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Challenges in FedAvg-LoRA

Wai   gg ega e   Wai   gg ega e   D ···

C ie t pipe i e

 erver pipe i e

    
id i

id  

 

 

 

 

 ando   o    ign   o   pda e  o    o   ··· pda e

 

  o e  on  o  uni a on

          

                     

                 

                   

                 

       

      

Mo     p e i e agg ega on

   
    

     

 on  au  ian 

Mo   D  n o pa   e

     

   

Mo    i i ed  pda e  pa e

       Federated E ec ve a d E cie t Low Ra   dapta o 

 ow-Rank   aptation mak s f   rat   fin -tuning practical ☺

    vg intro uc s aggr gation impr cision 

Communication Bottl n ck & 
 imit    ocal R sourc s

𝐖

 ull-Para  in tun  
R sourc s-int nsiv  ✖️

𝐖𝟎

 oR    ow r trainabl  param t rs  ✔️
Comput  & Communication & M mory  ri n ly



Challenges in DP-LoRA
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 act 1  To apply DP-SGD on  oR , both gra i nts ar  
r quir   to a   nois .

 act 2  Both gra i nts a  ing nois  l a s to nois  amplification



Our Goal

Can we design a federated LoRA algorithm that achieves differential privacy 
guarantee, learnability, aggregation fidelity and efficiency simultaneously?



FedASK Framework
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Analysis ---- Aggregation Fidelity

Ra domized  ubspace   etchi g G oba    ig me t Projectio Reco structio  Update

Wait & Aggregate   Wai   gg ega e   D



Analysis ---- Privacy Guarantee

 ta dard DP  GD  pp ied to Grad.    (Note!   is updated through reco structio !)



Analysis ---- Efficiency
• Commu icatio comp ex.

• Computation complex.

𝑂( |𝒦𝑡|𝑑𝑙 ⋅ (𝑟 + 𝑝))

𝑂( 𝑑𝑙 ⋅ 𝑟 + 𝑝
2)

• Memory comp ex.

𝑂( 𝑑𝑙 ⋅ (𝑟 + 𝑝))



Experiments ---- Privacy Settings



Experiments ---- Heterogenous Settings



Experiments ---- Impact of Oversampling
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