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Abstract 
Caching methods for improving the performance of big-data jobs when accessing data lakes 
assume unlimited bandwidth across the datacenter to cache nodes. However, many enterprise 
and academic datacenters exhibit significant network imbalances due to varying load, 
oversubscribed networks, and uncoordinated networking upgrades.  This work describes D3N, a 
multi-layer caching architecture that caches data on the access side of potential network 
bottlenecks in hierarchical datacenter networks. Co-locating per- layer caches allows individual 
cache sizes to be dynamically tuned based on observed conditions. To understand the benefits 
of multi-layer caching, the paper describes and evaluates an implementation of a two-layer 
version of D3N within a commonly used Datalake, Ceph. It also describes and evaluates an 
algorithm for dynamically tuning a co-located two-layer cache. 
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