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! Information-centric network

2 Software-defined networking

3 Linear network coding

4 Network coding based cache management
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5 Content router




(a) With no In-network Cache (b) ICNs without LNC. (¢) ICNs with LNC.
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% Integer linear programming
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Controller

@) controller pre-calculates
routing scheme for each
popular content @) controller finstructs content

routers which data chunks
Control Plane should be cadhed

'@ request content
from multiple
resources
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Controller

o

Control Plane configure routes

Data Plane
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Algorithm 1 The greedy algonthm for optimally solving problem

P4

: For a given node vy € V and multiplier vector A, compute

";-;_" o Eykel.-' Ak.d.ns
: Sort A5 = —C, . in decreasing order. Suppose that the i largest
value 1s }hd_n‘ - L‘:!.H.:
:let B, =0.¥f e F and C=cy;
- if }L;._“] —L‘[',_”l < 0 then
fori=1to |F| do
if v; € 5; then
Bai=my;
=C —my;
end if
end for
: else
fori=1 to |F| do
if v, e 5, then
Bai=m;
=C —my;
end if
end for
j= 1;
while j < |F| and C = 1 and g
if vy & 5y 7 then
Cache ﬁd.,,j = min(C, my ) data chunks of content fni
=C - ﬁ:d'.n_I ;
end if
J=J+1
- end while
26: end if
27: return B} and By, Y[y € F;

; —L.d_“J =0 do
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Algorithm 2 Network coding based cache management [NCCM)
algorithm.

1: t=1and t' =0; z{), = +oc and z[, = —oo;} 1y = 2;
2 let A} , =107V vgeV. feF and €' = +oc;
3: whilet =Tand e >e*andt’' <T' do
4:  Solve problem P::L: Obtain B‘F and EE':'I_VL'k_ weV.VheF;
5:  Solve problem P}; Obtain BY' and B! Vv, eV.Vfy F;
BY = B + B,
Let 2, = min(B* (8. z‘UT,1 )
if z{,, < 7, then
Let m* be the feasible solution of problem P obtained at
the tth iteration in which we let 8' be given parameters
and solve problem P with constraints Eq. (2} Ineq. (7) and
Ineq. (8);
end if
Let 2, = max(B*", 231);
if z{, > zj;' then
t'=0;
else
t'=t"+1;
end if
if t' =3 then
M1 = Mef2;
end if
e il
Update Lagrangian multiplier vector A**! according to

}::Lf]n = I“axlli.d.n + 5 y&?.d,n' D} v“&- Vg € V.

¥ [ € F, where

: (20— 2ip)
E=t41:.t [0dr _ gt d el syp LB |
W= Bl and s = —————
- end while oo hit t bl

. -1 i
. return zL,P and 7*;
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