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We consider a specialized content distribution application. When a mission is created, for example when an alarm 

for a fire is reported, data is pushed to storage nodes at the mission site where it may be retrieved locally by 

responding personnel (e.g., police, firefighters, paramedics, government officials, and the media). It is important that 

when the information is requested or pulled by the personnel, it is available with low latency. We define an ILP to 

pick optimal storage nodes to minimize the latency-based cost and then extend the ILP to explicitly account for 

congestion. We show that the problem is NP-hard and develop distributed protocols that achieve close to the ILP 

bound of minimum cost.
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Performance

We approximate the number of hops by distance. The cost function

becomes:

Heuristics

Push Pull Trade-off

The latency Tr in retrieving data as seen by 

a user may be expressed as:

Virtual Memory Occupancy
We add constraints (in ILP) to the 

one-hop neighborhood of a node: 

And we introduce virtual memory 

occupancy for heuristics. When 

a storage node accepts data, it 

occupies some “virtual” memory

in its neighboring nodes.


