
Activeness-based Data Retention Recommender for HPC Facilities

Motivation
Ø Data retention plays a vital role in retaining valuable 
files and maintaining sufficient storage space on HPC.

Ø Many data retention solutions have been proposed [2, 8, 
9],  but have failed to be applied in practice due to 
significant complexity in their retention criteria or their 
deployment.

Ø The current in-practice data retention policies [1, 3–5, 7] 
are variations of the classical time-based data retention 
solution [6] and hence may cause unnecessary data access 
interruption or even data loss to users.
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Characteristics
ØUser Friendliness

Ø ActiveDR values active users and their data on the user activeness 
from multiple perspectives rather than merely some file properties 
(e.g. timestamps).

ØAdministrator Friendliness

Ø The HPC administrators can easily deploy and run ActiveDR. 
Ø The administrators can selectively execute retention actions from the 

ActiveDR recommendation result if necessary (e.g. exceptional cases 
for special users and files).

ØResource Friendliness

Ø ActiveDR is the first data retention solution that does not require 
consideration on files and hence mitigated file scanning operations as
well as mitigated metadata server occupation on the file system.

Ø The activeness evaluation process of ActiveDR runs very fast and 
does not require much runtime memory. 

ØEco Friendliness

Ø ActiveDR is the first data retention solution that promotes the active 
and fruitful use of the HPC facility and hence has significantly
positive impact on the HPC ecosystem.
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Ø User activeness evaluation framework based on :

q the active operations of users on the HPC facility

q the outcome delivered by the user operations on the HPC 

facility

Ø User classification process based on the operation activeness 

ranking as well as the outcome activeness ranking.

Ø Retention action recommendation process which generates 

recommendation results about what to be purged and what 

to be retained.

Ø Software available on Github [10]

Ø Essential metrics in user activeness evaluation framework

Ø User activeness rank vector

Ø Calculating operation activeness

and outcome activeness

Ø Overall user activeness rank for an activity type    :

The formula of the user activeness rank is designed based on the monotonic property of exponential function.
• For the activity of type    , being active contributes more activeness to the overall activeness rank
• For the activity of type    , the activeness of more recent activities contributes more to the overall activeness rank

Ø User classification
Ø Both Active

Ø Operation Active

Ø Outcome Active

Ø Both Inactive

Ø Activeness-based file lifetime : :

Ø Rationale: The more active the user is, the more chance his/her files will

survive from being purged.

Ø Cold-start Problem: Set initial activeness of all activities to 1.0

Retention Interval

Ø Roughly the same number of files are purged as compared

to fixed-lifetime purge policy (a.k.a. FLT)

Ø Less files are scanned for determining the retention actions

Overall Data Retention Effect

Ø Two-years of user activities (job executions and tracked

research publications) from OLCF.

Ø Simulation-based evaluation compared with fixed-lifetime

purge policy (a.k.a FLT).

Ø ActiveDR purges more files

from inactive users, as

compared to FLT.

Ø Much fewer active users were

affected by file purge operations

of ActiveDR, as compared to

FLT.

Ø For evaluating 2 years’ user activities, ActiveDR only took about 500MB

Ø Time for loading activities and evaluating the recommendation result takes less
than 2 minutes.


