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Entire sequence of DNA for 

the human body, consists of 

around 3 billion of these 

base pairs. 

 

The human genome requires 

~750 megabytes of storage 

150 million sensors 

delivering data 40 million 

times per second.  

Data flow: ~700 MB/sec 

 ~15 PB/year 

1000õs of scientists around 

the world; Institutions in 34 

different countries: 

Thousands of small antennas 

spread over a distance of 

more than 3000km. 

Data flow: ~60 GB/sec 

  1 Million PB/day 

The SKA supercomputer will 

perform 1018 operations per 

second ~ 100M PCs 

1990 2000 2010 2020 

Large Hadron Collider  

Data Size and Speed are Growing 

http://www.skatelescope.org/


Data Complexity is Increasing 

άΧ ΨŘŀǘŀΩ ƳŜŀƴǎ ǊŜŎƻǊŘŜŘ ƛƴŦƻǊƳŀǘƛƻƴΣ ǊŜƎŀǊŘƭŜǎǎ ƻŦ the form or medium on 
which it may be recorded, and includes writings, films, sound recordings, 
pictorial reproductions, drawings, designs, or other graphic representations, 
procedural manuals, forms, diagrams, work flow charts, equipment 
descriptions, data files, data processing or computer programs (software), 
statistical records, and other research dataΦέ 
 

The National Institutes of Health (NIH) Grants Policy Statement 
http:// grants.nih.gov/grants/policy/nihgps_2012/nihgps_ch8.htm 



Data Sensors have become Digital 

Smaller, Inexpensive, Wireless, Sophisticated, Abundant, Digital 

άΧ Ǿƛǎƛƻƴ ƻŦ ǇǊƻŎŜǎǎƛƴƎ ǇƻǿŜǊ ǎƻ 
distributed throughout the 

environment that computers  
ǇŜǊ ǎŜ ŜŦŦŜŎǘƛǾŜƭȅ ŘƛǎŀǇǇŜŀǊέ 

  
Adam Greenfield 

Head of design and UI design, Nokia 



Data can now be transmitted Wirelessly 

Harbor Research 

Distributed, Connected, Flexible, Power Efficient, Internet of Things 

ά Χ ƴƻǘ ƻƴƭȅ ϦƘŀǊŘ ǎŜƴǎƻǊǎϦ ǘƘŀǘ ǘǊŀŎƪ 
physical attributes such as light, heat, 
pressure and motion, but also "soft 
sensors" such as a user's calendar, social 
network activity and Web browsing 
ƘŀōƛǘǎΦ ά 
 
"What context awareness does is collect 
all of that, some of which is up-to-the-
minute on the physical sensors and some 
of which is accumulated incrementally 
over a long expanse of time through these 
soft senses, to create devices that really 
anticipate your needsά 
 

 Intel CTO Justin Rattner 



The Cloud is Available 

Omnipresent Services 

ÅUploading data 

ÅDownload commands 

ÅStreaming signals 

ÅNetwork between Devices 

 

Compute & Storage Elasticity  

ÅLower barriers to adoption  

ÅLower barriers to scaling 

ÅLower overheads 

 

Accelerates Collaboration 

ÅSharing data 

ÅSharing algorithms 

ÅCo-authoring  

ÅReproducible Research 
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Uses of Analytics continues to Grow 

Chaudhuri, S., Dayal, U., Narasayya, V.  
An Overview of Business Intelligence Technology. Communications of the ACM Vol. 54 No. 8 

Business Intelligence in Industry 

1. More data; Incorporation of External Data Sources 

2. Emergence Near Real Time Analytics 

3. Less structured data and non-RDBMS Ψ5ŀǘŀ ²ŀǊŜƘƻǳǎŜǎΩ 


