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Challenges of Federated Learning

Non-IID


Unbalanced


Underlying structure among nodes


Massively distributed


Limited communication


Straggler effect

Statistical challenges

System challenges



Why Multi-task Learning?
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Why Multi-task Learning?

Local approach



Multi-task Learning Uses Underlying Structure
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Multi-task approach



Mocha Framework: Multi-task Federated Learning
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Global objective
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Mocha: Primal-Dual Framework



Mocha: Primal-Dual Framework

Communication Round



Mocha: Primal-Dual Framework

Communication Round

Local Computation



Mocha: Primal-Dual Framework

Communication Round

Local Computation



Intensive Local Computation

Mocha Drawbacks



Mocha Drawbacks

Intensive Local Computation

-> naive acceleration



Mocha Drawbacks

Intensive Local Computation

-> careful acceleration



Faster local computation

Why Acceleration?



High Communication

Mocha Drawbacks



High Communication

Mocha Drawbacks

-> adaptive node selection 
     using duality gap



Less communication 


-> Faster iterations


-> more tolerant to stragglers

Why Adaptiveness?



Total Computation Comparison



Federated multi-task learning framework


Extension: 


• Adaptive node selection -> lower communication cost


• Accelerated local computation -> lower computation cost


• Acceleration on top of adaptiveness

Summary & Future Work


