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Plan 9 from Outer Space - Wikipedia. the free encyclopedia
Plan 9 from Outer Space (originally titled as Grave Robbers from Outer Space) is a

1959 science fiction / horror film written, and directed by Edward D. Wood, J.
Synopsis - Cast - History and development - Mistakes
en.wikipedia.org/wiki/Plan_9_from_Outer_Space - Wikipedia on Bin
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2 Costello's pipes nothing short of sublime - 3 hours ago
S} ot oy i Elvis Costello ane ofock 1 1ol revered mifts Sunday’s gg was siso
dedicated to raising money for the Fort Edmonton Foundation and its ..
Edmonton Journal - 3 related articles
Winspear Centre. Edmonton - February 7. 2010 - CANOE - 4 related articles »

Spectacle Elvis Costello with...

Official site with Island Records includes news, biography. sound and video clips, appearance
schedule, "Ask Elvis" feature, message board and desktop ...

ww_elviscostello.com/ - Similar

Elvis Costello - Wikipedia, the free enc

Declan Patrick MacManus (born 25 August 1954). known by the stage name Elvis Costello, is
an English singer- snngwmer of rish heritage. ...

Discograph 2 Kiall - Gaelg - Simple English

en.wikipedia urg/w\k[/EIvls_CDstello - Cached - Similar

The Elvis Costello Home Page - The Elvis Costello Home Page

This is the site to visit for everything concering Elvis Costello. Extensive information about
forthcoming events, complete concert listing, discography of ...

ww_elviscostello.info/ - Cached - Similar

Elvis Costello on MySpace Music - Free Streaming MP3s, Pictur

MySpace Music profie for Elvis Costello. Download Elvis Costello Rock / / music slng\es
watch music videos, listen to free sueammg mp3s, & read Elvis
www.myspace.com/elviscostello - Cached - Similar

Elvis Costello Guide :: Discography | Seflists | Songs | Lyrics ...
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ground lost during a three-week trend that has investors concerned a 10 percent
downward... full story

Twitter

U

“Lost party at The Knitting Factory - New York Post - 1 hour ago
Got "Lost'plans tonight? Also: Dharma love thrives in Pery
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Lost-ABC

Official ABC site for Lost, the suival drama telling the s(ory of plane crash sunvivors who
find themselves stranded on a mysterious desert island. .

abc.go.com/shows/lost - Cached

ABC.com - Lost - Episode Guide

Get caught up on the ABC show Lost. Read a full recap of the "LA X (Parts 1 and 2)"
from Season 6 of the show.
abc.go.com/shows/lost/episode-guide

Lost - Wikipedia

duction | Cast and characters
v
Lost is an American serial drama television series. It follows the
lives of plane crash sunvivors on a mysterious tropical istand, after a
commercial passenger jt flying betueen Sydney.
en.wikipedia.org/wiki/Lost_(TV_series) - 316k - C
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Lost - IMDb
Cast and crew information about Lost, the ABC TV drama, with plot outline, trivia, and user
comments.

www.imdb.comltitle/tt0411008 -

LostPedia
Encyclopedic wiki fansite keeps track of mysteries, facts, and theories surrounding the
ABC TV series, LOST. With spoilers, news, and discussion forums.

lostpedia.wikia.com - 12
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mechanical arcade machines from 1840 through the present Pac Man EMAIL THIS. PAGE TO A ... Snowy Day Pac-Man - Has a Christmas theme
Pika-Man - Changes Pac-Man to Pikachu's head, changes the

more hits from: http://www. klov.com/game_detail. php?letter= P&game id=10816 - 28 KB

(E3

€] Done ® Internet




Enterprise Search

Much more than intranets

= ’r‘ * B rter Search Termes) | Go]
FIRSTGOV,gov & - sC Spen Accers o
The U5, Govermments Offlal Web pora ' in Atvanced selecte
L 1" for scientific information only FREE content!
Home AboutUs Siteindex Help Espaiiol Other Languages Welcome from President Bush
for . i
Emaiusyour B Citizens for Businesses | | for Federal Government-to- -
Questions Basic Search &dvnnced Sepech Seacch Preferences
By Organization » E-mail This Page -
el einsten by bary Search
» azagencymiex | Citizens: Get It Done Online! " 9 bang :
= Federal Executive Find Government Benefits Renew Your Driver's License = weionias -~ A
3 ?:e“: ‘J—ej's'a:'ve Apply for Government Grants Get a Passport Application
= Federal Judicial
Shop Government Auctions Apply for Social Security
3 o Searched for:  All of the wards einsteim & -
% Goss-Agency Portls | applyfor Government Jobs Check Immigration Case Status Sowd o/ \ha werds inetata D bia 900 bang
e e-File Your Taxes Contact Elected Officials fowd: 17,025 total | 580 fournal results | 16,445 Web results
& Tibet Covmrriond Change Your Address Order Consumer Publications T
Find Recreation Activities Weather Forecasts
Contact Your
Sign In Help | Customer Service: (866) 438-1485
» Save checked resuts Emal checked resuts
= Email . :
Employers: Post Jobs | Search Resumes | SianIn
. Phare Information by Topic » CﬂrEErhllIldﬂ[mm- AOGESS 16 MILLION + GANDIDATES Mol
= In-Person
more
Reference Center » | Benefits and Grants Find Jobs | Post Resumes | My CareerBuilder | Advice & Resources | Career Fairs o
TEr— ';&a”s- money, funding, financial [hetp://www.old Products | Services & solutions | Support & downloads | My account
= Government Forms N g~ WHO ARE THESE MONKEYS? >> miar reaulty S o
= Graphics and Photos Consumer Protection ) WATON OUR NEW TV COMMERGIAL NoW > yond Ensten: i i iavi arbanes-Oxley
= Laws & Requistions Consumer action, publications, : Seelng is believing compliance events
more. credit, complaints, scams. Already Registered? 2 things are happening in the entry 1BM solutions can make
Piso of Inferest. ) 4 Find Jobs 2 SetUp Job Alerts 3 PostaResume ShRord Theinax 160 i ombliancs e
- Defense and International Search anct apply instanty! Receive job matches via emat Let employers find yout :
it Hiivin National defense, foreign relations, N
ni/m/lx/sn‘m/éé{:n immigration, visas. QUICK JOB SEARCH JOB ALERTS RESUMES
.} ¢ Enter Keywordia): Help. A\ Findout when you favorte Saved Private or public CRM delivers
egovy Education and Jobs 0. Joc e, compeny neme) NN Search has new resuts - via emai. Showcase multple skils Real-time insights and
Leam sbou the President's Employment, training, careers, NS with upto § resumes. bottorn-line results for
eckonc govemert labor, wages, workplace, online o AT You determine the frectuency of it mid-sized com
s learning, schools, student and 2 et emails: daily or weekly!
teacher resources. © Hourly workers: Apply here the universe: be:
Select a State: univarse: bayoodl Leam about B Get support Manage my account Resources for:
Environment, Energy and — All Unted States — v # Add a Search / Job Alert # Post a resume now more bits from (M . Business consulting - Special offers - Downloads and drivers - Shopping cart Small & medium business
Agriculture Seets CatEgoT S0bacregulls 1. 1ndustry solutions CIT services - Troubleshosting - Orders snd delivery age sitarmAse
B T - IT services - Software « Product publications « Invoices and payments ucation
bl st - MOST POPULAR JOB CATEGORIES T -Snﬂwaieevmduﬁs - Servers & storage -Tr:mmgp - Contracts oA EDdeveh‘wevs
[Search ] - Accounting - ContractFreelance - Executive - Informafion Technology dlBarvars:a Moraga: s Natihosie sopienilsanica ranuast: ATnvantory 16 usiness Partners
12.02.05 Tkke innlogget & english | Nynorsk | Hielp Jincare - Nonproft . . About 1BM
ou
i ™| i ot -Betal News & newsletters
[ | Gule Sider® Telefonkatalogen™ | Nummersak | Kart SMS  Logg inn B s f BB RN T R A el
GULE. ] \[Coex ] Jobs at 18M
IBM Research
IXOVF—~Y—E2
SIDER [J sek kun i firmanavn —— o8EN— YT
HEeLorpoE = Order your AIX upgrade online  THE HELP DESK 2 2.2
It's never been easier to upgrade IS OPEN.
: Besum o atng system. T > Leammore
Velg bransie | Velg sted | Detaljert ssk Merien ot cdan f your operating system.

Canon Ixus 30

Kartsok /Ruteplanlegger
b Ry MR

m m;x(_wyg.,3.,ﬁ» v Rx U ADBFIC
| ﬁr, .22%=Men’s Day 720" ez

ot i 3 Sammenlign @ B sjekk priser
i - SRE LAY v v &3 SAL my Rakuten
og finn Ao o ot snco e -t 2zsesar g
=m=ry | laveste pris ek priser AVA@EIFD - EAMEOIOBR - ¥ XBROZORLYE - £ 3 *E";f;*"“”
Fmmeal CECHA YR ERD LY,
;‘ignvgfﬁgfﬁtdﬂmid etk Gule Sider® hielper deg med UZIBRSAE EUCREFERUL LR
5 eh i f :Sjt'l = 3 finne kataloger p3 Internett R P =
u har ogs} mulighst til 3 e wpae ySLY2L o o0 .
beregne kjgrerute. > STCHE(ME
Gateadresse Nr. Nettbutikker i Norge Kataloger i utlandet i s
1 YZ7y3vav- FIVE PRE- KUD- T4 PAZTYF- ¥IF OREA-
} Gule Sider® hjelper deg med 5 gjgre unna handelen ifgrt kun > T =
Poststed sI3brok og tsfler. Vi har kategorisert de fleste store netthandel- < = oo
| stedene i Norge. Du kan enkelt finne gaver til slekt og venner, Neimimmeen YAV BW- AV PHAI7h- RE PRy PORET #
i utstyr til kropp og hjem, samt alt et dekket bord krever, N # o VER-TZA- B PBLEY-F— %  boD- DVO- B i—rwa@ SR
v du klar for Online Shopping? < = .
Er du klar for Online Shopping: s i
Y729 A—FY  VAIK- R RSy VR 14D OXEF 74 Tq
Medisinsk ngdhjelp: 113 L s e
OREL® (8106)

Andre nyttige telefonnummer LI R e
Fq i OF¥7haLH

@ Findexa AS | Om rettighetene | Kontakt oss | Annonsere SaECRA
I : I : PIATRB I IATRIN P ARVR- FIYRIN ¥ my RakutenX =2 — —§




Data Centers

alltheweb.com 2000




Data Centers

Microsoft 2010

YoulllTh  [rmcrosot seta conters ]

Broadcast Yourself Home Videos Channels

< search options

Microsoft Data Centers Sponsored Links
it-senvice-managementtechweb.com Highly efficient Easyto manage. Geatvisibilty. Golden keys here!

Microsoft OS Cloud Windows Azure Data Center - Google and Amazon
www.hostedftp.com hitp Microsoft has unveiled a cloud computing senvice, in
which data and applications will not be stored on individuals ...

J*okkkk 1yearago 46479 views richm711

Microsoft Generation 4.0 Data Center Vision

Microsoft has published a video outlining key concepts for its Generation 4
Modular Data Center , which it unveiled in Dec 2008. Heres a 100k at ..
*%kkk 6monthsago 3,003views Krishna78

http://www.youtube.com/watch?v=K3b5Ca6lzqE

http://www.youtube.com/watch?v=PPnoKb9fTkA




Search Platform Anatomy
The 50,000 Foot View




Scaling

Content Volume
— How many documents are there?
— How large are the documents?

Content Complexity
— How many fields does each document have?
— How complex are the field structures?

Query Traffic
— How many queries per second are there?
— What is the latency per query?

Update Frequency
— How often does the content change?

Indexing Latency
— How quickly must new data become searchable?

Query Complexity
— How many query terms are there?
— What is the type and structure of the query terms?
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Scale through partitioning the data



Crawling The Web




Processing The Content

HTML, PDF, Word, UTF-8, ISCII, English, Polish,
Excel, PowerPoint, KOI8-R, Shift-JIS, Danish, Japanese,

Title, headings,
body, navigation,

XML, Zip, ... ISO-8859-1, ... Norwegian, ... ads, footnotes, ...

Format detection Encoding detection Language detection Parsing

“buljongterning”,
“Rindfleischetikett
ierungsiberwachu
ngsaufgabenlibert
ragungsgesetz”, ...

“30,000”, Go, went, gone
“L’Hopital’s rule”, @hrn, Ohrn, Car, cars
“BIEHRERY .. Oehrn, Ohrn, ... Silly, sillier, silliest

Tokenization Character normalization Lemmatization Decompounding

Sports, Health,

Positive or World, Politics,

negative, liberal Entertainment,

or conservative, ... Spam, Offensive
Content, ...

Persons,

. Who said what,
companies,

who works where,
what happened
when, ...

events, locations,
dates, quotations,

Entity extraction Relationship extraction Sentiment analysis Classification



Creating The Index

Word Document Position
tea 4 22

4 32

4 76

8 3

— teacart 8 7

teach 2 102

2 233

8 77
teacher 2 57




Deploying The Index




Processing The Query

“LED TVs between “I am looking for
$1000 and $2000” fish restaurants
near Majorstua”

“hphotos-snc3
fbcdn”

“brintney speers
pics”

“23445 + 43213”




Searching The Content

Introduction to Information Retrieval | [Sec. 2.3

Introduction to Information Retrieval [ | Sec. 2.3

Recall basic merge

= Walk through the two postings simultaneously, in
time linear in the total number of postings entries

nam
[2H8) <[5} ol o s R M7 Hoi [ o ceeser

If the list lengths are m and n, the merge takes O(m+n)
operations.

Can we do better?
Yes (if index isn’t changing too fast).

Augment postings with skip pointers
(at indexing time)

2 {a}{aHa 1{ae}fea-3e]
2 HHa T 7 )

Why?

= To skip postings that will not figure in the search
results.

= How?
= Where do we place skip pointers?

http://www.stanford.edu/class/cs276/handouts/lecture2-dictionary.pdf

Assess relevancy as we go along




Searching The Content

Federation

Query processing

Result process ing

Dispatching I
Merging

e | () S B o B O/WO

“Divide and conquer”



Tier 1

Tier 2

Tier 3

Searching The Content

Tiering

* Organize the search nodes in a row into multiple
tiers

* Top tier nodes may have fewer documents and
run on better hardware

Fall through? . .
l * Keep the good stuff in the top tiers

*  Only fall through to the lower tiers if not enough
good hits are not found in the top tiers

* Analyze query logs to decide which documents

Fall through? . . .
that belong in which tiers

“All search nodes are equal, but some are more equal than others”



Searching The Content

Context Drilling

Body, headings, title,
click-through queries,
anchor texts

Headings, title, click-
through queries,
anchor texts

Title, click-through
queries, anchor texts

Click-through queries,
anchor texts

“If the result set is too large, only consider the superior contexts”



Relevancy

Anchor texts, click-
through queries, tags,

Page rank, link

. . Title, anchor texts,
cardinality, item profit

margin, popularity, ... T, T, ..

Crowdsourced annotations

Document quality Match context
Term frequency,

inverse document

Freshness, date of
frequency,

publication, buzz

completeness in
superior contexts,
proximity, ...

factor, ...

Basic statistics Timeliness

Relevancy score

“Maximize the normalized discounted cumulative gain (NDCG)”



Processing The Results

3 Refine Results

Source Title Author Name Year Document Type Index Terms

L]
Fa cete d b rows I n [ Journal of Health Psychology (3) [ Ku, D.N. (4) I~ 2004 (7) [ Article (44) I hasrt infarction (68)
g r 22::;2;?;3"5‘ of [~ Tang, D. (4) [~ 2003 (12) [ Review (12) [ risk assessment (44)
[~ Computers and Stru. [~ Yang, €. (4) [~ 2002 (16) [~ Paper (10) I hink il Labinm (-

More... Company: [close]

— What are the distributions of data across

Lockheed Martin... (2955) Aerotek Commercial.. (: ) Aerotek Energy Services (130)
. . Aerotek CE (1870) Titan Corporation (227) Computer Sciences... (129)
th e Va rl 0 u S d OC u m e nt fl e | d S ? U Refine your search 7) g\'berC:der?fEncme;nnc (21;3: GeneralAtcm(;cs (120)
urvevPavoff.com: Get... (210)  UnitedHealth Group (114)
_ o" L |” o" I b I” d » albert einstein iology (1047)  Medtronic. Inc. (194) BAE Systems (111)
Oca Ve rs u S g o a m eta ata = theory [o:hrelativitfy lativi sional (622)  Boston Scientific (193) Aerotek Automotive (110)
0 pEee e G ity | a2e) TEKsystems (183) Raytheon Company (109)
condensation Synerfac Technical... (180) Aerospace Corporation (107)
= physicists ip. Inc. (348)  HDR, Inc. (156) Rockwell Colins (106)
O phEiTdleEnEaizs 254) Booz | Allen | Hamilton (146) Ingersol-Rand Company (103)
Result arbitration s special theory of relativity
= condensation
. =
.
— Which results from which sources should

be displayed in a federation setting? T e

Recipes aprzns ojtjens 9.08 v 026 (278%)
Investor Data i After Hours: 9.04 -0.04 (0.44%) © Deer Hunting (24)
T —r— M Open: 9.40 Day's Range: 8.95 - 9.48
? on Door 5 Volume: 202.27 K 52 Week Range: 0.46 - 18.97 © Mule, Hunts (20
— How shou e ayout be rendere :
. © Family (19
Company Report -Fir
Whitetail Deer Pictures Quotes by Cor © wildlife (12)
Funny Deer Pictures . 8 s
Deer - Wikipedia, the free encyclopedia 4)
Deer Hunter Deer are the ruminant mammals forming the family Cenidae. They include for example Moose, Red © Fish and Wildlife )
Buck Deer Pictures Deer, Reindeer, Roe and Chital. Animals flom related families within the order Atiodactyla © White-tailed (3)

Terminolog;

Habitat - Biology - Economic significance
rgfwiki/Deer - Wikipedia on Bing

Big Deer

@ Other Topics (1
° ° Deer Facts
peer At Deer.com | Information on Deer. Whitetail Deer, Deer Hunting, and Deer
n s u e rvl se u s e rl n eer Antlers Deer.com provides tips and information about deer, whitetail deer, deer hunting, deer hunting @ Feeding, Regulations (2)
c Deer Clip Art quides, field dressing your deer, shot placement, deer hunting gear, and much more
deer.com g @ Department Of Wildlife (2

White-tailed deer - Wikipedia, the free encyclopedia ° ildli
The white-tailed deer (Odocaileus virginianus). also known as the Virginia deer, or simply as the lennesscelWikilitb/Recources

— Can we automatically organize the results A e e e M R e
deer en wikipedia org/wiki/White-tailed_deer g @ Canada, UK Columbia (2)

set by grouping similar items together? -

@ Other Topics ()

© Management 23)

© Park (20)
WDFW — Living with Wildlife
Figure 1. M deer ae the argest deer in Washington. (Washington Department o Fish and o
Wildlife.) ’
. wa.goviwim/lving/deer. htm o © Red Deer 13)

Last-minute security trimming

© Odocoileus virginianus (s)

more | all clusters

— Does the user still have access to each
result?




Data Mining

MapReduce: Simplified Data Processing on Large Clusters

Jeffrey Dean and Sanjay Ghemawat

jeff@google com, sanjay @ google.com

Google, Inc.

Abstract

MapReduce is a programming model and an associ-
ated implementation for processing and generating large
data sets. Users specify a map function that processes a
key/value pair to generate a set of intermediate key/value
pairs, and a reduce function that merges all intermediate
values associated with the same intermediate key. Many
real world tasks are expressible in this model, as shown
in the paper.

Programs written in this functional style are automati-
cally parallelized and executed on a large cluster of com-
modity machines. The run-time system takes care of the
details of partitioning the input d: heduling the pro-
gram’s execution across a set of machines, handling ma-
chine failures, and managing the required inter-machine

cation. This allows p without any

experience with parallel and distributed s
ily utilize the resources of a large distributed
Our implementation of MapReduce runs on a large
cluster of commodity machines and is highly scalable:
a typical MapReduce computation processes many ter-
abytes of data on of machines. F
find the system easy to use: hundndsofMapRcduLc pro-
grams have been implemented and upwards of one thou-
sand MapReduce jobs are executed on Google’s clusters
every day.

1 Introduction

Over the past five years, the authors and many others at
Google have implemented hundreds of special-purpose
computations that process large amounts of raw data,
such as crawled documents, web request logs, etc., to
compute various kinds of derived data, such as inverted
indices, various representations of the graph structure
of web documents, summaries of the number of pages
crawled per host, the set of most frequent queries in a

given day, etc. Most such computations are conceptu-
ally straightforward. However, the input data is usually
large and the computations have to be distributed across
hundreds or thousands of machines in order to fini=*
a reasonable amount of time. The issues of *
allelize the computation, distribute the
failures conspire to obscure the orig
i th large amounts of con
these issues.
a reaction to this com
abstraction that allows us t«
tions we were trying to p
tails of parallelization,
and load balancing in
spired by the map anc
and many other func
most of our comput;
eration to each logic
compute a set of int
applying a reduce Of
the same key. in ord:
propriately. Our use
specified map and red.
lelize large computatio.
as the primary mechanis.
The major contributior
powerful interface th
and distribution of’
with an implemer
high performance
Section 2 descry
gives several exam, 1N
mentation of the Map. - tailored «
our cluster-based computing «... wonment ~ ~*ion 4 de-
scribes several refinements of the progr 3 model
that we have found useful. Section 5 has p~..ormance
of our i for a variety of
tasks. Section 6 explores the use of MapReduce within
Google including our experiences in using it as the basis

SCOPE: Easy and Efficient Parallel Processing
of Massive Data Sets

Ronnie Chaiken, Bob Jenkins, Per-Ake Larson, Bill Ramsey,
Darren Shakib, Simon Weaver, Jingren Zhou
Microsoft Corporation
{rchaiken, bobjen, palarson, brams, darrens, sweaver, jrzhou}@microsoft.com

%BSTRA( T
‘es providing cloud-scale services have an increasing
ore and analyze massive data sets such as search logs
reamss. For cost and performance reasons, processing is
done on large clusters of shared-nothing commodity

Moo, It i & *~velop 3 programming model that
hides the o 2 system but provides flex-
ek Sonality o meet 2 variety

mnd extensible script-

itions Optimized for

*massive data analy-

with no explicit par-

sarallel execution on

&5 from SQL. Data is

columns. The select

,omns, and agzregation

£ functions and imple-
_actors (parsing and con-
_sors (row-wise processing),
9. and combiners (combining
supports nesting of expressions
e specified a5 3 series of steps,
rogrammers. We also describe
cient, parallel execution plans

lyze massive data sets, such as

+d by crawlers, and click streams
services. Such analysis is becom-
ousiness in a variety of ways, for
uality and support novel features, to
ver time, and to detect fraudulent ac-

se data sets, traditional paralle] database
Libitively expensive. To be able to perform
ale analysis in 3 cost-effective manner, several
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companies have developed dichibuted data storage and
processing systems on large clusters of shared-nofhing commodity
servers, including Google’s File System [8] . Bigtable [3], Map-
Reduce [5], Hadoop [1], Yaboo!'s Pig system [2], Ackcom’s
Neptune [4], and Microzoft's Dryad [6]. A typical cluster consists
of undreds or thousands of commodify machines connected via a
high-bandwidth network. It is challenging to design a program-
ming model that enables users to easily write programs that can
efficiently and effectively utilize all resources in such 2 cluster
and achieve maxinmm degree of parallelism.

The Map-Reduce programming model provides 2 good abstraction
of group-by-ageregation operations over a cluster of machines
programmer provides 3 map function that performs grouping
and a reduce function that performs ageregation. The underlying
stem achieves parallelism by partitioning the data and
processing different partifions concurrently using multiple ma-

However, this model has its own set of Limitations. Users are
forced to map their applications to the map-reduce model in order
to achieve parallelism For some applications this mapping is
very unnatural. Users have to provide implementations for the
map and reduce functions, even for simple operations like projec-
tion and selection. Such custom code 15 emor-prone and hardly
reusable. Moreover, for complex applications that require mulfiple
stages of map-reduce, there are often many valid evaluation strat-
egies and execution orders. Having users implement (potentially
multiple) map and reduce functions is equivalent to asking users
specify physical execution plans directly in database systems. The
user plans may be suboptimal and lead to performance degrada-
tion by orders of magnitude

In this paper, we present 3 new scripting language, SCOPE (Struc-
tured Computations Optimized for Paralle] Execufion), tarssted
for large-scale data analysis that is under development at Micro-
soft. Many users are fumiliar with relational data and SQL
SCOPE intentionally builds on this knowledge but with simplifi-
cations suited for the new execution environment. Users familiar
with SQL require Little or zo training to use SCOPE. Like SQL.
data is modeled a5 sets of rows composed of typed columns
Every rowset has a well-defined schema. The SCOPE runtime
provides implementations of many standard physical operators,
“aving users from similar

SCOPE is being used daily for 2 variety of data analysis and data
mining applications inside Microzoft

SCOPE is a declarative langusge. It allows users to focus on the
data transformations required fo solve the problem at hand and
hides the compleraty of the underlying platform and implementa-
tion details. The SCOPE compiler and optimizer are responsible
for generating an efficient execution plan and the runtime for
executing the plan with minimal overhead.

0OSDI 2004
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britney spears
brittany spears
brittney =spears
britany spears
britny spears
briteny spears
britteny spears
briney =spears
brittny spears
brintey spears
britanny spears
britiny spears
britnet spears
britiney spears
britaney spears
britnay spears
brithney spears
brtiney spears
birtney spears
brintney spears
briteney spears
bitney spears
brinty spears
brittaney =spears
brittnay spears
britey =spears
brittiny spears
brtney =spears
bretney spears
britney= =pears
britne spears
brytney spears
breatney spears
britiany spears
britnney spears
britnry spears
breatny spears
brittiney spears
britty =pears
brotney spears
brutney spears
britteney spears
briyney spears
bittany spears
bridney spears
britainy spears
britmey spears
brietney =spears
brithny spears
britni =spears
brittant spears
bittney spears
brithey spears
brittiany spears
btitney spears
brietny spears
brinety spears
brintny spears
britnie spears
brittey spears

Spellchecking

britent spears
brittnany spears
britttany =pears
btiney spears
birttney spears
breitney spears
brinity spears
britenay spears
britneyt spears
brittan spears
brittne spears
btittany spears
beitney spears
birteny spears
brightney =pears
brintiny spears
britanty spears
britenny spears
britini spears
britnwy spears
brittni spears
brittnie spears
biritney spears
birtany spears
biteny spears
bratney spears
britani spears
britanie spears
briteany spears
brittay spears
brittinay spears
brtany spears
brtiany spears
birney spears
brirtney spears
britnaey spears
britnee spears
britony spears
brittanty =pears
britttney spears
birtny =pears
brieny =pears
brintty spears
brithy =spears
brittanie spears
brinney spears
briten spears
briterney =pears
britheny spears
britneny spears
brittamy spears
brittmey spears
brytnei spears
btirney spears
rittney spears
brinet spears
britneyy spears
britten spears
beritney spears
bretiny spears
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brinttany =pears
britanay spears
britinany =pears
britn spears
britnew spears
britneyn spears
britrney spears
brtiny =pears
brtittney spears
brtny spears
brytny spears
rbitney =pears
birtiny spears
bithney spears
brattany spears
breitny spears
breteny spears
brightny spears
brintay spears
brinttey spears
briotney spears
britanys spears
britley spears
britneyb spears
britnrey spears
britnty spears
brittner spears
brottany spears
baritney spears
birntey spears
biteney spears
bitiny spears
breateny spears
brianty spears
brintye spears
britianny spears
britly =pears
britnej spears
britneyu spears
britniey spears
britnnay spears
brittian spears
briyny spears
brrittany =pears
brttiney spears
btiteny spears
btrittany spears
beritny spears
bhritney spears
birthney spears
breathney =pears
breaty spears
bretany spears
briatany spears
brint spears
britenney spears
britian spears
britinty spears
brititney =pears
britnsy spears
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brney spears
broitney spears
brotny =pears
bruteny spears
btiyney spears
btrittney =spears
gritney spears
spritney spears
bittny spears
bnritney spears
brandy spears
brbritney =pears
breatiny spears
breetney spears
bretiney spears
brfitney spears
briattany =pears
brieteny spears
briety =pears
briitny spears
briittany =pears
brinie spears
brinteney spears
brintne spears
britaby spears
britaey spears
britainey spears
britinie spears
britinney spears
britmney spears
britnear spears
britnel spears
britneuy spears
britnewy spears
britnmey spears
brittaby spears
brittery spears
britthey spears
brittnaey =pears
brittnat spears
brittneny =pears
brittnye spears
brittteny spears
briutney spears
briyeny spears
brnity =pears
brtteny spears
brttiany spears
bryney spears
brythney spears
brytne =pears
brytni spears
brytnie spears
bvritney spears
dritney spears
pPriteny spears
beittany spears
bichney spears
biritny spears
birnety spears
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britiy =pears
britmeny spears
britneeey =pears
britnehy spears
britnely spears
britnesy spears
britnetty spears
britnex spears
britneyxxx spears
britnity spears
britntey spears
britnyey spears
britterny spears
brittneey spears
brittnney spears
brittnyey spears
brityen spears
briytney spears
brltney spears
broteny spears
brtaney spears
brtiiany spears
brtinay spears
brtinney spears
brtitany spears
brtiteny spears
brtnet spears
brytiny spears
btney =spears
drittney spears
pretney spears
rbritney spears
barittany =pears
bbbritney spears
bbitney spears
bbritny spears
bbrittany =pears
beitany spears
beitny =pears
bertney spears
bertny =pears
betney =pears
betny =spears
bhriney spears
biney =spears
bintey =pears
biretny spears
biritany spears
birittany spears
birittny spears
birnty =pears
birtey spears
birtheny spears
birtieny spears
birtnay spears
birtnet spears
bitnet =pears
bitttany spears
bnrittany =pears
bntney =pears
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brirreny spears
brirtany spears
brirttany =pears
brirttney spears
britain spears
britane spears
britaneny spears
britania spears
britann spears
britanna spears
britannie spears
britannt spears
britannu spears
britanyl spears
britanyt spears
briteeny spears
britenany =pears
britenet spears
briteniy spears
britenys spears
britianey =pears
britin spears
britinary spears
britmy spears
britnaney spears
britnat spears
britnbey spears
britndy spears
britneh spears
britneney =pears
britney€ spears
britneye spears
britneyh spears
britneym spears
britneyyy =pears
britnhey spears
britnjey spears
britnne spears
britnu =pears
britoney spears
britrany spears
britreny spears
britry spears
brit=any spears
brittanay spears
brittang spears
brittans spears
brittanyh =pears
brittanyn spears
brittany's spears
brittanyt =pears
brittanyy spears
brittary spears
brittenie spears
brittenty =pears
brittinney spears
brittley spears
brittn spears
brittnery =pears
brittnety =spears
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Generate candidates

Spellchecking

{ britnay spears vidios -

Results are included for britney spears videos. Show just the results for britnay spears vidios.

britnay / spears vidios
britney shears \ videos
bridney speaks vidoes

birtney vidies

Find the best path

Generate a set of candidates per query term using approximate matching techniques. Score each
candidate according to, e.g., “distance” from the query term and usage frequency.

Find the best path in the lattice using the Viterbi algorithm. Use, e.g., candidate scores and
bigram statistics to guide the search.



Levels of abstraction

Entity Extraction

MAN FOOD
N/proper  V/past/eat DET ADJ N/singular

Richard ate some bad curry

Logically annotate the text with zero or more computed layers of

sem=

meta data. The original surface form of the text can be viewed as eretesit
« e POS=ADJ
trivial meta data. weight=100
Apply a pattern matcher or grammar over selected layers. Use, e.g., o orenore.
. . ! POS=ADY POS=N
handcrafted rules or machine-trained models. Extract the surface | wageo woight~100
forms that correspond to the matching patterns. |
bazz'::ad \ / baszi::rrg
morph=0:e \ / morph=0:G:I
People POS=N by POS=V
VR;;;rFedaref(GE) ‘ B weight:O -~ v ~ 7ueig7ht7=0 a A}
f.:?s:og:i::n(suli (s O Reﬁne your searCh 0. 0, 7 Richard 7. 1, ate 11, 1, Some 16, 1, bad 20, 1, 5% 26, 0, 1) i
Andre ;9555‘ \':3) ; s zlbert einstein sem=n/a/ \ sem= sem=n/a/
Maria Sharapova (45)|  u theory of relativity ' base=n/a/ 4 base=eat 4 base=n/a/ 4
Serena williams (45) o general theory of relativity morph=n/a/ /0 morph=0:e morph=n/a/
Alicia Molik (36) s bose einstein POS=EN POS=N ! POS=DET
Marat Safin (34) condensation weight=100 | weight=0 weight=100
i o (2| a physicists ) )
s photoelectric effect ) sem=
. spe;ial thsow of relativity \ base—eat.
: oo “ro
condensation weight=100




Sentiment Analysis

A FAST Marketrac Buzz Report
w e
Marketrac - i s
0 e hol w
— wm . ””:c Jurys Boston Hotel
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\ €67 o o 30 mon v aiio s rpee. (ks ) From £126 - £190% : What is the current
. 0 tby date from 34 reviews .
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ey B - JJENE

Reader

reviews a
We have searched the web and found 34 reviews for this
hotel

Key mrest ra
T o BlowsView
Is that Kmart underst: BlewsViews

brand new and trying to be the best from A TripAdvisor
Basra police file an Member, Chicago, It, Tripadvisor.com
We spent 3 nights at Jury s beginning on the 4th of uly,

—
;;':,::;’Sf:{'m o] | they had just opened on the 2nd....

Beautiful New Jurys Hotel from A TripAdvisor Member,
h, RI, Tripadvisor.com
Very impressed with this new hotel. Loved the decor - rogeg

Liberal Values

. Peggy Noonan Considers Obama were spacious and very clean. One of...

) et It would be a crime to stay anywhere else! #
TripAdvisor Member, New York, NY, Tripadvisg ”I t t t t h t I

People i the News caty 1980s.. >> aylormarsh.com My company suggested I stay at Jurys on a red wan O Stay at a hote
. B e G ewr srenr o Boston. What a surprise. For an Irish... y
instaputz.blogspot.com H

. U, o> Could not have been any better... fro Whose user reviews
Member, Montreal, Quebec, Tripadviso . . .

B e I went down to Boston from the 19th to have a definite positive
S nights and stayed at the wonderful...

. Pensito Review ”
Verdi n from A TripAdvisor Membe tone.

Gov. Ed "Don't Call Tripadvisor.com

For illustrative purposes oaly - All Rights Reserved

met with the editof I visited Boston July 31 to August 3 and ha
 — stay at Jurys. The room was beautifully...

NN
HAVANA, Cuba (CNN)

http://research.microsoft.com/en-us/projects/blews/

. .. “What are the most
1. To construct a sentiment vocabulary, start by defining a small seed areinElly e

set of known polar opposites. issues in American

politics right now?”

2. Expand the vocabulary by, e.g., looking at the context around the
seeds in a training corpus.

3. Use the expanded vocabulary to build a classifier. Apply special
heuristics to take care of, e.g., negations and irony.



Contextual Search

“Sentences where
someone says

“Dates and locations

related to D-Day.”

something positive
about Adidas.”

xml:sentence:(“adidas” and sentiment: @degree:>0,
( @deg ) xml:sentence:(”d-day” and (scope(date) or scope(location)))

“Paragraphs that
discuss a company

melfg.e‘r or “Paragraphs that
acquisition. contain quotations by
Alan Greenspan,

where he mentions a

xml:paragraph:(string(“merger”, linguistics=“on”) and monetary amount. ”
scope(company) and scope(price))

“Sentences where the
acronym MIT is
defined.”

xml:sentence:acronym:(@base:”mit” and scope(@definition))

xml:paragraph:quotation:(@speaker:”greenspan” and scope(price))

documents that contain Jadk Nidklaus {(~10.0%) Diego Maradona (~4.0%) paragraphs that contain
the word {soccer} Fred Davis (~10.0%) David Beckham (~4.0%) the word {soccer}
Billie Jean King (~8.0%) Alan Shearer (~2.0%)
Richard Nixon (~8.0%) Michelle Akers (~2.0%)
John Wayne (~7.0%) Mia Hamm (~2.0%)
Margaret Smith (~7.0%) © Eric Wynalda (~3.0%)
Joe Frazier (~7.0%) 'g;_ Freddy Adu (~2.0%)
Irina Rednina (~7.0%) § Michel Platini (~2.0%)
Maoc Zedong (~6.0%) € Stanley Mstthews (~2.0%)
Gordie Howe (~6.0%) % Oliver Neuville (~2.0%)
Richard M. Nixon (~8.0%) S | Bobby Moore (~2.0%)




1.

Contextual Search

During content processing, identify structural and semantic regions of interest. Mark them up in context,
possibly decorated with meta data.

D-Day is the name given to the landing of 160,000 Allied
troops in Normandy, France, on June 6, 1944. The

<sentence>D-Day is the name given to the landing of 160,000 Allied troops in <location
country=“france”>Normandy</location>, <location type="country”>France</location>, on <date
success of the invasion of Normandy was really the
beginning of the end for Nazi Germany. The invasion,
also called..

base="1944-06-06">June 6, 1944</date>.</sentence><sentence>The success of the invasion of
<location country="France”>Normandy</location> was really the beginning of the end for Nazi
Germany.</sentence><sentence>The invasion, also called..

Make all the marked-up data fully searchable in a way that preserves context and where retrieval can be
constrained on both structure and content. Possibly translate natural language queries into suitable
system queries.

when was d-day? - xml:sentence:(and(string(“d-day”), scope(date)) - <matches>
- _ <matCh id=”43423" SCOre=”0.927">

<sentence>D-Day is the name given to the landing of 160,000 Allied troops
in <location country="“france”>Normandy</location>, <location

Aggregate data over the matCh | ng fragments a nd type=“country”>France</location>, on <date base=“1944-06-06">June 6,
. 1944</date>.</sentence>
enable faceted browsing on a contextual level. </match>
<match id="“12245" score="0.831">
<sentence>The D-Day operation was pushed back to <date base="“XXXX-06-
1944-08-08 (~24.0%) 06”>June 6th</date>.</sentence>
JOOKKDE-08 (~11.7%) </match>
1944-08-XX (~5.3%) <match id="“54599" score="0.792">

XKKK-08-05 (~4.2%)
1971-02-15 (~3.1%)
1944-08-05 (~3.1%)
JOKK02-19 (~2.1%)
JOKK-11-20 (~2.1%)
1944-04-28 (~2.1%)
1945-02-19 (~2.1%)
JOKK-08-15 (~2.1%)

<sentence>Following are key facts about D-Day, the Allied invasion of
<location country=“france”>Normandy</location> on <date base="1944-06-
06”>June 6, 1944</date>.</sentence>
</match>
</matches>

Example from Wikipedia




Machine Translation

More | Hotmail

Translator

Home | Tools | Help

Languages English v wp Danish

Enter text or webpage URL

Signin | Norway

Free online translation service for a truly worldwide web

v Translate | Clear Al Add to Favorites

Report offensive translations

The University of Oslo is Norway's largest and oldest institution of
higher education. It was founded in 1811 when Norway was still under
Danish rule. Today the University of Oslo has approx. 27 700 students
and 5 900 employees. Four Nobel Prize winners indicates the quality

Universitetet i Oslo er Norges sterste og aeldste institution af de
videregaende uddannelser. Det blev grundlagt i 1811 hvor Norge var
stadig under dansk regel. Universitetet i Oslo har i dag ca. 27 700
studerende og 5 900 medarbejdere. Fire Nobelprisen vindere angiver

| Preferences

of the research at the University |

kvaliteten af forskningen pa universitetet.

Translation

Translated Search

New: To help with Haitian relief efforts we have built a beta Haitian Creole tra

Translator Toolkit
engine. Simply select it in the Language drop-down box above. -

Tools and
Resources

Web Images Videos Maps News Shopping Gmail more v

Google translate

Translate text, webpages and documents
Enter text or a webpage URL, or upload a document.

The University of Oslo is Norway's largest and oldest institution of higher education. It
was founded in 1811 when Norway was still under Danish rule. Today the University of
Oslo has approx. 27 700 students and 5 900 employees. Four Nobel Prize winners
indicates the quality of the research at the University.

Translate from: English v
)

Translate into:  Danish v

English to Danish translation

Universitetet i Oslo er Norges sterste og aeldste institution for videregaende uddannelse. Det
blev grundlagt i 1811, da Norge stadig var under dansk styre. | dag Universitetet i Oslo har
ca. 27 700 studerende og 5 900 ansatte. Fire nobelpristagere angiver kvaliteten af
forskningen pa universitetet.

[# Contribute a better translation

= g




Query Completion

/€ Google - Windows Internet

@ . http://www.google.com/webhp?sa=N&hl=en&tab=Tw

5'¢ Favorites % | Mediav | FAST v

#3 Google [ Biv B) -0 @ v Pagev Sfeyw Tookv @+
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Caption Generation

Intra-document search

— Locate and rank relevant document

fragments
— But do it fast!

Perceived relevancy
— First impressions count
— Can make or break a service

Trends towards richer captions
— Format-specific interactivity
— Actionable elements
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GOUS[Q why should i avoid sans serif fonts?

Advanced Search

Web [ Show options

How to Select Fonts for Your Website

However, sans serif fonts can also be viewed as cold and impersonal. ... You can avoid this by
choosing a font commen to both operating systems. ... Your site’s overall design should help
you decide which style is best for your site. .
www.pallasweb.com/fonts.html - Cached - Si

Fonts
Glyphs in sans-serif fonts, as the term is used in CSS, have stroke endings ... a UA applying
these guidelines should nevertheless avoid creating font-size ...
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Credit Card Processing Experts - 5 Extra Credit Card Processing ...
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Sans Serif Fonts
Avoid setting long passages of text in a light- weight sans serif font. Apart from lacking colour,
continuous blocks of light text are hard to read.
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Web Design: TCR - Design Demos: Text: Serif vs. San-Serif
A sans-serif font, such as Arial, lacks these tails. ... they should be used at a size large
enough to avoid the problems shown below. ..

Results 1 - 10 of about 123,000 for why should i avoid sans serif fonts?. (0.07 seconds)

Referat fra Oslo Talent Forum
SEARCH HISTORY Nettverk, Martine Bjomstad: +47 991 61 084 Adresse: Innovatiut Nettverk Rosenkrantz gate 7.
Now you can go back 0159 OSLO. Innovativt Nettverk er en undergruppe av Polyteknisk Forening
further with search history.  Www.innovatitnettverk no/referat_oslotalentorum_020506.htm - C
Leam Hore

Forening, Foreninger og forbund @vrige, Oslo - Gule Sider
adresse www.gulesider.nofgs/companyDetails.c?q=&lineld=20025M05 - C:

/ Medlem / -F
Arbeidsgivers nan: Arbeidsgivers adresse: . © Polyteknisk Forening
winw.polyteknisk no/layout/set/print/Medlem/innmeldingsskjema - Cached page

Forening

HABITAT Norge

HABITAT Norge http://www.habitat-norge.org Adresse: Polyteknisk Forening, Rosenkrantzgt. 7.
0159 OSLO Telefon: 47 22 42 68 70 Email: polyteknisk@polyteknisk.no Oslo. september 2006
v.habitat-norge.org/component/option,com_docman/task,doc_download/gid, 22/itemid 27 - C

Office Busi Applications: Unlocking the Busii Value of IT

Business Value of IT Gurprit Singh Director,
Emerging Technologies Microsoft Corporation
Sources of Business Performance Sources of
Business Performance The Work of Business Create
Lead Qualified? Retire Lead Create Oppt

Gurprit Singh

The Work of Business

[Ttk
People

www. m/examples/| htm - C.
D[ ,V\» polyteknisk forening adresse 0]
T ALLRESULTS 0 oraaT s n

Telefon til ledes
+47 99161 08:

1 i Innovativt Nettverk, Martine Bjomstad
4

Innovativt Nettverk
Rosenkrantz gate 7

0159 0SLO

Innovativt Nettverk er en undergruppe av Polyteknisk

Forening

Tema: Oslo Talent Forum- a debate on: Globalization of

Economies and Human Capital - Challenges

Go to the page

The Results Gap

Add to Wiki

June 13, 2006







