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When the peta-scale parallel storage system 
fills up, the system needs to make a decision 
about which files to keep and which to 
discard. 

This decision is transferred to the users. 

If users do nothing, the system implements a 
least-recently-accessed policy, and deletes 
the oldest files. 

Motivation for archiving 
1)  Need to keep all data that resulted in a decision 
2)  Parallel storage system is not backed up 
3)  Parallel storage system runs out of space 
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We conducted semi-structured interviews 
with 17 scientists (developers, researchers, 
users, consultants) at two national 
laboratories (LANL and LLNL) in July to 
September 2011. 

Participants’ methods  
1)  Analyze and move manually to tape; 
2)  Use a script to move files automatically to 

tape; 
3)  Refresh the timestamp on files with touch 

(postpone the problem and put colleagues’ 
files at risk). 

⑤  Decision-making 
surrounding the purge 
threat. 

②  Scientist imports select results 
for processing and 
visualization. 

①  Scientist runs a 
simulation or job, 
creating tens of 
thousands of files on the 
parallel system. 

③  (Cautionary) Scientist decides 
which data to archive to tape. 
(Reactionary) Scientist does 
nothing until purge threat. 
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1)  The system is difficult to use, resulting in 
deliberate subversion. 

2)  Moving files manually requires awareness of 
important files; fosters understanding that 
archival storage is expensive. 

3)  Keeping files local (not in archive) is preferred 
because archival storage is very slow. 

4)  It is difficult for users to determine the extent of 
the purge threat. 

Publication 
On purge threat, a long list of affected files is 
published.  People don’t read this list. 

Gravity 
The user is not informed about how serious the purge 
threat really is.  Important files are mixed with 
unimportant files in a long list of file names. 

Scope 
It is difficult to determine the scope of the threat.  
People may miss their files among other peoples’ 
files in the published list. 
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④  System triggers a purge when 
almost out of space.  System 
notifies users to read the list of 
files affected and decide whether 
to keep the files.  This is the 
Purge Threat: the threat of 
having files deleted. 

Protect against system crash, mediate unanticipated data loss 

Guarantee no data loss 
as result of purge 


