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Problem Formulation

B N files Xl,XQ,Xg,...,XN, ‘Xz‘ = F

B K users, each with enough local storage to fetch M files

B without knowledge of the users’ request

B coded / uncoded data to be cached

® centrally decided / random placement

B Each user requests for one file in the library

d=(di,ds,...,dg) €{1,2,... N}



Problem Formulation

B Delivery
Y :g(Xl,...,XN;d;Zl,...,ZK)

such that: (Y, Zx) ~ Xy, k=1,2,...,. K

B Questions:

B Optimal placement?

B Minimum delivery rate R= 1"



Uncoded vs. Coded Delivery
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Centralized vs. Decentralized Placement

B Centralized: Placement is designed to maximize the utility
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[Maddah-Ali & Niesen, Trans. Inform.”14]

B Decentralized: No pre-setting is required, random fetching
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[Maddah-Ali & Niesen, Trans. Networking’'15]




Centralized vs. Decentralized Caching
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K = 20 users, N = 100 files
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Uncoded vs. Coded Placement

B Uncoded: cache contents being union of pure packets from files

B Several bounds with constant multiplicative gaps
[Maddah-Ali et al, 15-16], [Ghasemi et al, 16], [Wang et al, 16],
[Sengupta at al, 16], Ajaykrishnan et al, 15], [Tian, 15]

® Proposed schemes are optimum when g < N
[Yu et al, 16], [Kai et al, 16]

B Delivery rate can be improved when K > N
[Yu et al, 16], [Wan et al, 16]

B Coded placement: data can be coded before placement

® Focus on joint coding (mixture) of files

B Delivery rate can be improved! [Maddah-Ali et al, 15], [Tian & Chen.’16],...



Erasure Coding for Random Placement
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Erasure Coding for Caching
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B probability of caching each packet g = M}j — %
NF N
u—1 K—u+1 I
B number of packets can be jointly encoded Bu — (q (1 — g ) o
for u users
F=1F
B number of desired packets already cached N — ;



Erasure Coding for Caching

B Total number of desired packets cached or
received at user

pre — fetching  delivery

B Total number of packets to be sent

K
R(riAi, .., k) = %Z (f)Auﬁu

u=1



Optimization Problem
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Optimization Problem
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Skewed Histogram vs. Cut-oft
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It works!
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Cache-Rate Trade-off
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A few Remarks

B Erasure pre-coding can improve the delivery rate of
decentralized caching

B It is low-complexity compared to file combination

B Asymptotically meets the centralized caching for small cache

size

Questions!



