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•  PETASCALE DATA STORAGE INSTITUTE 06-11 
•  3 universities, 5 labs, G. Gibson, CMU, PI 

•  SciDAC @ Petascale storage issues 
•  www.pdsi-scidac.org 
•  Community building: ie. PDSW @ SCxy 
•  APIs & standards: ie., Parallel NFS, POSIX 
•  Failure data collection, analysis: ie., cfdr.usenix.org 
•  Performance trace collection & benchmark publication 
•  IT automation applied to HEC systems & problems 
•  Novel mechanisms for core (esp. metadata, wide area) 



August 6, 2008 http://www.pdsi-scidac.org/ 3 

•  PDSI @ FSIO08 so far 
•  Mgmt: Greg and Priya 
•  Metadata: Garth and Ethan 

•  PDSI @ FSIO07 
•  Failure data: cfdr.usenix.org, 

 and SciDAC07 
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Annual PDSI Sponsored Workshops 
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PDSW07 papers are published 
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PDSW07 talks are online 
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PDSW08 call for papers is out 
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PDSI distributes convenient packages 
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PDSI distributes parallel workloads 
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PDSI distributes parallel workloads 



August 6, 2008 http://www.pdsi-scidac.org/ 11 

PDSI distributes parallel workloads 

sourceforge.net/projects/libsysio 
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pNFS: scalable NFS standard & code soon 

Local 
Filesystem

pNFS server

pNFS IFS

Client Apps

Layout 
driver

1. SBC (blocks) 
2. OSD (objects) 
3. NFS (files)

NFSv4 extended 
w/ orthogonal 
layout metadata 
attributes

Layout metadata 
grant & revoke
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PDSI gathers HPC file system statistics 
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www.pdsi-scidac.org/fsstats 



Tome 

Developing reliable, evolvable archives 
  Evolvable, distributed network of 

intelligent, disk-based tomes 
  Smart enough to function independently 
  Provide inter-disk redundancy 
  Building blocks for more complex 

systems 
  Evolve over time: integrate new 

technologies 
  Handle errors at multiple levels 

  Scale response to size of problem 
  Very high reliability! 

  Control costs 
  Commodity low-power hardware 

  Keep disks spun down 
  Standardized interfaces 
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Revisiting checkpoint: Log representation 
•  Fastest checkpoint might be a sequential series of “variable=value” 

•  Instead of seeking to serialized location, just append operation to log 

•  Each thread writes strictly sequential log of operations 

•  “Meaning” of set of logs is applying log to (possibly null) initial database 

•  Prior: Gatech/ORNL ADIOS, ANL summer project 
•  Brainstorming with SciDAC SDM on application to pHDF5/netCDF  

•  Decouple writing logs from applying logs to serialized database 
•  Optimize each separately; pipeline from compute to IO nodes 

•  Defer serializing by just storing changelogs for later application 

•  Some checkpoints never read, so never serialized 

•  If read before serialized, trigger serialization (or something smarter) 

•  Represent logs as attributes of database; that is, hide in FS (directory?) 
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CMU class project: log-structured PVFS files 
•  HPC checkpoints 

•  AMR apps are 
non-sequential 
concurrent 
writers 

–  Lousy BW 
•  Store file as log  

of writes 
– Good BW 

•  Group 8 mpi-io write test (from LANL) 

  S. Dayal, M. Chainani, D.K. Uppugandi, 
W. Tantosiriroj 
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