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Federated Multi-Task Learning
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Blockchain Based Validation Model

Proof of model quality (PoMQ)
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Synchronization Accuracy 
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Figure 3. A 2 buffer size non-preemptive single-server LCFS queue with queue displacement policy.

Proposition 3: If Ctime is i.i.d. exponential in steady-state, the density of Sgap at any time t can

be obtained under a non-preemptive single-server LCFS queue system with buffer size 2 and

queue displacement as
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where ⇢ = oi
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depicts the traffic intensity.

Proof: The proof can be obtained by inverting the Laplace transform of Sgap(t) at any time

t = 0, given as [34], [35]
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V. PROBLEM FORMULATION AND OPTIMIZATION

Asides from the synchronization gap, it is also important to reduce the occurrence of loss

during the FML. This is expected to improve the synchronization accuracy at any time by

Synchronization gap = the time since the last status update

Non-preemptive single-server last-com-
first-serve (LCFS) queue with a buffer 
of size 2 and queue displacement policy

Proposition: If 𝐶!"#$ is i.i.d. exponential in steady-state, the 
density of 𝑆%&' at any time 𝑡 can be obtained as
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Connectivity Cost 
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Tradeoffs
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Optimization Formulation
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DRL Solution
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Simulation Results

FeDAvg: conventional FL

DPFedAvg: FeDAvg+DP

VDPFML: DPFML+PoS
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parameters to ensure reduced cost and an increase in capacity can only increase the energy cost

but cannot improve significantly the overall performance.

VII. CONCLUSION

HDT is a new technology that can transform many aspects of our current environment. To

realize any HDT system, there must be reliable connectivity between any PT-VT pair to ensure

timely synchronization between them. In this paper, we investigate the connectivity problem

in the HDT framework and proposed the DPFML technique to achieve connectivity between

any PT-VT pair. This is necessary since connectivity costs must be reduced to ensure timely

synchronization without compromising privacy. To further reduce cost, we proposed a new

consensus protocol, called the PoMQ, and formulated the connectivity problem as an MDP
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