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Data	  

PB	  

TB	  



What	  Data?	  
Unstructured	  

Graph	  

Tabular	  

Streaming	  



Analy-cs	  

What	  happens	  to	  the	  data	  in	  
•  General?	  
•  Par-cular?	  
•  Interac-ve	  collabora-on?	  



Analy-cs	  :	  In	  General	  
What	  happens	  to	  the	  data?	  

Parallelize!	  
The	  same	  thing	  that	  happens	  to	  everything	  else…	  
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Analy-cs	  :	  In	  Par-cular	  

What	  happens?	  
•  Mapreduce	  
•  SQL	  
•  GraphFrames	  
•  SPARQL	  
•  Streaming	  
•  And:	  Python,	  Scala,	  Java,	  R	  



Interac-vity	  

Old	  School:	  
•  CLI/Interpreter:	  Scala	  or	  Python	  
•  Scripts:	  Run	  from	  the	  shell	  
•  Nothing	  wrong	  with	  this	  

But	  scalable	  interacAve	  collaboraAon	  is	  nice	  too	  



Interac-vity:	  Notebooks	  

Rise	  of	  the	  Notebooks:	  
•  Dynamic:	  Interpreted	  languages	  
•  Collaborate:	  Authen-cated,	  authorized	  
•  Scale:	  Via	  Spark,	  Mesos,	  Blazegraph,	  …	  
•  Polyglot:	  Mul-ple	  languages	  living	  together	  
•  Publish:	  Reuse	  notes	  in	  other	  contexts	  



Interac-vity:	  Zeppelin	  



Zeppelin	  

Dynamic	  

AuthenAcated	  

Polyglot	  



Zeppelin	  

This	  note	  is	  strictly	  setup	  



Zeppelin	  
Seman-c	  Web,	  chem2bio2rdf,	  and	  Blazegraph:	  



Zeppelin	  
Find	  asthma	  drugs:	  

DefiniAons	  	  

Query	  

Parse	  

Output	  



Zeppelin	  
Graph	  protein	  targets	  by	  drug	  with	  Seaborn:	  



Zeppelin	  
Publish	  note	  output;	  embed	  in	  web	  apps:	  



Zeppelin	  :	  Graph	  +	  Mapreduce	  

Find	  biological	  pathways	  associated	  with	  a	  protein:	  



Zeppelin	  :	  Graph	  +	  Mapreduce	  
Spark	  mapreduce:	  Top	  10	  pathways	  by	  gene	  count	  



Zeppelin	  :	  Scale	  

The	  interpreter	  scales	  to	  the	  Mesos	  cluster:	  



Zeppelin	  :	  SCM	  
Notebooks	  pushed	  to	  GitHub	  @	  15min	  	  
•  But	  w/o	  per-‐user	  audit	  trail	  



Next	  

•  Visualiza-on	  
•  Authoriza-on	  
•  Spark	  
•  GPU	  
	  


