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About me 

� Electrical engineer. 2001 
� Electronical Master. 2009 
� PhD in Computer Science. 2014 
� Postdoc. 2015 
� Professor UJTL. Today.  
� Research interest: Cloud computing, 

Cloud Analytics, Big Data and IoT. 
	  	  
 



� Big	  Data	  Defini8on	  
� How	  Much	  Data	  is	  Created	  Every	  Minute?	  
� The	  Growth	  of	  Devices	  Connected	  to	  the	  
Internet	  

� Data	  infla8on	  
� Big	  Data	  Opportuni8es	  
� Data	  Science	  
� Data	  Analy8cs 

Outline 



� Extremely	  large	  data	  sets	  that	  may	  be	  
analyzed	  computa8onally	  to	  reveal	  
paPerns,	  trends,	  and	  associa8ons,	  
especially	  rela8ng	  to	  human	  behavior	  and	  
interac8ons.	  

"much	  IT	  investment	  is	  going	  towards	  
managing	  and	  maintaining	  big	  data”	  
� About	  40,200,000	  results	  (0.60	  seconds)	  	  
 
 
	  

Big Data Definition 



McKinsey Global institute define:  
“Big data” refers to datasets whose size 
is beyond the ability of typical database 
software tools to capture, store, manage, 
and analyze.  
It isn’t defined big data in terms of being 
larger than a certain number of terabytes 
(thousands of gigabytes) 

Big Data Definition 

J. Manyika, M. Chui, B. Brown, J. Bughin, R. Dobbs, C. Roxburgh, and A. H. Byers. 
Big data: The next frontier for innovation, competition, and productivity. 
2011. 



�  Data	  never	  sleeps.	  Every	  minute	  
massive	  amounts	  of	  it	  are	  being	  
generated	  from	  every	  phone,	  
website	  and	  applica8on	  across	  the	  
Internet.	  Just	  how	  much	  data	  is	  
being	  created	  and	  where	  does	  it	  
come	  from?	  

How Much Data is 
Created Every 

Minute? 



The Growth of Devices Connected to 
the Internet 

Source: Cisco IBSG: April 2011 



Data Inflation 



Cost per Megabyte 
The cost of hard drives, used in computers for storing data in large 

quantities, has been falling rapidly for many years 

I. Smith. Cost of hard drive storage space. 
http://ns1758.ca/winch/winchest.html, 2016 

� 1956	  –	  U$10.000	  
� 1981	  –	  U$700	  
� 1983	  –	  U$316	  
� 1984	  –	  U$280	  
� 1987	  –	  U$90	  
� 1988	  –	  U$40	  
� 1989	  –	  U$12	  
� 1990	  –	  U$9	  
� 1991	  –	  U$7	  

� 1992	  –	  U$4	  
� 1993	  –	  U$2	  
� 1994	  –	  95¢	  
� 1995	  –	  85¢	  
� 1996	  –	  29¢	  
� 1997	  –	  14¢	  	  
� 1998	  –	  5¢	  
� 1999	  –	  2¢	  
� 2000	  –	  1¢	  
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How to Benefit from Big Data1 
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biggest drivers 
of performance 

• Build models 
that balance 
complexity with 
ease of use 

O
rg

a
n

iz
a

tio
n

a
l T

ra
n

sf
o

rm
a

tio
n

 

• Create simple, 
understandable 
tools for people 
on the front 
lines. 

• Update 
processes and 
develop 
capabilities to 
enable tool use. 

1Barton D, Court D. “Making advanced analytics work for you”. Harvard 
Business Review, octubre 2012; volumen 90, número 10: 78–83 
 



Big Data Opportunities 

Big Data Opportunities: above 50% of 560 enterprises think Big Data will 
help them in increasing operational eficciency, etc. 



Data Science 

It's 2016 and there is still 
no unique definition of 
Data Science  



Data Science 
Data	  Science	  is	  like	  teenage	  sex:	  	  
� everyone	  talks	  about	  it,	  
� nobody	  really	  knows	  how	  to	  do	  it,	  	  
� everyone	  thinks	  everyone	  else	  is	  doing	  it,	  	  
� so	  everyone	  claims	  they	  are	  doing	  it...	  	  



Even worse, people use several 
words interchangeable  



Data Science 



Average Salary of Jobs with 
Related Titles 



Data Science 
Data Science is the 
intersection of Hacking Skills, 
Math & Statistics 
Knowledge and Substantive 
Expertise 
Those are the pillars of data 
science: computing, 
statistics, mathematics and 
quantitative disciplines 
combined to analyze data 
for better decision making 



Hacking Skills 
Ability	  to	  build	  things	  and	  find	  clever	  solu8ons	  to	  
problems.	  
� Programming/Coding:	  Python	  and	  R	  (and	  others)	  
� Databases:	  MySQL,	  PostgreSQL,	  Cassandra,	  
MongoDB	  and	  CouchDB.	  

� Visualiza8on:	  D3,	  Tableau,	  Qlikview	  and	  
Markdown.	  	  

� Big	  Data:	  Hadoop,	  MapReduce	  and	  Spark.	  
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Math and Statistics 
Being	  able	  understand	  the	  right	  solu8on	  to	  each	  
problem	  
� Linear	  algebra:	  Matrix	  manipula8on	  
� Machine	  Learning:	  Random	  Forests,	  SVM,	  
� Boos8ng	  Descrip8ve	  sta8s8cs:	  Describe,	  Cluster	  
� Sta8s8cal	  inference:	  Generate	  new	  knowledge	  .	  
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Substantive Expertise 
Ability	  to	  ask	  good	  ques8ons	  requires	  domain	  
understanding,	  that’s	  why	  a	  data	  scien8st	  can’t	  
create	  data	  based	  solu8ons	  without	  a	  good	  industry	  
knowledge	  
�  Is	  this	  A	  or	  B	  or	  C?	  (classifica8on)	  
�  Is	  this	  weird?	  (anomaly	  detec8on).	  
� How	  much/how	  many?	  (regression).	  
� How	  is	  it	  organized?	  (clustering).	  
� What	  should	  I	  do	  next?	  (reinforcement	  learning)	  
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Data Analytics 

Descriptive Analytics: 
•  Most marketers today utilize 

descriptive analytics tools to 
show how a specific campaign 
or marketing channel has 
performed. 

•  Google Analytics shows us how 
many visitors came to each 
page, whether they clicked on 
any links and how long they 
spent on the site, among other 
things. Social media tools, such 
as Radian 6, that provide an 
overview of what is happening 
on social media sites are another 
form. 



Data Analytics 

Diagnostic Analytics: 
•  This type of analytics includes the 

use of tools like decision trees. 
One use of a decision tree is to 
map out the step-by-step 
journey that a customer takes in 
the purchasing process. 

•  BestBuy and Walmart use 
diagnostic analytics to help them 
answer the question, “Why did it 
happen?” when a customer visits 
a location and purchases a DVD 
player made by one company 
when there are five alternatives 
next to it on the shelf and even 
more online 



Data Analytics 

Predictive Analytics: 
•  This form of analytics assists those 

interested in forecasting the 
outcome of an event before it 
happens. 

•  One example of this is lead 
scoring, which is the practice of 
ranking potential leads based on 
set pre-established factors, 
assessing them, and marketing 
to those who have the greatest 
odds of conversion. 



Data Analytics 

Prescriptive Analytics: 
•  This represents the highest level 

of marketing optimization as this 
analysis allows marketers to go 
even further than predicting 
outcomes by factoring in both 
the results of predictions and the 
potential risks or rewards that 
could occur into one analysis. 

•  Netflix and Amazon. Whether 
you search through or actually 
make a purchase on either of 
those sites, from your very first 
visit, product recommendations 
are constantly being provided to 
you. These recommendations 
are based on the results of 
automated prescriptive analytics 
that occur with each interaction. 



What about in Colombia? 



The sexiest job of  
the 21th century 



GRACIAS 
cesaro.diazb@utadeo.edu.co  


