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Mobile ad-hoc networks
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Existing solutions: joint v.s. separated decisions

Offloading without destination, routing without routes

References

Numerical Results: distributed joint offloading and routing beats all

[BP_SP-BP]: only consider queueing states, offload to remote servers (worst)
[SPBP_SP-BP]: queueing states, distance, and capacity of servers (a lot better)
Ours [Joint_SP-BP]: decide the next step of a job on the fly (best, leading 
everyone by a large margin) we don’t predict the future, we adapt on-the-fly
[Joint_LP]: make joint decisions offline, unable to adapt and scale to heavier loads 
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Client
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One-time on-demand 
computation offloading
- Path finding
- Scientific computing
- Data analysis

Recurrent task (our focus)
- Video surveillance & analytics
- Autonomous robots
- Environmental monitoring
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Job scheduling operation
Whenever there is free 
processor on a server, send it 
a job from the queue requires 
the longest time to clear

Virtual link rate: how 
many jobs can be 
processed by the server 
in a time slot, assuming 
no other types of jobs 

Conflict: virtual links on the 
same server conflicting 
with each other

Virtual link modeling

1. Model computing as 
sending a job to a virtual 
sink over a virtual ink

2. Joint offloading and routing 
→ packet routing

3. Pick the best routing 
algorithm, shortest path-
biased Backpressure (SP-BP)

A simple 3-step solution

What are given?
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Node size indicates 
computing capacity

[Joint_LP] Joint decisions with linear programming

[SPBP_SP-BP] Ideal distributed offloading & routing

▪ Requires a centralized scheduler
▪ Offline computing, joint decisions in batches
▪ Linear relaxation of mixed-integer programming
▪ Model task as liquid flows
▪ Require linear cost function 
▪ Ignore interference in wireless networks

▪ Mobile devices know immediate Queueing States of all servers
▪ Online, asynchronized decision making
▪ State-of-the-art decision mechanism (SP-BP, [Zhao 2024])
▪ Two-step decision: first offloading destination, then the route to it. 

Existing approach: destination of a job cannot be 
changed once it is sent out! (But ours do)
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