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2007
ANALOG

18.86 hillion gigabytes
Faper, film, audiotape and vinyl: 8.2%
Analog videotapes: 93.8% ﬂN-ﬂ‘\kOG

Other digital media: 0.8%% DIGITAL
Partable media players, flash drives: 2%
Fortable hard disks: 2.4%

CDs and minidisks: 8.8%

THE WORLD'S CAPACITY TO STORE INFORMATION

This chart shows the world's growth in storage capacity for both
analog data (books, newspapers, videotapes, etc.) and digital
(CDs, DVDs, computer hard drives, smartphone drives, etc.)

Computer servers and
mainframe hard disks: 8.9%

In gigabytes or estimated equivalent

2000 Digital tape: 11.8%
1986 1993
AMALOG :
2.62 billion
ANALOG STORAGE DIGITAL DVD/Blu-ray: 22.8%

DIGITAL
0.02 billion

COMPUTING POWER

In 1986, pocket calculators accounted for much

of the world's data-processing power.

Percentage of available processing power by device: PC hard disks: 44.5%
123 bhillion gigabytes

Personal Video game  Servers,
Pocket calculators computers consoles  mainframes
|
1986 41% 33% 9% 17%
2007 B56% 25% 36
| Fther includes chip cards, memaory cards,
Mobile phones,  Supercomputers floppy disks, mabile phones,/FDas,
PDAs 0.3% cameras/cameorders, viden games

2007

Washington Post (2007) - e

276.12 billion gigabvytes




so what IS a

Search Engine?



Google

the cat food

All Shopping Images Videos News More ~ Search tools

About 173,000,000 results (0.55 seconds)

Commercial cat food[edit] Most store-bought cat
food comes in either dry form, also known in the
US as kibble, or wet canned form. Some
manufacturers sell frozen raw diets and premix
products to cater to owners who feed raw.

Cat food - Wikipedia, the free encyclopedia
https:/fen.wikipedia.org/wiki/Cat_food Wikipedia ~

Feedback

Cat Food Brands: Grain Free, Organic Cat & Kitten Food ...
www.petsmart.com/cat/food/cat-36-catid-200004 ~ PetSmart ~

Give your cat food designed for her. We can help you find grain free, organic and
natural cat food brands that meet her unique nutritional needs.

Dry Food - Canned Food - Food Pouches - Milk Replacers

Cat Food: Grain Free, Natural, Organic Cat Food | petco.com
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Query

the cat food
D1 D2
cats eat Natural
canned food. organic cat
the cat food food available
is not good at petco.com
for dogs.
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components of, 173

crmphasize intangibles, 17780

incentive pay, 169-72

keep pay low, 165-68

merit pay, 169

principles of, 165-80
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impact of, 45
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How about here

e This is what
Indexing does

e Makes data
accessible in a
structured
format, easily
accessible
through search.



Building Index

Documents:

1: cats eat canned food. the cat food is not good for dogs.
2: natural organic cat food available at petco.com

Term — Document Index Matrix

TERM D1 D2
available 0 1
canned 1 0
cat 2 1
dog 1 0
eat ? ?
food ? ?




Query

the cat food
D1 D2 D3
Natural the the
cats eat
canned food. organic cat the the the the
the cat food food available
is not good at petco.com
for dogs.

Some terms are more informative
than others




How Specific Is a Term?

TERM (t) Document Inverse Document Log of Inverse
Frequency of Frequency of termt | Document Frequency
term t (df,) (idf) = (N/df,) of term t [log(idf)]
cat 1 1,000,000
petco.com 100 10,000
food 1000 1000
canned 10,000 100
good 100,000 10
the 1,000,000 1




How Specific Is a Term?

TERM (t) Document Inverse Document Log of Inverse
Frequency of Frequency of termt | Document Frequency
term t (df,) (idf) = (N/df,) of term t [log(idf)]
cat 1 1,000,000
petco.com 100 10,000
food 1000 1000
canned 10,000 100
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Magnitude of increase




How Specific 1s a Term?

TERM (t) Document Inverse Document Log of Inverse
Frequency of Frequency of termt | Document Frequency
term t (df,) (idf) = (N/df,) of term t [log(idf)]

cat 1 1,000,000 6
petco.com 100 10,000 4
food 1000 1000 3
canned 10,000 100 2
good 100,000 10 1
the 1,000,000 1 0




Putting It all together

To rank, we obtain the weight for each term
using tf-idf

The tf-1df weight of a term Is the product of its
tf weight and its idf weight

Weight (t) = tf, x log(N /df)

Using the term weights, we obtain the document
weight



GO-f)gle the earthquake

All News Videos Images Maps More - Search tools

About 118,000,000 results (0.62 seconds)

In the news

- Powerful earthquake rocks southern Taiwan
LoeA Al Jazeera - 3 hours ago

'L Atleast 23 people were killed and scores injured when the
quake struck the city of Tainan ...

Taiwan struck by earthquake: skyscrapers flattened
Sydney Morning Herald - 52 mins ago

Rescue Efforts Continue as Toll Rises in Taiwan Earthquake
New York Times - 17 hours ago

More news for the earthquake



Finding based on MetaData or Description

o Atype of “document expansion”
— Terms near links describe content of the target

* Works even when you can’t index content
— Image retrieval, uncrawled links, ...

[Bean - "And that's the way we tried to do every rock. Because
vou always had the gnomon. And then we took a photo
afterwards."]

[Conrad - "We practiced this...I started out by just laying
rocks around on the floor. One of the things was setting the
camera deal; we had the three (focus) distances. And what we
did was actually take pictures to calibrate ourselves. They
developed that film in training to make sure we stood the
right distance."]




Ways of Finding Information

e Searching content
— Characterize documents by the words the contain

e Searching behavior
— Find similar search patterns
— FInd 1items that cause similar reactions

« Searching description
— Anchor text
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Crawling the Web
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Web Crawl Challenges

Adversary behavior
— “Crawler traps”

Duplicate and near-duplicate content

— 30-40% of total content

— Check If the content Is already Index

— Skip document that do not provide new information

Network instability
— Temporary server interruptions
— Server and network loads

Dynamic content generation



How does Google PageRank work?

Objective - estimate the importance of a webpage

 Inlinks are “good” (like recommendations)

 Inlinks from a “good” site are better than inlinks from a “bad” site




Link Structure of the Web

Nature 405, 113 (11 May 2000) | doi:10.1038/35012155

8 %
i
Tendrils and tubes .

Dizconnected compongnts

44 million pages 17 million pages




S0,
A Web search engine is an application
composed of ;

CRAWLING component

- Important to define a search space

INDEXING component

- of Importance to developers AND content-centric

SEARCH component

- of Importance to the users AND user-centric



Today: The “Search Engine”
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Search —

e

ndex

Indexing

-

Acquisition Collection




Next Session: “The Search”

Source
Selection

IR System

e

Query
Formulation

Nﬁlnked List

Selection

w'u ment

Examination

w'u ment

Delivery




Before You Go

. Assignment H2

On a sheet of paper, answer the following
(ungraded) question (no names, please):

What was the muddiest point In
today’s class?
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