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Big Data

• Is big data really big data ?

• Big data is a buzzword used to describe the rapid growth of both 
structured and unstructured data. 

• Social networking websites such as Facebook, Twitter, Linked-In, 
Google+, Youtube etc.
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• “There is a big data revolution”. 

• But the revolution is not about the quantity of data rather using the data 
and doing a lot of things with the data. 

• To understand the phenomenon that is big data, it is often described 
using five Vs: Volume, Velocity, Variety, Value, and Veracity.



Rajeev Agrawal-Big Data Sharing and Collaboration| 10/27/14

Further….

• New data management systems that handle a wide variety of data 
from sensor data to web and social media data.

• Improved analytical capabilities (sometimes called advanced or 
big analytics) including event, predictive and text analytics.

• Faster hardware ranging from faster multi-core processors and 
large memory spaces, to solid-state drives and tiered data storage 
for handling hot and cold data.
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Big Data
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What is Actually Big Data?

• In simple words, big data can be defined data that’s 
– too big, 
– too quick or 
– too hard for existing tools to process and analyze.  

• Here, “too big” means that organizations increasingly must deal with 
gigabyte-scale or petabyte-scale collections of data. 

• For example, Facebook generates and stores four images of different sizes, 
which translates to a total of 60 billion images and 1.5PB of storage. 

• “Too quick” means data is not only huge enough but also it must be 
processed and analyzed quickly – For example, to identify fraud at a point of 
sale or transaction. 

• Lastly, “too hard” means data may not follow any particular structure. As a 
result, no existing tool can not process and analyze it properly. 

• For example, data that is created in media, such as MP3 audio files, JPEG 
images and Flash video files, etc. 
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Provenance

• Data provenance refers to the description of the origin, creation and 
propagation process of data.  

• Data provenance is the lineage and derivation of the data. It stores 
ownership and process history about data objects. 

• Provenance has been studied extensively in the past in arts, literary 
works, manuscript etc. 

• The provenance of data is crucial for 
– validating, 
– debugging, 
– auditing, 
– evaluating the quality of data and 
– determining reliability of data. 

• Provenance has been typically considered by the database, workflows 
and distributed system communities. 
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Examples of Data Provenance

• Shore Side Data System (SSDS) 
https://marinemetadata.org/blogs/graybeal/nice-example-of-
data-provenance

• Panda http://infolab.stanford.edu/panda/

• Electronic Health Record Data 
http://repository.academyhealth.org/cgi/viewcontent.cgi?article=
1058&context=egems

• A Primer on Provenance 
http://queue.acm.org/detail.cfm?id=2602651

• Big Data Provenance Examples:

• Lipstick (Putting Lipstick on Pig): 
http://db.cis.upenn.edu/research/UNIPROVE.html

• RAMP http://infolab.stanford.edu/~hyunjung/ramp/
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Challenges of provenance in Big data

• Difficult to access all the data

• Difficult to analyze the data

• Difficult to share information and insights with 
others

• Queries and reports take long time to run

• Expertise needed to run the analysis legitimately
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Design goals for a Provenance system

• Less overhead

• User annotations support

• Visualization support

• Scalability

• Various data models support

• Secure Provenance

• Flexibility
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Layer based Architecture
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Provenance collection
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Components

• Storage
– NoSQL Database

• MongoDB

• Visualization
– User based visualization

– Time based visualization



Rajeev Agrawal-Big Data Sharing and Collaboration| 10/27/14

Data Storage Format in MongoDB
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File Management System

• For file management, we use the GridFS specification for storing the 
actual file contents 

• It provides metadata and large file support.
• Useful for storing and retrieving files that exceed the BSON-document 

size limit of 16MB.
• GridFS divides a file into parts, or chunks, 

– Stores each of those chunks as a separate document. 
– By default, GridFS limits chunk size to 255k. 
– GridFS uses two collections to store files. One collection stores the file 

chunks, and the other stores file metadata.
• GridFS is useful not only for storing files that exceed 16MB but also for 

storing any files for which you want access without having to load the 
entire file into memory. 
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GridFS files collection prototype in MongoDB
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Provenance Information(User based)
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Provenance information in a typical day(time based)



Rajeev Agrawal-Big Data Sharing and Collaboration| 10/27/14

Provenance Information in a year by a user(time based)
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Conclusions

• Identified design goals

• Layer based architecture

• Access control mechanism to address security

• Handle both structured and unstructured data.

• It can handle simple queries only

• We will add additional component to handle complex queries
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•Questions????
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THANK YOU


