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M. Asteris & A. G. Dimakis  

 How to prove? 

Fountain Codes =

No Yes

Yes

No

Introduction 

What else would we like? 
•  Easy Repair. A lot of metrics. 

Our Focus        : Good Locality 
•  Max Reliability  : MDS 
•  Easy Access     : Systematic Form 

•  Distributed encoding. 
•  Dynamic adjusting of    . 

Appealing to Distributed Storage! 
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• But               not possible. Why? 

d(k) = c ln (k) (c ∝ 1/�)

⇒
(1 + �) k random columns

of G are lin. indep.
w.p. k/q close to 1.

Decoding w.h.p.
⇒

d(k) = Ω (ln (k)) ”

(c ∝ 1/�)

Theorem 2 Theorem 1 

d(k)
random coeffs

column

∀ encoded symbol:

• d(k) input symbols, i.i.d.,∼ U [k]
• d(k) coeffs, i.i.d.,∼ U [q] k

n
−

k

…
 

j

d(k) …
 

…
 

�

i

…
 

…
 

k …
 

…
 

·fij

a)  Can we decode? 
b)  How small can        be? d(k)

Q 

Randomly select               columns. 
We should be able to decode w.h.p. 
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• Drop            . Instead:            
symbols should suffice w.h.p. 

Good 
Locality 

Sparse 
Parities 

Systematic 
Form 

MDS 

If parities depend on “few” input 
symbols, a systematic code, can 
have good locality. 
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P r(decoding) vs k (R = 0 .5 , c = 5)

Pr(”No”|∃M)
≥ 1− k

q ,

(Schwartz-Zippel).

Pr(”Yes”)
= 1− o(1)
for at least one
k × k submatrix.
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∀ k × k submatrix GK,
of our k × (1 + �)k GS :

w.h.p.

rank(GK) = k

rank(GK) < k

∃M?

Bad Coeffs?

OR

rank(GS) = krank(GS) < k

rank(GK) = k

∃GK :
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A Simple Randomized Construction 

Coupon Collector


