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Big Data





– Aggregation and Statistics

– Indexing, Searching, and Querying
– Keyword based search
– Pattern matching (XML/RDF)

– Knowledge discovery
– Data Mining
– Statistical Modeling

What to do with these data?





An Example: Self Driving Cars
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Data is the New Oil!



The Fourth Industrial Revolution



– Big data analytics is transforming biology and medicine by allowing
researchers to extract more information and knowledge from rapidly
growing diverse types of data.

Big Data in BioMedicine





Big Data drives Medicine



Transcriptomics



Transcriptomics

 Transcriptomics method use over time. 
 Published papers referring to 

 RNA-Seq (black), 
 RNA microarray (red), 
 expressed sequence tag (blue) and 
 serial/cap analysis of  gene expression (yellow) since 1990.



Omics Data 

— A field of  study in biology ending in -omics, such as genomics, proteomics or 
metabolomics etc.

— Omics Data Explosion Challenges  Heterogeneous Data Integration, Big Data 
Analysis etc. 



Processed & Normalized Matrix

Sample 1 Sample 2 …… …… …… Sample K

Gene_1 value (1,1) value (1,2) …… …… …… value(1,K)

Gene_2 value (2,1) value (2,2) …… …… …… value(2.K)

…… …… …… …… …… …… ……

…… …… …… …… …… …… ……

…… …… …… …… …… …… ……

…… …… …… …… …… …… ……

Gene_N value (1,1) value (1,1) …… …… …… value(N,K)



Systems Biology Extensions

— Personalized Medicine

— P4 Medicine

— Precision Medicine



Million-genome era

— We are in the million-genome era
— several projects now aiming to accrue over 1 million participants.

— By 2025, the annual acquisition of genomic data is anticipated to exceed 2 exabytes (2
million terabytes) and could be considerably higher.

— Getting the most from these data will require robust infrastructure and tools for large-
scale analysis of multi-omic datasets.



What will happen in few years ???

— In 10 years a virtual cloud of  billions of  data points will surround each patient. 
— These data will be of  many different types and, accordingly, multistage. 
— The challenge will be to convert these data into simple hypotheses about health and 

disease for the individual.

Rambam Maimonides Med J (2013) 
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