

* NOTE: this is a random walk on the link graph
° Pagerank: stationarx distribution of this random walk



Mathematical Techniques Q
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Mathematical Techniques Q
visionnexi
Convergence Leak
e \

* dealing with leaks: ) /
- pruning, or Lo
- adding back links ‘ : ‘Slnk

* dealing with sinks

- add a random jump to escape sink
- with prob. b = 0.15 jump to random node

- assume: if in a leak, always take random jump

* in this case, always converges to unique solution!



Mathematical Techniques Q
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Matrix notation A
0O 12 0 0 12
O 0 12 0 12
O 0 0 1 0
O 0 12 0 1/2
02 172 :00.2 1 0 0 0 0

* stationary distribution: vector X with xA=Xx
* A is primitive, and x Eigenvector of A

* computed using Jacobi or Gauss Seidel iteration



HITS : Hubs and Authorities

® Algorithm developed by Kleinberg in 1998.

® query-dependent: first get 100 docs using term-
based techniques

® Attempts to computationally determine hubs and
authorities on a particular topic through analysis of
a relevant subgraph of the web. ~ Hubs  Authorities

® Based on mutually recursive facts:

Hubs point to lots of authorities.
Authorities are pointed to by lots of hubs.

® Together they tend to form G
@ a bipartite graph:

visionnext



HITS Algorithm Q
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® Computes hubs and authorities for a particular
topic specified by a normal query.

® First determines a set of relevant pages for the
query called the base set S.

® Analyze the link structure of the web subgraph
defined by S to find authority and hub pages in
this set.



Constructing a Base Subgrapﬁ
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@ For a specific query Q, let the set of documents
returned by a standard search engine (e.g. VSR) be

called the root set R.

& [nitialize Sto R.
® Add to S all pages pointed to by any page in R.
® Add to S all pages that point to any page in R.




Results

Link analysis can discover 'cyber communities', ven pages with a very namow
interest, such as “Japanesa Kindergarten education n the US® (Broder)

visionnext

Each cclour represente a different 'cyber community' en the web.

Kleinberg's 'hubs & authorities.

Authoriies ( blue | are sites that other
Web pages happen to lirk te Fequentl
onapaticulartopic. On the subpset
world cup soccer, the home page fo
FIFA would be a good locaton.

Hubs ( red ) are sites that tend to cite many of those authorites,
maybe in & rescurce list or-ina other qood sites” - section-on
a personal home page.




Different Ul experience Q
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® Clusty.com (by Vivisimo)
Clustering engine

® Snap.com (by Idealab)

Sorting by popularity, satisfaction, Web popularity, Web
satisfaction, domain, ...

® Alexa.com (by Amazon)
Average user review ratings, ...

® TouchGraph Google Browser: visualization

® Kartoo.com
A visual meta search engine



Example of Search

Result Clusterin reror et

o = @

NTU?

hnological University, Singapore

Nanyang Ted




Clustering Search Engines Q
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® Vivisimo.com
Clusty.com

® KillerInfo.com
® InfoNetWare.com
@ IBoogie.com

® SnakeT (Snippet Aggregation for
Knowledge ExTraction):

A hierarchical clustering engine for snippets
g ...



Example on Vivisimo
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| ¥ivisimo - Clustered search results - Microsoft Internet Explorer
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company | products | solutions | customers | demos | partners | press
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» Advanced
Y VIVISImO [NTU [ the web v|.He|g!
NEW search auctions at Clusty.com
Top 210 results retrieved for the query NTU (Details) )
o» NTU (210} National Technological University Online [new window] [preview] Sponsored Link
- Technological University (23} Learn more about NTU. Read about our programs and contact our admissions office for more information.
- Hottingham Trent (17} www.ntu.edu
- Search (12 B} 0
> = NTU Online Engineering Programs [new window] [praview] Sponsored Link

- Taiwan (12) WorldWideLearn presents our featured education partner Mational Technological University. NTU engineering programs keep

you up-to-date on the technological changes in your area of study.
www.worldwidelearn.com

- Networks (11)

- Union (g}

-pe Northern Territory University (3 = E e

> 1. Nanyang Technological University [new window] [frame] [praview]

-3 Club (3) Provides resources for prospective students interested in undergraduate and graduate studies, lists schools, offices, and
events.

Management (2}
Bigital, Libra

2. Mational Technological University [new window] [frame] [praview]
Find in dusters: Academic All Academic Courses Search Course Catalog
Enter Keywords |@ ::Em'mujeg o — _

3. Mottingham Trent University [new window] [frame] [preview]
Provides course oveniews by faculties and departments. presents main research areas and features a prospectus.

URL: www._ntu.ac.uk -
Sources: & u}
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Clusty.com
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Clusty /f Clustering NTU - Microsoft Intermet Explorer
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Customize!

Web+ Encyclopedia Gossip

Images Shopping

[NTU |
Advanced Search Help Tella Friend Tellus what wou think! Download the Clusty Toolbar

{’9 jy" Top 218 results of at least 83,258 retrieved for the query NTU (Details)

NTU (218} Sponsored Results
Technological, University National Technological University Online & <
(45) Learn more about NTU. Read about our programs and contact our admissions office for more information.

www ntu.edu
School (13) o |

Nottingham Trent Universit NTU inlne Engineering Programs B “a _ _ o o

(7) WorldWidelLearn presents our featured education partner National Technological University. NTU engineering
programs keep you up-to-date on the technological changes in your area of study.  www . worldwidelearn.com

Northern Territory

University (12) = =

Search (12) 1. Nanyang Technological University & & <
Frovides resources for prospective students interested in undergraduate and graduate studies, lists schools,

Union 3) offices, and events.
National Taiwan University www.ntu.edu.gg - Looksmart, Wisenut, Lycos, MSN, Open Directory
11
an 2. National Technological University & & <
Languages (3} Academic All Academic Courses Search Course Catalog
Club (3) www.ntu.edu - Lycos, MSN, Wisenut, Open Directory
NTU Forum (¢) 3. Nottingham Trent University B &
Frovides course overviews by faculties and departments, presents main research areas and features a
Maore...
el prospectus.
www.ntu.ac.uk - Lycos, MSN, Open Directory, Looksmart

Open in new window
&l 2 e Didn't find what you were looking for? Try our clusters on the left!
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InfoNetWare.com

visionnext

RealTerm search: NTIU - Microsoft Internet Explorer
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1

TOPICS

BUSA Results (z)
Computer Science (4]

Computing and
Technology (2)

email (12)

Engineering (4]
Graduate School (2)
Hindi Apollolife (z)
Learning Resources (=)
Master Slides (z)

National Taxpayers Union
(=)

National Taxpayers Union
Foundation (z)

network termination unit
2)

Nottingham (15)

Nottingham Trent
University (13)
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National Technological University
0

* Academic. AcA€Ac¢ All Academic Courses. A¢A€A¢ Search Course Catalog ... Introducing the NEW

NTU MBA Program! NTU Certificate Programs Now Available! Fast Track in Computer Science from NTU.

Keep on the leading-edge of the IT and Engineering ...

w ntu.edu

°M) bbciil msn:0  altavista:2

Nottingham Trent University

*+ ... Postgraduate and Professional. About NTU. News & Events. Contacts ... Latest news from
Nottingham Trent University. NTU Open Days ...

www.ntu.ac.uk

°—)ﬁddwshor1list bbci:0 msn:3  altavista:0

National Taxpayers Union & National Taxpayers Union Foundation
* ACTION CENTER. Sign up with NTU's Taxpayer Action Center. Search our Articles! What's New. In

each Congressional election cycle, NTU surveys candidates about their positions on important tax and
budget issues. ... NTU Rates Congress. Each year NTU rates each Member of Congress on ...
.ntu.org

Q Addtoshortlist y
oo msn:l

altavista:4

Nanyang Technological University

* This site requires Java Script to be enabled. Please enable Java Script on your browser, or use a
Java Script capable browser to proceed.

www.ntu.edu.sg

O rddtoshortist) . o s

Theory, Culture and Society Centre
* ... Fax: +44 (0)115 848 6331. E-mail: tcs@nitu.ac.uk ...

tes.ntu.ac.uk
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iBoogie
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Technology Make iBoogie Homepage

Home

Contact Us

Expand

Web Tips™ Collapse

M All results

=N | Study in australia

M Tertiary education

W iorld

N Aspects

B Health schools australia - nationall
W Study ahroad

M Study options - access
#- M Australia and australian

+- M School education

|- Ml Education and training

=1+ M University in australia

W University of technology
M Gueensland university - 2005 highe
M Charles sturt university

[#- W Home education in australia

[=- M Students

W Academic - challenge

B International students

[+ M Online

Department of education

M Cepartrment of education and traini
W Australian government

B Children services - south australial
M Gueensland department

+-- Ml Higher education
+-- Ml Learning

+- Ml Search

+- M Education serices
H

3|

1

- M Education south australia
- M International education
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Any language education in australia Let's Boogie

1

2. Department of Education and Training
... iswidely acknowledged that formal education is the key to a sucdes
yernment Schools inWestern Australia ...
Wﬁ paces

3. http: /e, edna.edu. au/edna/pagel. html

6.

Images Directary Acdvancedd

165 resultts out of 165

« Welcome to EdMNA Online
HOME. Login to MyEdrA. Username: Password: Remember me on this computer. Jump to my MyEdrA page. Mew Today! School Education . Mew Today!
WET. Mew Today! Higher Education . Education Mews

hittp: S ecdna edu aud - Similar pages
msnd &

4,068,001 web pages found |~

ful fut] i il ¢ Secondarn Students in

hittp: .
msrd Wit

hittp: Sy eddna edu auiednatpaget biml - Similar pages
WiseNut

Related searches
can be expanded in
the side frame in
iBoogie, so you can
quickly see if they
are relevant

. Australia and Australian Business Directory
Australia link resources of discount shopping, books and magazine

programs and home husiness opporunities and moare.
hittp: Shaeewe pinoyshowcase comizearchiAustralial - Similar pages
findwhat

e money transfer, affiliate

. IDP Portal
Glabal Apply Online. IDP Media Centre. Search aver 16,000 courses. Al
in Australia ... Legal Disclaimer | Feedback | Copyright IDP Education
hittp: Sy icdp com’ - Similar pages
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ine... Mew research: cost of study

. hittpc e, edna. edu. au/EdhlA
whnni 2dna.eduauEdhA
hittp: ey 2cng.edu s EdMA, - Similar pages
msn¥

. Governrnent Education Portal - Australia
Search. A-Z Topic List. Browse all Topics. Site Map

hittp: e education.gow au! - Similar paces
msn¥ &

. Engineering Education Australia
Engineeting Education Australia (EEA) is a whoally owned business unit ofthe Institution of Engineers, Australia , brokering professional development...
hittp: enewy eeaust.com.aul - Similar pages
WiseNut

. Open Directory - Regional: Oceania: Australia : Education
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Flickr.com

2} Flickr: Photos from roamer - Microsoft Internet Explorer :' :' VI 5'mn ext
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» Sets

» Favorites

» Profile

Qdds And Ends
2 photos

Search his photos

L

Or, browwse with...

[®] This photo is public. (4 Comments)

Uploaded on Fek 27, 2005 + Histags
s Calendar

Archives (A1 photos)
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pc ' RETURME
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Way Back Machine

visionnext

INTERNET ARCHIVE

Enter Web Address: (Rt AUCEE [ EResly] IAII BI Take he Back

Searched for http://'www.theatrelinks.com

Mote some duplicates are not shown, Seeall
* denotes when site was updated.

1996 1997 1998 1999 2000 2001 2002
0 pages 0 pages 0 pages 0 pages 0 pages 1 pages 8 pages
Moy 27, 2001 * Jan 22, 2002 *
Jan 24 2002
May 25, 2002 *
May 31, 2002 *
Jul 18, 2002 *
Sep 28, 2002 *
Moy 26, 2002 *
Moy 27, 2002

Search Results for Jan 01, 1996 - Nov 02, 2004

32 Results
2003 2004
20 pages 2 pages

Feb 10, 2003 *
har 20, 2003 *
Iar 28, 2003 *
Iar 31, 2003

Apr09, 2003 *
Apr 11,2003 *
Iay 26, 2003 *

May 31, 2003 *
Jun 12,2003 *
Jun 23, 2003 *
Aug 06, 2003 *
Aug OF, 2003
Sep 27, 2003 *
Sep 28, 2003
Oct 17,2003 *
Moy 26, 2003 *
Dec 04, 2003
Dec 12, 2003
Dec 15, 2003
Dec 29, 2003 *

Jan 29, 2004 *
Feb 05, 2004 *

e S

Home | Help

Copyright @ 2001, Internet Archive | Terms of Use | Privacy Paolicy
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Gnutella search mechanism Q
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Steps:
 Node 2 initiates search for file A
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« Node 2 initiates search for file A
» Sends message to all neighbors

* Neighbors forward message
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Gnutella search mechanism Q
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Steps:

« Node 2 initiates search for file A

» Sends message to all neighbors

* Neighbors forward message

* Nodes that have file A 1nitiate a
reply message




Gnutella search mechanism Q
visionnext

Steps:

« Node 2 initiates search for file A

» Sends message to all neighbors

* Neighbors forward message

* Nodes that have file A 1nitiate a
reply message

* Query reply message is back-
propagated




Gnutella search mechanism Q
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Steps:

« Node 2 initiates search for file A

» Sends message to all neighbors

* Neighbors forward message

* Nodes that have file A 1nitiate a
reply message

* Query reply message is back-
propagated




Gnutella search mechanism Q
visionnext

4

Steps:

« Node 2 initiates search for file A

» Sends message to all neighbors

* Neighbors forward message

* Nodes that have file A 1nitiate a

5 reply message

* Query reply message is back-
propagated

5 * File download
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Image Search Approaches Q
visionnext

® Context-based approach

text-based - language/knowledge-based
Caption-based approach and hypermedia
Google ~ openfind ~ eefind ~ ditto

® Content-based approach
image-based ~ vision-knowledge-based
QBIC (IBM) ~ PhotoBook (MIT) ~ VisualSEEK (Columbia )
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Indexing
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VISIONNext
Color Color Histogram

Hue plose Salumlinn plose

Original imnps

Shape
[. %:Globemark

1352167.0: 34

Shapes judged to be most similar

1391361.1: 33

(o 0

13926952 : 34 1393422.0: 34

@S] =

1391390.1: 35 13914402 : 35
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Colour Historgram Q
visionnext

® Describe the colors and its percentages in an
image.

1<j<N

I; € ColorValue ,0< P; <1, ZPj:I,and ISjSN}

fc :{(Ijapj)




Similarity by what? Q
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4 )

[I 1. Color histogram

4. Object shape

—

3. Spatial edge |
distribution o

2. Spatial color

distribution
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How to Retrieve Similar Images Q
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Image Directory for Browsing
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Search by Text: Metadata (1)&
visionnext

Cal Photos

California Department of Water Resources

This form can be uged to look for photographs from mere than 17,000 images of California's natural resources from the Californ)
Department of Water Resources. Click here for more information about the DWE photos.

Instructions: To look for photos, choose one or more of the options below and click " Search".

Photo Caption [contans  -| |

Subject |begins with -] [Cormputers (5} ]
Category |equals -] [any E
Location |begins with -] [Califomia (1) -]
Date of Photo [eauals ] | Exarnple: 1995-01-31

Perspective equals ~ |any -

= o [ 1 1T




Search by Text: Metadata (2)

visionne

The attention span of the
average user is 7 seconds. ‘
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IBM QBIC — Query by Color

visionnext

1. Use your mouse to SEARCH RESULTS
select a colour from

the palette.

[ 4

Z-Z 2. Click the arrow

i C button to add the .

] C colour to the bucket. ) Bougquet 2) View of

. - {Vase with Collioure

3. Slide the triangular Two

B N{atizse, Henrl

handles on the bucket Handles)
fo— to adjust the Circa 1905
G m— percentage of this Matizze, Henri

colour. 1907
— _

. 3} Seville 4y Zorah
4. You may repeat this ¢ Still Life Standin
process until the o olanding

bucket is full. When

you are ready, click Matisse, Henri

Matizsse, Henri

Search. Circa 1912
1910/1911
5 Portrait of )

Suzanne Composition

Dufy, the

State Hermitage Museum




Search by Shape

weateh Lid R

wrench, kid, B

hammerd,1

hammer?, 4

wrench, kid.3

hammer, kid,8

hammer2, 5

wrench, kid, 2

crescentl,1

wrench,kid,?

hammer, kid,7

hammer3,1

hammer, kid, 3

hammer2 , 3

visionnex!
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(Surrey Univ.

Click here to have random contours

Click on your desired image to see its similar images.




Query by Spatial Relation Q
visionnext

. (Columbia Univ.)

query image target image

% Composiion

E D | ata. {t,}:-

G = L P




Image Search Using Regions Q
visionnext

® Blobworld: Image retrieval using regions
&
“ﬁ&tﬁjﬁﬁ fii o I A £ pJ 1T SR E'JM/@E‘%%'[

f'ﬁ SR Ji/[‘“ B RN
i

Step 2:

Adjust the weighis helow if you'd like, then click " Submit.”

Not Somewhat Very Mot Somewhat Very
How important is the selected region? (O O ® How important is the background (everything outside the region)? O ® 4]

ooooo

H
®@ 00
=8
OO0 ®O0
(O NCNONO]

Shapellize




Relevant Feedback
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File Tool Help
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itwtony2i04 . gif
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Iwitany 2107 gif
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Video Hierarchical Structure Q
visionnext

Video : 8> %

Scene - H¥-B

Shot : %~ 4.
.......... rame : ) oty

Feature vector
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ECHO System Overview

A\flﬁ]ﬂn next

Library Creation

Offline

Digital Compressio

Speech Image Object/face detection

Recognition Extractionand recognition
OO UEFENIEEK FENFENERY [ENEEEEEEEEEN

Segmentation
e e
Insertion of
video
metadata

[{
f h
“ Indexed Database
\/

Indexed Segmented Video
Transcript Compressed Metadat
Audio/Video

DISTRIBUTION
TO USERS

Library Exploration
Online

£

}

N\

Metadata
Fields

query

Free text
query

—./

Indexed Database

Indexed Segmented Video
Transcript Compressed Metadat
Audio/Video
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® TV Search Engine

® Virage video

® Google Video Search

visionnext

Inkx.

tv video search

search solution provider

B Edt Yew Favortes Lok beb

\Y% VIRAGE

Part of the Autonomy Group

B
7

Video

Google

Prsferences

Video

POLMCAL ALBRT

Results 1 - 10 of about 7961 for Bush (0.03 seconds)

Warld View: Flashpaints
The United States ftom ahroad

't scilttn in new Yark. Please join Us next time. >>> Good evening. Mr. Gorbachey will arrive this evening. Tomorrow he and
President Bush will begin its second Summit. This time the question of reducing nuclear went is seen as less pressing than whether
the U.S. And saviet Unian can agree on
ABCNEWS - Mon hMay 30 2005 at 7:00 AM POT - 16 minutes

Health Matters
Medical advice

and says baggage handlers planted the drugs. >> Australia, shapel is innacent. Hip, hip. >> Three cheers for the class of 2005.
President Bush delivered the keynote address t U.S. Naval Acaderny in Maryland. In his first coramencement mocere ny in Annapolis
since before 9-11. . Bush praised
ABCNEWS - Fri May 27 2005 at 3:30 PM POT - 15 minutes

Crossfire

they are marally Superior? => You have to go all the way to Spokane ta find the defense for Howard Dean. >>> Just hefore election
day President Bush taped a message for swing oters in Arizona in which he wrapped himself in the heroism of pat Tillman. The
Arizona Cardinal star who enlisted in the.
CNN - Mon hay 23 2005 at 1:30 P POT - 30 minutes

KT Channel 2 News at Noon
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Image Search Difficulties Q
visionnext

® Content-based approaches

features not always useful (e.g., a collection of tree images)
segmentation (semi-automatic)
narrow domain

® Context-based approaches

information loss (e.g., colour)
which text relates to which image
Limited, hard to express

® Demo
CIRES (Content-based Image Retrieval System):

SIMPLIcity:
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Digital Value Chain Q
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OAI (Open Archive Initiative) Protocol
CNRI Handle System

o IR
Time Based Media Support

Audio, Video, Streaming
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e-learning

XML

VisionNEXT
Value-added
0Al Service Digital Objects
Platfor

Multi-casting

Management
Multimodal
Search
Fl
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l Metadata
Speech 4

Retrieval IR Category

Search
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Enterprise Content Management
Content Types

visionnext

EDM DAV

FCM CCM
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Plaving with MeverLost balls is like having a faithful, loval friend - like
having a dog, but without the concerns about one's carpet,

Caption

When MeverLost launched its first ball in 1952, it was an immediate,
international sensation. Golfers from Kelowna to Kabul delighted in
SmartSound Technology, and its dimpled good looks,

Mowe, MeverLost i helping golfers the world over take their game even
further - with this new long-distance wonder, the 1000z, The core
flexes on impact for optimum distance, and the dimple configuration
allowes the ball to cut through the air like a hot knife through butter,

Once you've tried it, vou'll never want to play with another ball again!
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Last Name : First Name :
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Scene 1 H Military band escorts body out of Monravia [00:00:00 - 00:04:50] 4 min 80 sec
Action 1.1 H Band going down highway [00:00:00 - 00:01:43] 1 min 43 sec
Action 1.2 M Bishop arrives [00:01:43 - 00:04:50] 3 min7 sec
Scene 2 YWake in Sanoyea [00:04:50 - 00:13:02] 8 min 12 sec
Action 2.1 !’4 Music and Procession restart [00:06:00 - 00:08:46] 2 min 46 sec
L;_ Action 2.2 w Chair begins [00:08:46 - 00:11:00] 2 min 14 sec
Scene 3 a Pracession ta grave [00:13:02 - 00:13:20] & min 18 sec
Action 3.1 m Coffin with followers [00:13:45 - 00:15:10] 1 min 25 sec
Action 3.2 m Hymn: God be with you [00:16:00 - 00:17:22] 1 min 20 sec
Action 3.3 n- _"ﬁ Benediction [00:17:22 - 00:19:20] 1 min 358 sec
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