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•  Random	  Codes	  optimal,	  if	  interference	  is	  “strong”	  or	  “noisy”	  

	  
	  
•  Interference	  Alignment	  (Structured	  Coding)	  
-  Asymptotic	  Alignment	  gives	  K/2	  dof	  in	  K	  user	  

channel	  
-  Lattice	  Coding	  yields	  approximate/exact	  capacity	  
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[Dimakis	  et.	  Al.	  08,	  Wu-‐Dimakis	  09]	  



Repair	  Bandwidth	  
-‐	  how	  small?	  

-‐	  MulA-‐Source	  (Wired)	  Network	  Capacity	  Problem	  
-‐  AsymptoAc	  Alignment	  Based	  Codes	  

•  mimic	  random	  wireless	  Channels	  for	  coding	  pariAes	  
[Cadambe-‐Jafar-‐Maleki	  10,	  Suh-‐Ramchandran	  10]	  

*For k ≤ n/2 solved with finite alignment based codes in
[Wu-Dimakis 09, Shah-Rashmi-Kumar-Ramchandran 08, Suh-Ramchandran 09]

[Dimakis	  et.	  Al.	  08,	  Wu-‐Dimakis	  09]	  
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[Bresler-‐Cartwright-‐Tse	  11]	   [Cadambe-‐Jafar-‐Huang-‐Li	  11]	  

Tensor	  Product	  framework	  generalizes	  finite	  codes	  of	  [Cadambe-‐Huang-‐Li,	  Tamo-‐Wang-‐Bruck,	  
Papailiopoulos-‐Dimakis	  ISIT	  11]	  
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Critical assumption
Commutative property: TiTj = TjTi
(e.g. time-varying/frequency selective setting ! diagonal channels)

All transmitters use the same signal space V

All receivers set aside the same interference space V
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Interference Alignment Scheme of [CJ08]
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Interference Alignment Scheme of [CJ08]
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[Bresler-‐Cartwright-‐Tse	  11]	   [Cadambe-‐Jafar-‐Huang-‐Li	  11]	  

Tensor	  Product	  framework	  generalizes	  finite	  codes	  of	  [Cadambe-‐Huang-‐Li,	  Tamo-‐Wang-‐Bruck,	  
Papailiopoulos-‐Dimakis	  ISIT	  11]	  
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A	  +	  B	   A	  +	  2B	  

*1	  unit	  stored	  in	  every	  node	  
Can	  we	  do	  beber?	  

(Trivial	  Strategy)	  For	  a	  (n,k)	  Repair	  Bandwidth	  is	  k	  units	  



[Wu-‐Dimakis	  09]	  

Trivial	  Repair	  :	  4	  linear	  combinaAons	  
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Interference	  Alignment!	  

[Wu-‐Dimakis	  09]	  
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For	  opAmal	  repair	  of	  (k+2,	  k)	  codes,	  we	  need	  

[Cadambe-‐Jafar-‐Maleki	  10,	  Suh-‐Ramchandran	  10]	  



For	  opAmal	  repair	  of	  (5,3)	  code	  
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Invariance	  

DisAnguishability	  
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MulA-‐Source	  Network	  
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