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The (Big)Data Era
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E (Big)Data Era

Information from the Internet of Things:
We have gone beyond the decimal system

Today datascientistuses ~  todescribe how
much government data the NSA or FBI have on people

altogether.

In the near future, Brontobyte will be the measurement

to describe the type of sensor data that will be generated
from the loT (Internet of Things)

® Brontobyte
This will be our digital
universe tomorrow...

Yottabyte ©

"y

@ Zettabyte

1.8 of netwerk traflx
by 2016

This is our digital universs

Exabyte @

1 EB of data is created on the internet each day = 250 million DVDs worth of information. etabyts

The proposed Square Kilometer Array telescope will generated an EB of dats per day 'z The CERN Large Madron Collider
Terabyte 10 Qemerates 1P8 per second
erabyte 10° |
10
7y
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The (Big)Data Era

Muitiples of bytes VTE
Decimal Binary
Value Metric Value IEC JEDEC
1 B byte 1 B byte B byte

1000 kB kilobyte | 1024 KiB kibibyte KB kilobyte
10002 MB megabyte || 10242 MiB mebibyte MB megabyte
10002 GB gigabyte ||10243 GiB gibibyte GB gigabyte
1000* TB terabyte | 1024* TiB tebibyte =
1000° PB petabyte ||1024° PiB pebibyte —~
1000° EB exabyte | 1024° EiB exbibyte -
10007 ZB zettabyte | 10247 ZiB zebibyte -

10008 YB yottabyte ||10248 YiB yobibyte —~
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The (Big)Data Era

¥ The current Internet is estimated to hold 4.7 billion web pages (March 2016)

® There are over 1.5 billion websites on the world wide web today. Of these, less

Total number of Websites

than 200 million are active. 2,000,000,000

1,500,000,000

75% of websites

today are not active
1,000,000,000

500,000,000

internetlivestats

0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

2001 2003 2005 2007 2009 2011 2013 2015 2017

¥ In 2014 the Internet it was estimated to have a capacity of 1024 bytes, i.e. 1 000

000 exabytes

m Cisco estimates the traffic in 2016 to be around 1.1 zetabytes, and to double by
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From where the DATA comes?
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Data producers

® Everything and everyone is producing data nowadays

¢ Users in the Internet

Mobile users (mobile devices, photos/videos, tweets)
Science and researchers

Industries (plants, cars, connected devices)

Computers monitoring processes, and producing data

® €& & oo o

Sensors (e.g. loT, remote sensors, satellites)
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a producers by activity area

Retail

* CRM — Customer Scoring
* Store Siting and Layout

* Supply Chain Optimization

Financial Services

* Algorithmic Trading
* Risk Analysis

* Fraud Detection

* Portfolio Analysis

Manufacturing

* Product Research

* Engineering Analytics
*Process & Quality Analysis
* Distribution Optimization

Government

* Market Governance
* Counter-Terrorism
* Econometrics

* Health Informatics

* Fraud Detection / Prevention

"
r

L
—~

e i
ras
Eow

. o

Advertising & Public Relations

* Demand Signaling

* Ad Targeting

« Sentiment Analysis

+ Customer Acquisition

Media & Telecommunications

* Network Optimization
* Customer Scoring

* Churn Prevention

* Fraud Prevention

Energy

* Smart Grid
* Exploration

Healthcare & Life Sciences

* Pharmaco-Genomics

* Bio-Informatics

* Pharmaceutical Research

* Clinical Outcomes Research
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ﬂ' Data Characteristics

Volume
Variety

Velocity
Variability

Veracity

Big data is high volume, high velocity, and/or
high variety information assets that require new
forms of processing to enable enhanced
decision making, insight discovery and process
optimization.

[Gartner’s definition]

“Big Data is data that exceeds the processing
capacity of conventional database systems. The
data is too big, moves too fast, or does not fit
the structures of your database architectures. To
gain value from this data, you must choose an
alternative way to process it”. (Dumbill, 2013)

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY
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Big Data: Volume

B (Gandomi & Haider, 2015):

¢ Volume is a characteristic which indicates the magnitude of data

¢ Data size is relative and varies according to the periodicity and the type of data. It is
impractical to define a specific threshold for Big Data volume, as different types of data
require different technologies to deal with it (e.g., tabular data and video data)
®  (Krishnan, 2013):
¢  Volume characterizes the amount of data that is continuously generated.

® (Zikopoulos & Eaton, 2011):

¢ The main cause for the ever increasing volume is the fact that we currently store

all our interactions with the majority of services available in our world.
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Big Data: Variety

B (Gandomi & Haider, 2015) - Data can be classified as:

¢ structured (e.g., transactional data, spreadsheets, relational

databases;
¢ semi-structured (e.g., web server logs and Extensible Markup
Language - XML);

¢ unstructured (e.g., social media posts, audio, video, images);
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Big Data: Velocity

B (Gandomi & Haider, 2015) - Velocity, referring either to

¢ the rate at which data is generated or

¢ to the speed of analysis and decision support.

B Data can be generated at different rates, ranging from

batch to real-time (streaming)
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Big Data Characteristics
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i’ Data Characteristics
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Viscosity
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The never ending story

_

First Occurrence
2001

2012
2013
2014

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY
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https://www.elderresearch.com/blog/42-v-of-big-data
https://www.elderresearch.com/blog/42-v-of-big-data

The virtuous cycle of big data
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Big Data Impacts

® Digital footprint (produced anyways for free)
® n =N (no sampling, but potential bias)

¥ Data-fusion (unstructured and incomplete)
¥ Real-time (dynamic)

B Machine Learning (no need for theory)

[What is Big Data]

NOVALINCS DM Introduction - 21

LABORATORY FOR COMPUTER
SCIENCE AND INFORMATICS

NOVA SCHOOL OF
i SCIENCE & TECHNOLOGY



https://www.youtube.com/watch?v=XRVIh1h47sA&index=51&list=PLtjBSCvWCU3rNm46D3R85efM0hrzjuAIg

> Digital fOOtpl"int (produced anyways for free)

N = N ivosampling but potentiai bias)
Big Data
based on
WHAT
happened in
the past?

> Data'fUSion (unstructured and incomplete)

Source: Hilbert, M. (2015). Big Data for Development: A Review of Promises
and Challenges. Development Policy Review.


https://www.youtube.com/watch?v=XRVIh1h47sA

Data Modeling

Database Systems Evolution
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ee database revolutions

1951: Magnetic Tape
1955: Magnetic Disk
1961: ISAM

1965: Hierarchical model

1968: IMS

1969: Network Model

2003: MarkLogic
2004: MapReduce
2005: Hadoop
2005: Vertica
2007: Dynamo
2008: Cassandra
2008: Hbase
2008: NuoDB
2009: MongoDB
2010: VoltDB
2010: Hana

2011: Riak

2012: Areospike
2014: Splice Machine

Relational

1970: Codd’s Paper
1974: System R

1978: Oracle

1980: Commerical Ingres
1981: Informix

1984: DB2

1987: Sybase

1989: Postgres

1989: SQL Server

1995: MySQL

VA
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1951: Magnetic Tape

1955: Magnetic Disk
1961: ISAM Index Sequential Access Method

1965 Hlerarchlcal model




IMS (IBM)

Hierarchical Model

First database revolution

Network Model

Mainframe computers

Product Product Department
Enforce Schema and access
l l l path
| Sales | Sales D — Sales . InfleXIble
Representative
{ —l T 0 Record at a time
PN —— Sales . pl‘OCGSSlng
Representative o R . . .
eporting written in
l procedural languages
Department (COBOL)
A A NOVALINCS DM Introduction - 26
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1951: Magnetic Tape
1955: Magnetic Disk
1961: ISAM

1965: Hierarchical model

s -

- 1968: IMS |
e i g ‘ e —
D R ey o .
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1970: Codd’s Paper
1974: System R

1978: Oracle

1980: Commerical Ingres
1981: Informix

1984: DB2

1987: Sybase

1989: Postgres

1989: SQL Server

1995: MySQL



2003: MarkLogic
2004: MapReduce

2005: Hadoop
2005: Vertica
2007: Dynamo
2008: Cassandra
1951: Magnetic Tape 2008: Hbase
1955: Magnetic Disk 2008: NuoDB
1961: ISAM 2009: MongoDB
1965: Hierarchical model 2010: VoltDB
1968: IMS 2010: H.ana
1969: Network Model 2011: Riak
s~ 2012: Areospike
2014: Splice Machine
1972 - 2005 2005 - 2C
Relational I VAT T AU
1970: Codd’s Paper
1974: System R
1978: Oracle
1980: Commerical Ingres
1981: Informix
1984: DB2
1987: Sybase
1989: Postgres
1989: SQL Server

1995: MySQL



iond database revolution

Edgar F. Codd realized at the end of 1960s that
existing database systems:

* Were hard to use
 Lacked a theoretical foundation
* Mixed logical and physical implementations

Codd, E. F. (1970). "A relational model of data
for large shared data banks" (PDF).
Communications of the ACM. 13 (6): 377-387.
do0i:10.1145/362384.362685.

NOVALINCS DM Introduction - 29
LABORATORY FOR COMPUTER
SCIENCE AND INFORMATICS

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY


http://www.seas.upenn.edu/~zives/03f/cis550/codd.pdf

Data normalization

_

Un-normalized data Normalized data

Test scores Students
PK | Stud Id . .
— Relational theory defines
Student Name Student Name 1
Test N ®
5 luples
Anower 2 * Relations
Answer 3
ﬁ:zx:: : Student Tests — L d Constr alnts
A 6 PK,FK2 | Test ID .
nswer PKFKL | Student p{ox [restio * Algebra (operations)
Test Date Test Name
A
Data should be normalized
VESEAISEIERS Test Questions
PK,FK1,FK2 | TestID
' - PK,FK1 | Test ID
PK,FK2 Stud Id _» ! - ..
PK,FK1 gt:eset?;n ID PK Question ID
Question Text
Answer

NOVALINCS
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Commercial database systems

® |IBM started the development of a prototypical relational database system in 1974

¥ Relational databases gained importance in the 1980s with the advent of

minicomputers

¢
¢

First release of Oracle in 1979

Mid 1980s the benefits were clear, namely SQL for reporting

and analytics
Gained the "Database Wars" by the end of the 1980s

In the 1990s client-server computing was introduced and fitted

well with RDBMs
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Commercial database systems

B Three major characteristics of RDBMs:

¢ Codd's relational model

¢ SQL language OLTP SYStemS

¢ ACID transaction model

—  Atomic: The transaction is indivisible—either all the statements in the
transaction are applied to the database or none are.
—  Consistent: The database remains in a consistent state before and after

transaction execution.

— Isolated: multiple transactions can be executed by one or more users
simultaneously, one transaction should not see the effects of other in-
progress transactions.

— Durable: changes are expected to persist
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Operational Systems (most - OLTP)

® OLTP -On Line Transaction Processing
B Systems that support the running activities of the organization
® Examples:
B Point of sale in stores;
® ATM and Bank operations
B e-commerce (amazon, iTunes, etc)
B Some characteristics:
® Thousand of operations per second

B Repeated operations dealing with small amounts of data (insert, update, remove)

B Real Time
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DW and OLAP systems

® OLAP -On Line Analytical Processing

B Systems that provide the users the necessary capabilities to analyze many and different

aspects of organization activities and its performance.
® Examples

® How well certain product is selling in different regions? How well is the evolution in the
market from its introduction?

B Which are the top ten selling product in each region? and globally?

B Some characteristics:
B Small number of queries (per day), when compared with OLTP systems
B Large amount of data processed in each query, in order to obtain a small output.

® |tis hard to predict the queries and in general they are much more diverse, when compared

with OLTP systems P -
Multidimensional
B Reading and processing data but no writing. Desig n
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Object oriented programming

® OO programming resulted in productivity gains in the IT sector

® OO was a serious challenge to RDBMS due to representation mismatch of the

models
B OO is akin to network models

® Could lead to performance problems...
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Multiple SQL queries required

e
® Program Object @ ® Relational Database o
Customer Orders
v PK | Custid 4 PK | Orderld
Customer
+1D CustName > Date
o —— | FK1 | CustId
+Name o
__-sQL
+Address o 4
o sQL
+Orders|] 2 Products
+create() uctld
PK | Productl
+addOrder() S Lineltem
+addLineltem()
+shipOrder() . |Pk | Lineltemid ProductName
P Al pK,FK1 | Orderld T
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Object oriented DBMS

B OODBMs did not succeed in the market

® Big RDBMs vendors introduced these features in their products (that were

rarely used)

¥ This was a programmers' issue and introduced problems for the business

data consumers
® Compromise attained with Object Relational Mapping frameworks

B RDBMs mastered the scene till mid 2000s

® Complex Data Types: Spatial, XML, JSON
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Third Database revolution

B Massive web-scale applications required new advancements in database

technology

¢ To represent and process search engine indexes: Hadoop, Elasticsearch
¢ To handle massive online e-commerce (e.g. Amazon): DynamoDB

¢ Cloud computing: AWS and DynamoDB

¢ XML and JSON storage: document databases (e.g. CouchDB, MongoDB)

® NoSQL databases: Distributed Non-Relational Database Management System” (DNRDBMS)

¢ Reject constraints of the relational model in particular strict consistency and schemas

® NewSQL databases: The End of an Architectural Era (It’s Time for a Complete Rewrite)

¢ Enhanced or modified the fundamental principles: relational model or ACID transactions (

B BigData systems: Hadoop ecosystem, including Spark

NOVA SCHOOL OF
i SCIENCE & TECHNOLOGY
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http://nms.csail.mit.edu/~stavros/pubs/hstore.pdf

Modeling the data

B Relational databases most of the times are not appropriate for supporting big data applications because:

¢ Huge amounts of data (volume)

¢ High frequency generation (velocity)

¢ The structure constantly evolving and changing, storing everything (variety)
¢ Mash-up of data from different sources

¢ Need to explore data links that often require joins

¢ High-availability requirements of Web 2.0

¢ Difficult to scale horizontally

B Motivates the NoSQL movement:

¢ "non SQL", "non relational” or "not only SQL"
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IDC’s “three platforms” model: three waves of DB Techs

T e
C PlathD Relational Database
NoSQL
NewSQL

Cloud Social Big Data Mobile Big Data platforms
Internet of Things

@ Platch Relational Database

Client-Server Web 1.0

st
1 Platfo rm Hierarchical Database

Mainframes Netwo.rk Database
Minicomputers ISAM files
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Brewer’'s CAP theorem

B Itis impossible for a distributed computer system to simultaneously provide

all three of the following guarantees:
¢ Consistency (every read receives the most recent write or an error)

¢ Availability (every request receives a response, without guarantee that it

contains the most recent version of the information)

¢ Partition tolerance (the system continues to operate despite arbitrary \6\&0‘\

& X0
e . ¢%° 210 e
partitioning due to network failures) ONee
56
B Since network failures are unavoidable one has to choose between
consistency and availability.
B The CAP theorem is for failures!
NOVALINCS DM Introduction - 41
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Brewer's CAP theorem

Visual Guide to NoSQL Systems

A

vailability:

http://blog.nahurst.com/visual-quide-to-nosql-systems
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http://blog.nahurst.com/visual-guide-to-nosql-systems
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Visual Guide to NoSQL Systems

A Data Models | B .
Document-Oriented

Availability:

CA AP

PIcK Two

Consistency: CP Partition Tolerance:
MongoDB

Terrastore

blog.nahurst.com -quide-to-nosgl-systems
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Abadi’s PACELC theorem

® In order to guarantee availability under partitioning, one has to replicate data

® As soon as a DBMS replicates data, a tradeoff between consistency and
latency arises. But when replicating data over a WAN, there is no way around
the consistency/latency tradeoff.

® If there is a partition (P), how does the system trade off availability and
consistency (A and C); else (E), when the system is running normally in the
absence of partitions, how does the system trade off latency (L) and

consistency (C)?

hitp://cs-www.cs.yale.edu/homes/dna/papers/abadi-pacelc.pdf
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Abadi’s PACELC theorem

¥ The default versions of Dynamo, Cassandra, and Riak are PA/EL systems: if a
partition occurs, they give up consistency for availability, and under normal

operation they give up consistency for lower latency.

¢ Giving up both Cs in PACELC makes the design simpler; once a system is configured to

handle inconsistencies, it makes sense to give up consistency for both availability and

lower latency.

® Fully ACID systems such as VoltDB/H-Store and Megastore are PC/EC: they refuse to

give up consistency, and will pay the availability and latency costs to achieve it.

BigTable and related systems such as HBase are also PC/EC.

hitp://cs-www.cs.yale.edu/homes/dna/papers/abadi-pacelc.pdf
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Abadi’'s PACELC theorem

® MongoDB can be classified as a PA/EC system. In the baseline case, the

system guarantees reads and writes to be consistent.

® PNUTS is a PC/EL system. In normal operation, it gives up consistency for

latency; however, if a partition occurs, it trades availability for consistency.

hitp://cs-www.cs.yale.edu/homes/dna/papers/abadi-pacelc.pdf
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http://cs-www.cs.yale.edu/homes/dna/papers/abadi-pacelc.pdf
http://cs-www.cs.yale.edu/homes/dna/papers/abadi-pacelc.pdf
http://cs-www.cs.yale.edu/homes/dna/papers/abadi-pacelc.pdf
http://cs-www.cs.yale.edu/homes/dna/papers/abadi-pacelc.pdf

ACID versus BASE
_—

® Atomicity
® Consistency _
Consistency

B |solation

® Durability

* Basically-Available
Availability * Soft-state

* Eventual Consistency
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Consistency Models

Strict consistency: A read will always return the most recent data value.

Causal consistency: Reads may not return the most recent value, but will not return
values “out of sequence.” This implies that if one session created updates A, B, and C,
another session should never see update C without also being able to see update B.

Monotonic consistency: In this mode, a session will never see data revert to an
earlier point in time. Once we read a data item, we will never see an earlier version of
that data item.

Read your own writes: This is a form of eventual consistency in which you are at
least guaranteed to see any operations you executed.

Eventual consistency: The system may be inconsistent at any point in time, but all
individual operations will eventually be consistently applied. If all updates stop, then
the system will eventually reach a consistent state.

Weak consistency: The system makes no guarantee that the system will ever become
consistent—if, for instance, a server fails, an update might be lost.
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Data Modeling

No SQL Quadrants
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NoSQL qu adrants https://en.wikipedia.org/wiki/NoSQL
_

Key-Value Graph DB

Column Family Document

e

B
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Key-value stores

value
value Bucket 1
value @ Amazon DynamoDB
Hash Machine 1
key [ fnction
Client value
Network
value || NGt Ll | Bucket?
value
: Machine M
value
Valve Bucket N
value
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Column oriented

_

name
value

Column

super column name
Super
name NaME | Column
value value
name name
row key golu!nn
value value | | Family
super column name super column name
row key name name name name
value value value value

Super
Column
Family

VA
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Document Stores

_

{
_1d: <ObjectId1>,

username: "123xyz",

contact: { \
phone: "123-456-7890", >>Embaﬁeﬂum-

email: "xyz@example.com” )/ document

¥

access: { \

level: 5, Embedded sub-
group: "dev” document

) /

)
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Graph databases
_

driver; Alice

@neoy)

g = /ﬂ:' %
20 g N, A5
=5 o O L
o8 o &y, /’W_f Ly A
g Q\l\ a a"l/
g U s Y Apache Jena

@ car: Range
Rover %"

AllegroGraph
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Main lesson

_

There are no silver-bullet solutions, in most of the cases you will end with a

RDBMs but occasionally not.

One Size doesn't fit all!ll
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Data Modeling

The Semantic Web Vision
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The World Wide Web

N

® The World Wide Web changed the ways knowledge and information are shared

® From this point of view, the World Wide Web has been a success supported mostly

in the existence of amazing search engines.

® The uncontrolled exponential growth of the Web brought new challenges...

Total number of websites (logarithmic scale)

ﬁ ETC MFT . ik mn —— Hostnames

— Active sites

10,000,000,000

1,000,000,000

100,000,000

10,000,000

1,000,000

100,000

10,000

,\99’6 \99,6 ,\g‘?’% \ggg QQQ QQ'L Qg’?) ng‘ 0Q6 QQ’\ Qg‘b 0\0 0r\'\ 0\?« Q\D« 0\"0 0'\6 0\% 0\9
O G \S O O(L \§ O G \! O G(L \! O G \ O G (rL gq’
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http://news.netcraft.com

Web 1.0 and 2.0 jargon

m Web 1.0

¢ Ahuge portal of documents, in which information can be retrieved

¢ Directories

¢ Too static and read-only

m Web 2.0 ~ 2005

¢ The social web

¢ Document (and information) sharing
¢ Collaboration
4

User-centered

http:/ /news.netcraft.com/
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Daily use of the WWW

mmlsnas mmen cammem - halhitambans mica cmawvhicmal Pl Cacnwal
e 00C PUBLICO.PT
— < l » | + |I? http://www.publico.clix.pt/ E ¢ | (Qr Google
| - | > | | +
4 Na COFIDIS ndo tem custos de gestdo nem de abertura. Simule ja!
. &SOIPSILON | GUIA DO LAZER | CINECARTAZ | INIMIGO PUBLICO | PESO E MEDIDA | Siga-nos em: | | B

-~ ww-. Eal E

ORNAL DO DIA | PDF | VIDEOS | MULTIMEDIA | INFOGRAFIAS | BLOGUES | DOSSIERS |

O jogador dispensado A vida dos criticos problema da sua
por Carlos Queiroz? de gastronomia . rua, bairro ou cic

| LOJA | ASSINATURAS |

Os melh Dias Verdes | Biodiversidade | Papa em Portugal | Logos Pdblico | Continue o conto de Gongalo M. Tavares | 20 anos/20 histérias | Comunidz

De
Aumento do preco dos Sindicato dos Quadros Foto ¢
i transportes pode atingir  Téenjcos pede intervencio
entre 3 a 4 por cento .
s e : de Cavaco sobre Impostos .
. 17:27 Raquel Martins .
v - R O Sindicato dos Quadros Técnicos do Estado (STE) enviou hoje Ay
“_'. uma carta ao Presidente da Republica a pedir a fiscalizagao

16:52 Lusa, PUBLICO candidatura presidencial de Manuel Alegre ndo o entusiasma e
0 presidente da Associagao Nacional de

- ransportadores Rodoviarios de Passageiros disse procurem agora aprisionar os ...
hoje que espera uma actualizagao das tarifas entre 3 e
por cento a 1 de Julho.

preventiva do aumento das taxas de IRS em 2010.
 Comentar & Ler Comentarios (4)

"Ha candidatos que tentam aprisionar os
partidos”, diz lider do PS/Porto sobre
Alegre

18:45 Lusa
O lider do PS/Porto, Renato Sampaio, afirmou hoje que a

lamentou que os candidatos a presidentes da Republica

P Comentar & Ler Comentarnos (20)

"
9 Caderno Cidai
Férum Croénicas de Envie-nos uma
a Quem vai ser o garfo e faca pergunta sobre 1,

u

NN W —
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Web of Documents

® Most of today’s Web content is designed and appropriate for human

consumption
® Even Web content that is generated automatically is usually then processed and
presented without the original structural information (e.g. from databases)
® Typical Web usage of today needs people

¢ for seeking and making use of information,
¢ searching for and getting in touch with other people,

¢ reviewing catalogues of online stores and ordering products by filling out forms, ...

® A Web in machines, for humans’ usage
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Planning a trip

Netviagens - Agéncia de Viagens e Turismo
« | > + [@lhttp://netviagens.sapo.pt/ & | (Q- hotel tivoli coimbra Q,

® One has to consult several sites, with different styles, St comene e s e e e e e R ]

net viagens-com

v MOTORDEPESQUISA ¥ GRANDES VIAGENS | VOOS | HOTEL | VOOS + HOTEL | FERIAS | PORTUGAL | ESCAPADELAS

[ Ao nore. T 'VENDA VERAO 2010 | CIRCUITOS PELO MUNDO | EUROPA 5 ESTRELAS

purposes, languages, ... — — [——

& & -
Partda: Horas: Chegada: Horas: * D '\} AlAC *
1200412010 todas | & 2200412010 todas | & M A U_ AD

Aduos  Crangas  Bébés
1[4 o4

%5 Qw=we | CAMPANHA DE PRE-VENDA
& comLowCosts pesquisar Avido DE VERAO EM PORTUGAL

® Mentally integrate the data and understand it S

Férias om Cabo Verde:
04 - 859€ | Boavista - 10/04

AS MELHORES OFERTAS

BILHETES DE AVIAO - Prego Total

Barcelona Voos TAP Portugal 97€
Londres Voos Brtish Aiways 122€
Budapeste Voos Lufthansa 180€
Carvoelro- Cairo Voos Egyptair 395€
Férias 7 nts Miami Voos US Aiways 497¢
desde 278€ Nova Deli Voos British Aiways 635¢€
VOOS + HOTEL - Prego Real
Paris avido + hotel 2 nts 226€
Madrid aviao + hotel 2 nts 178¢ e
Praga avido + hotel 2 nts 280€
Vanaza avian + hotal 2 nfs a21a¢

hotel.info | Hotel Tivoli Coimbra in Coimbra (Portugal) simply book for less

< | » | [+ [ 1 htp:/www.hoteL.info/booking.aspx?qclid =CLXZ8PfE9AACFYou ¢ | (Qr hotel tivoli coimbra O,
N n
hotelinfo
check & book

Hotel reservation Forhotels For companies  For affiliate partners About Us
Homepage | Vicinity search | Cancellation | 2 Reservation by phone | Group request | Newsletler | FAQ

Hotel Tivoli Coimbra Ra 2 d
Rua Joao Machado, 4 740010

1}
S5 3 Tollfree, 247 3000-226 Coimbra .
click here! ——

SR e oopin | naps | o | Fovoe

1. Check Avallability —-

Hotel Tivoli Coimbra

2. Select Room/Rate

3. Check your Choicel
hotel.info-Sign-In

® How could we do a program to perform such a task?

6. Booking Confirmation

Checkin: from 02:00 p.m. Check-out: until noon %3
Tivoli Colmbra. Bringing together tradition and moder /%
elegance. Located In the centre of Coimbra, near Rua Z\\
da Sofia, Tivoll Coimbra Is an excellent4 star <)
establishment which exudes comfort and well being 2N
The Standard rooms, are located from de 1stto the 4th )El
floor of the hotel. All rooms have individual air ¢
conditioning, safe, and a LCD TV. Broad band Internet is

S

also available. The bathroom is equipped with LN 3
amenities and make up ... more Q\\
Additional pictures £ ) ‘E

u " El A

B Note that those pages most likely are already based in

Your trip details/dates {4 More than 210,000

worldwide
Arrival: (WD/YYYY)  Departure: (WD/YYYY) (VL an 1,000,0(
<C By
000 Coimbra Search Results - TripAdvisor
< > |+ [mhup: www. .com/HACSearc i ¢ | (Q trip advisor [

structured data, but one can’t access it (easily) T

THE BEST HOTELS FOR 2010 GET THE LIST b

om | ot | g | s | vt vt o | o v | it v | |

City, hotel name, etc = Over €]) million trusted traveler revie:

~ advertisement

Coimbra Tourism Londres New York “Ron
wgkeup[mppy awnlde46€* apanrde43€* apanldega

“Prago por quarto @ nofte

Coimbra Hotels
Vacation Rentals.
Flights to Coimbra

Home - Europe = Portugal - Beiras - Coimbra » Coimbra Hotels
Coimbra Deals

More ~ Coimbra, Beiras Hotels
m B&Bs/Inns (2) | Specialty Lodging (0) | Vacation Rentals (16)

120126 . . - - Find a hotel near an address
¢ Find available hotels in Coimbra cicar dates

~ Price per night Checkein Check-out Adults k /
900- 41912010 411112010 2[% Change ci ¢
2 b TN cranaecty s
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erying the Web

) | 1 & countries in europe with less population than portugal ¢

countries in europe with less population than pertugal - Geogle Search +

GO Sle countries in europe with less population than portugal “ +Jose i @ ‘

Web Images News Maps Videos More ~ Search tools 0]

About 82,300,000 results (0.53 seconds)

Portugal - OECD Better Life Index 2 O] ]

www.oecdbetterlifeindex.org/countries/portugal/ ~

People in Portugal work 1 691 hours a year, slightly less than the OECD average of 1
.... Awell-educated and well-trained population is essential for a country's social ...
areas, much more than the 12 % average of OECD European countries.

Muslim populations by country - The Guardian

www.theguardian.com » World » Islam ~

Jan 28, 2011 - Muslim populations by country: how big will each Muslim population be
by 20307 ... In the US the population projections show the number of Muslims more
than doubling over the next ... In Europe, the Muslim share of the population is
expected to grow by nearly .... 172, Portugal, 65,000, 0.6, 65,000, 0.6, 0.

European diaspora - Wikipedia, the free encyclopedia
en.wikipedia.org/wiki/European_diaspora ~

Country, Percentage of the local population, Population in .... 0.1% of the population
is mostly Portuguese, with 0.2% of mixed Portuguese and .... This figure excludes the

...... F R I PSS LR | S PR | SAPSPERS | SR B I . PSP PR S——.

Go to “https://www.google.pt/wethp?hl=en”
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erying the Web

@an

2016

countries in europe with less population than portugal | \!, n

Tudo Noticias Imagens Mapas Videos Mais v Ferramentas de pesquisa

Cerca de 38 700 000 resultados (0,40 segundos)

Area and population of European countries - Wikipedia, the free ...
https://en.wikipedia.org/.../Area_and_population_of European_c... ¥ Traduzir esta pagina
This is a list of countries and territories in Europe by population density. ... The data for Portugal
includes the Madeira Islands. ... inland water bodies (lakes, reservoirs, rivers) and therefore the
population densities stated here may be lower.

Portugal - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Portugal v Traduzir esta pagina

Location of Portugal (dark green). — in Europe (green & dark grey) — in the European Union ... It is the

westernmost country of mainland Europe. .... of Celts invaded Portugal from Central Europe and
inter-married with the local populations, .... a century later in 1031 into no less than 23 small
kingdoms, called Taifa kingdoms.

European Union statistics - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/European_Union_statistics v Traduzir esta pagina

Statistics in the European Union are collected by Eurostat (European statistics body). ... The least
densely populated country is Finland. Population figures in the table below are from 2006 or 2007
estimates. The highest and lowest figures in each ...

Demographics of the European Union - Wikipedia, the free encyclopedia
https://en.wikipedia.org/.../Demographics_of the_European_Uni... ¥ Traduzir esta pagina
The demographics of the European Union show a highly populated, culturally diverse union of ...
Germany has the lowest birth rate in Europe with 8.221 births per thousand people per year. ...
Spectacular growth in Spain's immigrant population came as the country's economy created more
than half of all the new jobs in the ...

Spain and Portugal in the European Union: The First Fifteen Years
https://books.google.pt/books?isbn=1135757844 - Traduzir esta pagina

Paul Christopher Manuel, Sebastian Royo - 2004 - Political Science

They may be a liability for state-nations who have powerful neighbours and lack ... Portuguese
population is 2.5 times smaller than EU-15 member states and ...

Portugal Facts on Largest Cities, Populations, Symbols - Worldatlas.com
www.worldatlas.com/.../countrys/europe/portugal/ptfacts.ntm v Traduzir esta pagina
29/09/2015 - Portugal's capital city, currency, ethnicity, gdp, largest cities, languages, ... number less
than 100,000; since 1990 East Europeans have entered ...

countries in europe with less population than portugal E \!, Q

Tudo Imagens Mapas Noticias Videos Mais Definigbes Ferramentas

Cerca de 39 400 000 resultados (0,56 segundos)

Area and population of European countries - Wikipedia
https://en.wikipedia.org/.../Area_and_population_of_European_c... ¥ Traduzir esta pagina

This is a list of countries and territories in Europe by population density. ... the African continent. The
data for Portugal includes the Azores and Madeira Islands.

List of European countries by population - Wikipedia
https://en.wikipedia.org/.../List_of_European_countries_by_popu... ¥ Traduzir esta pagina
List of European countries by population present the list of 50 countries, territories and ... European
population by country (top 10). Russia ... 16, Portugal, Steady ...

Population of Countries in Europe 2018 - World Population Review
worldpopulationreview.com/countries/countries-in-europe v Traduzir esta pagina

Population of Countries in Europe 2018 ... However, the majority of European countries have fewer
than ten million residents — these ... Portugal, 10,291,196.

The 10 Least Populated Countries Of Europe - WorldAtlas.com
https://www.worldatlas.com/articles/the-10-least-populated-countr... ¥ Traduzir esta pagina
20/10/2017 - Vatican City is Europe's least populated country, with a population of under 1,000. ... More
than 90% of the nation's population has a Slavic origin. The life ... The biggest ethnic minority here is
the Portuguese-origin people. Roman ... It is thus one of the least densely populated nations in the
world. 93% of ...

Portugal has second lowest birth rate in Europe, after Italy - The ...
www.theportugalnews.com » News v Traduzir esta pagina

13/07/2017 - In a nutshell, more people are leaving the country than coming into it, and ... Eurostat
noted there was an increase in the EU population from ...

Is Portugal a poor country? - Quora
https://www.quora.com/Is-Portugal-a-poor-country - Traduzir esta pagina

17/01/2018 - In Europe, even in the countries of the former Soviet Bloc, population ... relaxed and less
organized than in the Central and Northern European countries, there is ...

Why is Portugal poorer than Spain? 2/06/2017
Why does brazil has much larger population than portugal despite ... 6/03/2016
Mais resultados de www.quora.com
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Querying the Web

countries in europe with less population than portugal E= !, Q

Tudo Imagens Mapas Noticias Videos Mais Definigdes Ferramentas

Cerca de 39 400 000 resultados (0,56 segundos)

Area and population of European countries - Wikipedia
https://en.wikipedia.org/.../Area_and_population_of_European_c... ¥ Traduzir esta pagina
This is a list of countries and territories in Europe by population density. ... the African continent. The

data for Portugal includes the Azores and Madeira Islands. 2 O ] 8

List of European countries by population - Wikipedia
https://en.wikipedia.org/.../List_of_European_countries_by_popu... ¥ Traduzir esta pagina
List of European countries by population present the list of 50 countries, territories and ... European
population by country (top 10). Russia ... 16, Portugal, Steady ...

Population of Countries in Europe 2018 - World Population Review
worldpopulationreview.com/countries/countries-in-europe v Traduzir esta pagina

Population of Countries in Europe 2018 ... However, the majority of European countries have fewer
than ten million residents — these ... Portugal, 10,291,196.

The 10 Least Populated Countries Of Europe - WorldAtlas.com
https://www.worldatlas.com/articles/the-10-least-populated-countr... ¥ Traduzir esta pagina
20/10/2017 - Vatican City is Europe's least populated country, with a population of under 1,000. ... More
than 90% of the nation's population has a Slavic origin. The life ... The biggest ethnic minority here is
the Portuguese-origin people. Roman ... It is thus one of the least densely populated nations in the
world. 93% of ...

Portugal has second lowest birth rate in Europe, after Italy - The ...
www.theportugalnews.com » News v Traduzir esta pagina

13/07/2017 - In a nutshell, more people are leaving the country than coming into it, and ... Eurostat
noted there was an increase in the EU population from ...

Is Portugal a poor country? - Quora
https://www.quora.com/Is-Portugal-a-poor-country - Traduzir esta pagina

17/01/2018 - In Europe, even in the countries of the former Soviet Bloc, population ... relaxed and less
organized than in the Central and Northern European countries, there is ...

Why is Portugal poorer than Spain? 2/06/2017
Why does brazil has much larger population than portugal despite ...  6/03/2016
Mais resultados de www.quora.com

Countries in europe with less population than Portugal X

Q Al @ Images © Maps @ News [ Videos : More

About 134,000,000 results (0.84 seconds)

https://en.wikipedia.org » wiki» List_of European_cou...

List of European countries by population - Wikipedia

This list of European countries by population comprises the 51 countries and 6 territories
and dependencies in Europe, broadly defined, including Cyprus, ...

People also ask

What European countries have small populations?
What country in Europe has the smallest population?
Is Portugal the smallest country in Europe?

Which country in Europe has a low population growth rate?

https://www.nationsonline.org » population-by-country

Countries of the World by Population - Nations Online

Earth at least; 7.79 billion 2020

Note: All people on Spaces... Note: All people on Spaces... Note: All people on Spaces...
1 China 1.44; billion 2020
2 India 1.37; billion 2020

View 469 more rows

https://www.worldometers.info » population » countries...
European Countries by Population (2021) - Worldometer
# Country (or dependency) Population; (2020) Yearly; Change Net; Change Fert. Rate

1 Russia 145,934,462 0.04 % 62,206 1.8
2 Germany 83,783,942 0.32 % 266,897 1.6
3 United Kingdom 67,886,011 0.53 % 355,839 1.8

Tools

2021

v

Feedback
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Querying the Web
h

Countries in europe with less population than Portugal

Q Al @ Images © Maps @ News [ Videos : More

About 134,000,000 results (0.84 seconds)

https://en.wikipedia.org » wiki » List_of European_cou...

List of European countries by population - Wikipedia

This list of European countries by population comprises the 51 countries and 6 territori

and dependencies in Europe, broadly defined, including Cyprus, ...

People also ask

What European countries have small populations?
What country in Europe has the smallest population?
Is Portugal the smallest country in Europe?

Which country in Europe has a low population growth rate?

https://www.nationsonline.org » population-by-country

Countries of the World by Population - Nations Online

Earth at least; 7.79 billion 2020

Note: All people on Spaces... Note: All people on Spaces... Note: All people on Spaces...
1 China 1.44; billion 2020
2 India 1.37; billion 2020

View 469 more rows

https://www.worldometers.info » population » countries...
European Countries by Population (2021) - Worldometer

Tools

2021

People also ask :

e Vatican City (800)

e San Marino (33,000)
v | « Monaco (37,000)

~ | » Liechtenstein (37,000)
e Andorra (78,000)

e |celand (331,000)

e Malta (425,000)

e Luxembourg (570,000)

v

Feedback

What European countries have small populations?

More items...

The 10 least populous countries (not territories) in Europe are:

/

# Country (or dependency) Population; (2020) Yearly; Change Net; Change Fert. Rate

1 Russia 145,934,462 0.04 % 62,206
2 Germany 83,783,942 0.32 % 266,897
3 United Kingdom 67,886,011 0.53 % 355,839

1.8
1.6
1.8
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Querying the Web 2021
_

World Population Review

Home  Continents  Countries  World Cities  US States  US Counties  US Cities  Zips  Canadian Provinces Search

Europe Population 2021

List of Capitals in Europe

748 , 787 , 739 Cities in Europe

Flags of Europe
Europe is a subcontinent that comprises the westernmost peninsula of Eurasia. It's usually divided

from Asia by the watershed divides of the Ural River, the Caspian and Black Seas, the Caucasus and % of World Pop

Ural Mountains and waterways that connect the Black and Aegean Seas together. The continent's Density 3252

estimated 2016 population is over 738 million.

Europe is the second-smallest continent by surface area and covers 10.18 million square kilometers
(3.93 million square miles), or 2% of the Earth's surface and 6.8% of the world's land area. There are
approximately 50 countries in Europe. The largest by size is Russia with 40% of the continent, and

Vatican City is the smallest.

Europe is the third most populous continent behind Asia and Africa. Its population in 2016 is
estimated at 738 million, which accounts for 11% of the world's population. The continent is currently
growing at a rate of 0.3%. Europe has been in a decline for some time and its population is aging

rapidly in most countries.

Most Populous Countries

By far the most populous country in Europe is Russia, which is actually located in both Europe and

Asia. Russia's population of 143 million is almost equal to the combined populations of the 2nd and
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E Top stories

O Jornal Econémico (O Observador ﬂ TVI24 >
Gouveia e Melo vence Gouveia e Melo despe "Se tudo acalmar o
Globo de Ouro. As a farda para receber vice-almirante Gouveia
frases mais marcantes Globo de Ouro que vai e Melo sera Chefe de
do vice-almirante no... dar ao Ministério da... Estado Maior da... Henrique de Gouveia e <
22 hours ago 1 day ago 1 day ago Melo
Admiral
= View all

Vice-Admiral Henrique Eduardo Passalaqua de
Gouveia e Melo GCA ComA is a Portuguese Navy
https://en.wikipedia.org » wiki » Henrique_de_Gouveia... @ officer, currently serving as the Adjutant for Planning

Henrique de Gouveia e Melo - Wikipedia and Coordination of the Armed Forces General Staff,

) . ) . 6 . GCA G 4 as well as the coordinator of the Task Force for the
Vice-Admiral Henrique Eduardo Passalaqua de Gouveia e Melo GCA ComA (born 2 national COVID-19 vaccination plan. Wikipedia
November 1960) is a Portuguese Navy officer, currently serving as the Adjutant ...

Covid pandemic - Distinctions Born: November 21, 1960 (age 60 years),

Quelimane, Mozambique
https://pt.wikipedia.org » wiki » Henr... - Translate this page
Vice-Admiral Henrique de Gouveia e Melo GCA

Henrique de Gouveia e Melo — Wikipédia, a enciclopédia livre ComA: Vice-Admiral: Henrique de Gouveia e Melo:
Ap6s a promogao a Contra-Almirante, em abril de 2014, foi Chefe de Gabinete do GCA ComA

Almirante Chefe do Estado-Maior da Armada até novembro de 2016 e, durante um ... Coordinator of the COVID-19 Vaccination Plan
Nascimento: 21 de novembro de 1960 (60 ... Hierarquia: Vice-Almirante Task Force: Coordinator of the; COVID-19

Nome completo: Henrique Eduardo Passal... Forga: Marinha Portuguesa Vaccination Plan Task Force

In office 3 February 2021 — 28 September 2021: In
https://observador.pt » 2021/10/04 - Translate this page : office; 3 February 2021 — 28 September 2021

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY

NOVALINCS DM Introduction - 67

LABORATORY FOR COMPUTER
SCIENCE AND INFORMATICS




almirante gouveia e melo X Q

Q Al [ Images [E News [»] Videos ® Maps : More Tools

About 479,000 results (0.54 seconds)

Tip: Search for English results only. You can specify your search language in Preferences

= Top stories

n O Jornal Econémico - ) Observador ﬂ TVI24 > "'*Q'L‘

Gouveia e Melo vence Gouveia e Melo despe "Se tudo acalmar o z. Y

Globo de Ouro. As a farda para receber vice-almirante Gouveia - -
frases mais marcantes Globo de Ouro que vai e Melo sera Chefe de -

do vice-almirante no... dar ao Ministério da... Estado Maior da... Henrique de Gouveia e <

22 hours ago 1 day ago 1 day ago Melo

Admiral
= View all

Vice-Admiral Henrique Eduardo Passalaqua de
Gouveia e Melo GCA ComA is a Portuguese Navy
https://en.wikipedia.org » wiki » Henrique_de_Gouveia... officer, currently serving as the Adjutant for Planning

Henrique de Gouveia e Melo - Wikipedia and Coordination of the Armed Forces General Staff,

Vice-Admiral Henriqgue Eduardo Passalaqua de Gouveia e Melo GCA ComA (born 21

November 1960) is a Portuguese Navy officer, currently serving as the Adjutant ...
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national COVID-19 vaccination plan. Wikipedia
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Apresentamos o iPhone 13 Pro, iPhone 13, Apple Watch Series 7 e os novos iPad mini e iPad.
Servigos: Ajuda de especialista, Entrega gratis, Direto da Apple.

O novo iPhone 13 Pro
Super. Ultra. Pro.
Compre.

Oferta de educacao 2021

Compra um Mac ou iPad.
Recebe uns AirPods. Até 11/10.

https://www.apple.com

Apple

O novo iPhone 13
O seu novo superpoder.
Compre.

O novo iPad
Potente, facil de usar e versatil.
Gravagao gratis. S6 na Apple.

Discover the innovative world of Apple and shop everything iPhone, iPad, Apple Watch, Mac,
and Apple TV, plus explore accessories, entertainment, ...

Search apple.com

Portugal
iPhone - iPad - Mac - Apple Watch
Series 7 - Apple Store Online - ...

iPhone
Explore iPhone, the world's most
powerful personal device ...

Mac
MacBook Pro - MacBook Air -
Compare Mac models - Mac mini

Q

iPad
Explore the world of iPad.
Featuring an all-new iPad and ...

Store
Everything you love about an
Apple Store is online: all the ...

Watch

Compare - Series 7 - Series 6 -
SE - Bands - Buy Apple Watch SE

2021

Apple <

Technology company

®

Apple Inc. is an American multinational technology
company that specializes in consumer electronics,
computer software, and online services. Apple is the
world's largest technology company by revenue and,
since January 2021, the world's most valuable
company. Wikipedia

apple.com

Founders: Steve Jobs, Steve Wozniak, Ronald
Wayne Trending

Founded: April 1, 1976, Los Altos, California, United
States

Stock price: AAPL (NASDAQ)
$141.72 +2.59 (+1.86%)
Oct 5, 12:20 EDT - Disclaimer

Technical support: 800 207 983
CEO: Tim Cook (Aug 24, 2011-)
Headquarters: Cupertino, California, United States

Subsidiaries: Beats Electronics, NextVR, Inc.,
Beddit, Apple Store, MORE

Products: iPhone, Apple Watch, iPad, Apple TV,
Macintosh, iOS, MORE

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY

VA

NOVALINCS

LABORATORY FOR COMPUTER
SCIENCE AND INFORMATICS

DM Introduction - 69



Apple

Q Al (@ Images @ News O Maps  Shopping : More

About 4,430,000,000 results (1.56 seconds)

Ad - https://www.apple.com/pt ~
Apple - Site Oficial

Apresentamos o iPhone 13 Pro, iPhone 13, Apple Watch Series 7 e os novos iPad mini e iPad.

Servigos: Ajuda de especialista, Entrega gratis, Direto da Apple.

O novo iPhone 13 Pro
Super. Ultra. Pro.
Compre.

Oferta de educacgao 2021

Compra um Mac ou iPad.
Recebe uns AirPods. Até 11/10.

https://www.apple.com

Apple

Discover the innovative world of Apple and shop everything iPhone, iPad, Apple Watch, Mac,

O novo iPhone 13
O seu novo superpoder.
Compre.

O novo iPad
Potente, facil de usar e versatil.
Gravacao gratis. S6 na Apple.

and Apple TV, plus explore accessories, entertainment, ...

Portugal
iPhone - iPad - Mac - Apple Watch
Series 7 - Apple Store Online - ...

iPhone
Explore iPhone, the world's most
powerful personal device ...

Mac
MacBook Pro - MacBook Air -
Compare Mac models - Mac mini

Q

iPad
Explore the world of iPad.
Featuring an all-new iPad and ...

Store
Everything you love about an
Apple Store is online: all the ...

Watch

Compare - Series 7 - Series 6 -
SE - Bands - Buy Apple Watch SE

Apple <

Technology company

@ apple.com

Apple Inc. is an American multinational technology
company that specializes in consumer electronics,
computer software, and online services. Apple is the
world's largest technology company by revenue and,
since January 2021, the world's most valuable
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Urban Sketchers — a tale of a country. To show Portugal from a different perspective. ... Explore Portugal
Portugal. Suggestions Events. Select Suggestions.

https://www.visitportugal.com > content » covid-19-me... Mor?fq° /

COVID-19 | Measures implemented in Portugal

4 days ago — Measures Implemented in Portugal[Updated on October 1st] Portuguese Portugal
government has been taking all necessary public health measures to ...

Country

https://en.wikipedia.org » wiki » Portugal

Portugal - Wikipedia

Portugal is the oldest nation state on the Iberian Peninsula and one of the oldest in Europe, its
territory having been continuously settled, invaded and fought ...

Portugal is a southern European country on the Iberian Peninsula,
bordering Spain. Its location on the Atlantic Ocean has influenced
many aspects of its culture: salt cod and grilled sardines are
national dishes, the Algarve's beaches are a major destination and
Demonym(s): Portuguese Date format: dd/mm/yyyy (CE) much of the nation’s architecture dates to the 1500s—1800s, when
Currency: Euro (€) (EUR) Recognized regional language: Mirandese Portugal had a powerful maritime empire. — Google

Housing in Portugal - Immigration to Portugal - Continental Portugal - Lisbon President: Marcelo Rebelo de Sousa Trending

https://pt.wikipedia.org » wiki > Port... - Translate this page : Capital: Lisbon
Portugal — Wikipédia, a enciclopédia livre Dialing code: +351
Situado no extremo sudoeste da Europa, Portugal Continental faz fronteira apenas com um Population: 10.31 million (2020) world Bank

t is, E ha a Est Norte, a Oest Sul é limitad lo ... ..
ouro pais, =spanna a Esfe e a Norte, a Leste € a St € limiiado pelo Minimum wage: 740.83 EUR per month (Jun 2020) Eurostat

Cost of living v

= Top stories

NOVALINCS DM Introduction - 71

LABORATORY FOR COMPUTER
SCIENCE AND INFORMATICS

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY




Portugal X

Q_ All &) Images ©® Maps @ News [»] Videos : More

About 1,180,000,000 results (0.77 seconds)

https://www.visitportugal.com

Visit Portugal

Urban Sketchers — a tale of a country. To show Portugal from a different perspective. ... Explore
Portugal. Suggestions Events. Select Suggestions.

https://www.visitportugal.com » content » covid-19-me...
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Portugal - Wikipedia
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Portugal is a southern European country on the Iberian Peninsula,
bordering Spain. Its location on the Atlantic Ocean has influenced
many aspects of its culture: salt cod and grilled sardines are
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Portugal had a powerful maritime empire. — Google
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Querying the Web

B Search engines are great!
¢ for keyword search

¢ improving its “understanding” capabilities for more complex “natural

language” queries
B What if we want to make more elaborate queries?
¢ Similar to what you may do in databases.
B What about very specialized queries?
¢ E.g. in specific domains (e.g. protein structures)

¢ Again similar to those to databases.
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The Semantic Web Vision

N

“I have a dream for the Web [in which computers] become capable of
analyzing all the data on the Web — the content, links, and transactions
between people and computers. A ‘Semantic Web’, which should make this
possible, has yet to emerge, but when it does, the day-to-day mechanisms
of trade, bureaucracy and our daily lives will be handled by machines
talking to machines. The ‘intelligent agents’ people have touted for ages

will finally materialize.” Tim Berners-Lee, 1999
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A Web of Data

B What we need is a Web of (raw) Data?

B Use the linked data in the same way we do with linked documents
¢ be able to link data independently of presentation
¢ use the data to query it, present it, mine it

¢ have data in a machine processable format

RDF and RDF Schema
Linked Open Data

SPARQL
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004529006, The Linked Open
: Data Cloud
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The Linked Open
Data Cloud

Legend

Jill




DBpedia

DBpedia is a project whose
objective is to extract structured

content from Wikipedia's
information.
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Further Reading and Summary

Q&A
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Further Reading and Summary

® What you should know:

m Afirst understand of what is BigData, its main characteristics, and the main

challenges
® Understand the examples of digital footprint from the second video Martin Hilbert
® What is about the CAP theorem and its implications

® understand the NoSQL quadrants and the motivation for each one

NOVALINCS DM Introduction - 82

LABORATORY FOR COMPUTER
SCIENCE AND INFORMATICS

NOVA SCHOOL OF
SCIENCE & TECHNOLOGY



