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NSF Funded in 2005 
535 Terabytes Lustre storage 
14.5 GB/s aggregate write 
Short term storage 

The Data Capacitor Project 

http://www.flickr.com/photos/shadowstorm/404158384/ 
http://www.flickr.com/photos/dvd5/163647219/ 
http://www.flickr.com/photos/vidiot/431357888/ 





The TeraGrid 

•  TeraGrid is an open scientific discovery 
infrastructure combining leadership 
class resources at eleven partner sites 
to create an integrated, persistent 
computational resource. 

•  ANL, IU, Louisiana Optical Network 
Initiative (LONI), NCSA, NICS, ORNL, 
PSC, Purdue, SDSC,TACC, NCAR 
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IU’s Data Capacitor WAN 
•  1 pair Dell PowerEdge 2950 for MDS 
•  2 pair Dell PowerEdge 2950 for OSS 

–  2 x 3.0 GHz Dual Core Xeon 
–  Myrinet 10G Ethernet 
–  Dual port Qlogic 2432 HBA (4 x FC) 
–  2.6 Kernel (RHEL 5) 

•  DDN S2A9550 Controller 
–  Over 2.4 GB/sec measured 

throughput 
–  360 Terabytes of spinning SATA disk 

•  Currently running Lustre 1.6.7.2 
•  Upgrading to 1.8.1.1 in May 

•  Announced production at LUG 2008 
•  Allocated on Project by Project basis 



Networking 

CIC Omnipop 



IU UID Mapping 

Lightweight 
 Not everyone needs / wants kerberos 
 Not everyone needs / wants encryption 

Only change MDS code 
 Want to maximize clients we can serve 

Simple enough to port the code forward 



IU UID Mapping cont’d 

•  UID lookups on the MDS call a 
pluggable kernel module 
– Binary tree stored in memory 
– Based on NID or NID range 
– Remote UID mapped to Effective UID 
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UID	
  Mapping	
  

•  Userspace	
  –	
  Kernel	
  Space	
  Barrier	
  
– Only	
  crossed	
  when	
  we	
  update	
  the	
  table	
  

•  Create	
  a	
  Forest	
  of	
  Binary	
  Trees	
  
–  Forward	
  and	
  Inverse	
  Lookups	
  for	
  each	
  UID	
  
–  Time	
  consumed	
  for	
  lookup	
  is	
  predictable	
  

•  Speed	
  over	
  Space	
  
•  Consume	
  memory	
  rather	
  than	
  on	
  the	
  fly	
  lookups	
  
•  Every	
  UID	
  node	
  consumes	
  6	
  Ints	
  
•  300	
  Users	
  approximately	
  300KB	
  



IU’s Lustre WAN on the TeraGrid 

•  8 Sites currently mounting IU DC-WAN 
–  IU, LONI, NCSA, NICS, PSC, Purdue, SDSC, TACC 

•  5 Sites mounting on compute resources 
–  IU, LONI, NCSA, PSC, TACC 

•  Average of 93% capacity for the last quarter 
•  2009 uptime of 96% 

–  Filesystem availability to users 



Data In and Data Out 

http://www.flickr.com/photos/davesag/4307240/in/set-799526/  



Common	
  Instrument	
  Middleware	
  Architecture	
  
CIMA	
  

X-ray diffractometer output 



CIMA	
  cont’d	
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NOAO/AURA/NSF 
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Ethnographic	
  Video	
  for	
  InstrucTon	
  and	
  Analysis	
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One Stop Resource Shopping 
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Center	
  for	
  the	
  Remote	
  Sensing	
  of	
  Ice	
  Sheets	
  (CReSIS)	
  
	
  Workflow	
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Samba	
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Gas	
  Giant	
  Planet	
  Research	
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TeraGrid	
  Future	
  

•  TeraGrid	
  distributed	
  Lustre	
  WAN	
  filesystem	
  
– 1.8.x	
  
– Distributed	
  OSSs	
  

•  NSF	
  has	
  funded	
  servers	
  to	
  be	
  deployed	
  at	
  five	
  sites	
  
•  IU,	
  NCSA,	
  NICS,	
  PSC,	
  TACC	
  

–  IU’s	
  UID	
  mapping	
  code	
  
– PSC	
  will	
  run	
  MDS	
  

– Will	
  move	
  to	
  2.0	
  code	
  in	
  the	
  future	
  



Non	
  TeraGrid	
  ExploraTon	
  

•  Dresden	
  
– ZIH	
  (Technische	
  Universitaet	
  Dresden)	
  

•  Denmark	
  
– Risø	
  –	
  NaTonal	
  Laboratory	
  for	
  Sustainable	
  Energy	
  

•  Finland	
  
– Metsähovi	
  Radio	
  Observatory	
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Thank you! 

Questions? 
ssimms@indiana.edu 

dc-team-l@indiana.edu 

http://datacapacitor.iu.edu 


