
Helen Hockx-Yu, University of Notre Dame

Understanding Storage 
Intermediaries



Background

● Based on a paper co-authored with Don Brower, 
Computational Scientist at the Center of Research 
Computing, University of Notre Dame

● Accepted and presented at iPres 2021
● Build on the learning obtained from enterprise data migration 

projects, necessitated by switching storage intermediary 
products. 

● Full paper

https://curate.nd.edu/show/v118rb72h90


What are storage intermediaries
● Device and/or software that sits between your computer and 

storage media.
● Translate between different protocols and APIs
● Access Control
● Perform useful functions, e.g.

○ Caching 
○ Encryption
○ Compression
○ Deduplication

● Examples: AWS Storage Gateway; Spectra Logic’s 
BlackPearl Converged Storage System 



File transformations =  dependencies 

● Underlying storage organization may not match logical 
organization

● Files might be renamed -
○ e.g. UUID, Hashed value (Content Addressable Storage)

● Files might be broken up, compressed and stored as many 
separate chunks 

● Additional metadata
○ file systems metadata versus in-file metadata 

● "Deleted" files
● “Phantom” files



Objects stored in AWS S3 by Avere



Recommendations for digital preservation
● Be aware of reduced redundancy and diversification
● Trade-off between efficiency in data transfer and storage, 

and file integrity and independence.
● Rethink exit strategy
● Plan for data migration
● Think about access
● Call out the dependencies; give the same level of 

attention as checksums and file formats
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