
Basi di Dati e Big Data



Contenuti della lezione
 Introduzione ai Big Data
 Definizione dei Big Data
 Le 3V+2V dei Big Data
 Architetture e problematiche
 Memorizzare e gestire I Big Data

 Hadoop & Map-reduce
 Cloud computing
 NoSQL DBMS
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Big Data
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Goals
 Show state-of-the-art techniques for dealing with collections of 

unstructured data whose size exceeds the capacity of storage, 
management, and analysis typical for traditional (relational) database 
systems

 In particular:
 Requirements for modern applications
 Problems with big data
 Available hardware/software solutions
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Esempi di applicazioni
Google Flu trends
 February 2010
 Google detected flu outbreak two 

weeks ahead of CDC data (Centers 
for Disease Control and Prevention –
U.S.A)

 Based on the analysis of Google 
search queries
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Data on the Internet
 Internet live stats
 http://www.internetlivestats.com/
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Cosa Sono i big Data?

Paola Vocca Basi di Dati e di Conoscenza - Dasi di DAti e Big Data 7

Or, in other words, Big Data is data in 
volumes too great to process by 
traditional methods.

Big Data is any thing 
which is crash Excel. Small Data is when is fit in RAM.

Big Data is when is crash because is
not fit in RAM.

https://twitter.com/devops_borat



Who generates big data
 User Generated Content (Web & Mobile)
 E.g., Facebook, Instagram, Yelp, TripAdvisor, Twitter, YouTube

 Health and scientific computing
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Who generates big data
 Log files

 Web server log files, machine system log files

 Internet Of Things (IoT)
 Sensor networks, RFIDs, smart meters
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An example of Big Data at work

 Real time traffic info
 Travel time forecast/nowcast
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Big Data? Different definitions!
 “Big data exceeds the reach of commonly used hardware environments 

and software tools to capture, manage, and process it with in a tolerable 
elapsed time for its user population.” (Teradata Magazine article, 2011)

 “Big data refers to data sets whose size is beyond the ability of typical 
database software tools to capture, store, manage and analyze.” (The 
McKinsey Global Institute, 2012)

 “Big data is a term for data sets that are so large or complex that 
traditional data processing applications are inadequate.” (Wikipedia, 
2016)

Paola Vocca Basi di Dati e di Conoscenza - Dasi di DAti e Big Data 11



What is big data?

“Data whose scale, diversity and complexity require new architectures, 
techniques, algorithms and analytics to manage it and extract value and 
hidden knowledge from it”
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Some numbers
 How many data in the world?

 800 Terabytes, 2000
 160 Exabytes, 2006 (1EB = 1018B)
 500 Exabytes, 2009
 2.7 Zettabytes, 2012 (1ZB = 1021B)
 35 Zettabytes by 2020

 How much is a zettabyte?
 1,000,000,000,000,000,000,000 bytes
 A stack of 1TB hard disks that is 25,400 km high

 How many data in a day?
 7 TB, Twitter
 10 TB, Facebook

 90% of world's data:
 generated over last two years
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The Vs of big data: From WWW to VVV
 The 3Vs of big data

 Volume: scale of data
 data volumes are becoming unmanageable

 Variety: different forms of data
 data complexity is growing
 more types of data captured than previously

 Velocity: analysis of streaming data
 some data is arriving so rapidly that it must 

either be processed instantly, or lost
 this is a whole subfield called “stream 

processing”
 … but also

 Veracity: uncertainty of data
 Value: exploit information provided by data
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The Vs of big data: Volume
 Volume

 Data volume increases exponentially over time
 44x increase from 2009 to 2020
 Digital data 35 ZB in 2020
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The Vs of big data: Variety
 Variety

 Various formats, types and structures
 Numerical data, image data, audio, video, text, time series

 A single application may generate many different formats
 Heterogeneous data
 Complex data integration problem
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The Vs of big data: Velocity
 Velocity

 Fast data generation rate
 Streaming data

 Very fast data processing to ensure timeliness
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The Vs of big data: Veracity
 Veracity

 Data quality
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The Vs of big data: Value
 Value

 they can generate huge 
competitive advantages!

 Translate data into business 
advantage
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The promise of Big Data
 Data contains information of great business value
 If you can extract those insights, you can make far better decisions
 ...but is data really that valuable?
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Bigger=Smarter?
 Yes!

 tolerate errors
 discover the “long tail” and 

“corner cases”
 algorithms work much better

 BUT:
 more heterogeneity
 data grows faster than energy on 

chip
 still need humans to ask right 

questions
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“We sold more books today that didn’t sell at 
all yesterday than we sold today of all the 
books that did sell yesterday” (Amazon 

employee) 
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Some more examples
 Sports

 basketball increasingly driven by data analytics
 soccer beginning to follow

 Entertainment
 House of Cards designed based on data analysis
 increasing use of similar tools in Hollywood

 “Visa Says Big Data Identifies Billions of Dollars in Fraud”
 new Big Data analytics platform on Hadoop

 “Facebook is about to launch Big Data play”
 starting to connect Facebook with real life
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The risks of Big Data
 Data grows faster than energy on chip

 Efficiency
 Effectiveness
 Scalability

 Costs
 Privacy
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Le sfide dei big Data
 Technology and infrastructure

 New architectures, programming paradigms and techniques are needed
 Data management and analysis

 New emphasis on “data”
 Data science
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Data Science
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Collo di bottiglia
 Processors process data
 Hard drives store data
 We need to transfer data from the disk to the processor
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The solution
 Transfer the processing power to the data
 Multiple distributed disks

 Each one holding a portion of a large dataset
 Process in parallel different file portions from different disks
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Data quality
 “The greatest enemy of knowledge is not ignorance; it is the illusion of 

knowledge.”
Daniel Borstin, in The Discoverers (1983)
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95% of time, when is clean Big Data is 
getting Little Data



Data quality
 “A huge problem in practice

 any manually entered data is suspect
 most data sets are in practice deeply problematic

 Even automatically gathered data can be a problem
 systematic problems with sensors
 errors causing data loss
 incorrect metadata about the sensor

 Never, never, never trust the data without checking it!
 garbage in, garbage out, etc
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