
Gregory D. Palmer

MAGPI Executive Director

University of Pennsylvania



Jeff Jonas, Chief Scientist, IBM Entity Analytics Group and an IBM Distinguished Engineer





 It’s personal stuff!

 My pictures

 My tax returns

 My contacts list

 My Social Media

 My Government

Thanks to 
Wikibon

2.7 Zetabytes of data exist in the digital 
universe today. 
235 Terabytes of data was collected by the 
U.S. Library of Congress in April 2011







 It’s Scientific Stuff!

 Sloan Digital Sky Survey - 2000, amassed more in 
its first few weeks than all data collected in the 
history of astronomy.

 LHC - Processes about one petabyte of data every 
day The center hosts 10,000 servers with 90,000 
processor cores. Some 6000 changes in the 
database are performed every second.

 And now…Bioinformatics



How Big is a Sequencing Project



 You can get someone 
to carry it to your 
collaborator.

 Estimated time 
across campus:

1hour, 15 minutes

 Requirements:

1 post-doc, (with 
muscles)

Maybe two…



 By Ground

 Shipping Hard Drives

 3 days, weather permitting

 Analysis: 3 days

 Response: 3 days

 OOPS! One drive damaged

 Start Over

OR



 By Air

 Shipping Hard Drives

 Faster, but more expensive

 Analysis feedback still delayed

 2 days each way



 By Commodity 
Internet

 1 TB ~ 12 hours

 2 TB ~ 1 day

 10 TB ~ 7 days

 Corrupt Data? 

 Start Over!

 Retransmits?

 Start Over!



 Thank you Internet2!

 8.8 Terabytes per second of total capacity

 Layer 2 services 

 Software Defined Networking & Openflow

 VLAN Tagging

 Layer 3 services

 IP routing to 70,000 connected sites in the U.S.

 84 international peering relationships

 The University of Delaware – Member since 2000



 Utilizing the Internet2 Advanced Layer 2 Service

 Via the Inter-Operable Network Platform, (ION)

 With “Network Optimized Servers”

 Developed by Dr. Martin Swany, Indiana Univ.

 Uses VLAN tagging between sites

 Tested at line speed in the lab, (10 Gbps)

 Get the baseline via traditional IP

 Then test with the optimized servers.



“Network Optimized Servers”



Simple Questions, Please!


