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What we were trying to 
accomplish
• Understand the tradeoffs amongst 

different large-scale, data movement 
technologies
– Develop a classification framework

• Help tackle a real world problem
– MRO mission and upcoming LRO 

missions
• Planetary Data System

– NASA’s science data archive for all 
solar system missions

– Nodes distributed across 9 different 
centers (called “nodes”)
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Our approach

• Select technologies to evaluate
– Commercial and open source UDP 

bursting technologies, GridFTP, bbFTP, 
hard-media, FTP, SCP

• Identify dimensions for 
classification
– Cost to operate/implement, scalability, 

reliability, ease of use, transfer rate, 
industry adoption

• Classify data movement 
technologies along dimensions
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Classification

* Full matrix is available at: 
http://www-scf.usc.edu/~mattmann/DM-Matrix-090105.doc
 

http://www-scf.usc.edu/~mattmann/DM-Matrix-090105.doc
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Experiments

• Identified that for PDS, the key 
dimension to currently 
evaluate was transfer rate

• Performed quantifiable 
measurements of transfer rate
– LAN/WAN

• Parallel TCP/IP v. UDP bursting 
technologies

• Use FTP/SCP as a baseline
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TCP/IP LAN
Transfer rate (Y axis) versus file size (X axis)
GridFTP: blue, bbFTP: red, FTP: green
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UDP LAN
Transfer rate (Y axis) versus file size (X axis)
UFTP: blue, FTP: green, CUDP: red
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TCP/IP WAN
Transfer rate (Y axis) versus file size (X axis)
GridFTP: blue, bbFTP: red, FTP: green
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UDP WAN

• Unable to test UDP on the 
WAN
– Network configuration and 

firewall rules difficult to 
configure

– Easier for SA’s to open up TCP 
ports than UDP ports

– JPL not connected to MBONE 
network (multicast)
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Conclusions

• TCP/IP streaming technologies 
testable on WAN (the real use case 
for PDS)
– Easier to configure firewall rules
– Transfer rates higher on LAN
– Order of magnitude (12x) improvement 

over that of FTP
• UDP technologies

– Promising on LAN, but failed to 
outperform even basic FTP

– Not testable on WAN because of 
difficult firewall rules
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Questions?


