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Course Objective

To introduce the Big Data ecosystem and
research challenges with emphasis on current
networking technology.



Outline

• What are Big Data?

• Big Data Processing

• Cloud Computing

• Fog Computing

• Data Centers

• Virtualization

• Network Virtualization



Course Web Page

http://www.ic.unicamp.br/~nfonseca/comsoc-school

http://www.ic.unicamp.br/~nfonseca/comsoc-school
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Nelson Fonseca - Bio

Nelson L. S. da Fonseca received his Ph.D. degree from the University of Southern California. He is a full professor at the Institute of 

Computing of the State University of Campinas, Brazil. He has published 350+ papers and supervised 60+ graduate students. He is a 

ComSoc Distinguished Lecturer. Nelson has over 10 years of experience as a Technical Committee officer, and has served as Chair of 

two Technical Committees: the Multimedia Communications TC and the Communications Systems Integration and Modeling TC. For 

his exemplary services, he received the Distinguished Service Award from these two TCs. Currently, Nelson serves as Vice President-

Publications. He has also served as VP-Members Relations, Director for Conference Development, Director of Latin America Region,

and Director of Online Services. He is a past EiC of IEEE Communications Surveys & Tutorials. He is a senior editor for IEEE 

Communications Surveys & Tutorials and a senior editor for IEEE Communications Magazine. He is the recipient of the 2012 IEEE 

Communications Society Joseph LoCicero Award for Exemplary Service to Publications, the Medal of the Chancellor of the University 

of Pisa, and the Elsevier Computer Network Journal Editor of Year 2001 award. He created the ComSoc Student Competition 

Program, IEEE LATINCOM, the series of Multimedia Communications Symposia at GLOBECOM/ICC, and the NFV-SDN conference.



Nelson Fonseca

• Supervised over 60 MSc and Ph.D. thesis

• Published over 350 peer reviewed papers

• Current research topic:
• M2M over LTE
• 5G Backhaul
• Spatial Division Multiplexing Optical Networks
• Network Function Virtualization
• Cloud and fog computing
• Big Data



Computer Network Lab (LRC)

• http://www.lrc.ic.unicamp.br

• Currently, over 40 MSc and PhD students

• All network layers except physical layer

• Over 120 thesis and dissertations supervised;

• Coordinated several reserach networks at national level;

• Funded International Cooperation:

• Published over 600 technical papers.



Campinas, Unicamp, and 
the Institute of Computing



Where are we?
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Where are we?

~2.6 Million People
(Metro Region) 9th

~20 Million People
(Metro Region) 1st
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Campinas
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“The Brazilian Silicon Valley”

fibras ópticas

http://www.cit.com.br/index.htm
http://www.alellyx.com.br/index.htm
http://www.scylla.com.br/pt/caixa-main.html
http://www.optolink.com.br/index.htm
http://www.in3.com.br/index.asp
http://www.compera.com.br/Compera.asp
http://www.matera.com/index.jsp
http://www.techconnect.org/
http://www.sira.com.br/index.html
http://www.people.com.br/portal/default.asp
http://www.instruct.com.br/
http://www.icaro.com.br/index.html
http://www.saat.com.br/index.htm
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Unicamp
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36,000+ Students

17,000+ Grad

19,000+ Undergrad

1,900+ Faculty 8,000+ Staff

Annual Budget

~0.9 Billion USD

#1 University in

Patent Filings

#1 pub/professor rate
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The Institute of Computing
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Almost 50-year old
Computer Science Course

Undergraduate Courses
Computer Science &
Computer Engineering

Graduate Courses
Masters and Ph.D.
in Computer Science

Strong 
International Collaboration
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Enrollment Numbers
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520

250

Computer Engineering
Computer Science

17
0

15
0

M.Sc. Ph.D.

50

60
40

45

Complex Data Software Eng.
Networks IoT

Undergraduate Studies Graduate Studies Continued Education
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The Institute of Computing
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•Data Science & Engineering
• Software Engineering
•Data Mining
•Human-Computer Interaction
•Algorithms & Graph Theory
•Combinatorics & Optimization
•Computational Biology
•Hardware-Software Codesign
•Computer Architecture
•VLSI Design
•Compilers
•Parallel Computing
•Artificial Intelligence
•Machine Learning
•Big Data

•Wearable Computing
•Distributed Systems
•Computer Networks
•Cloud Computing
• Sensor Networks
•Natural Language Processing
•Cryptograph
•Computer Security
•Computer Graphics
•Computer Vision
•Digital Forensics
• Information Retrieval
• Image Processing
•e-Science
•Robotics
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Alumni
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0
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1050
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2100

2625

Bachelor
Alumni

Computer…

0

200

400

600

800

1000

Graduate
Alumni

Ph.D M.Sc.

0
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850
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1700

2125
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Continued…
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… and they fly




