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Abstract

The types of applications that Internet is being used for is completely different
from what it is invented for. Whilst resource sharing was the first goal of
networking, accessing data, such as multimedia files, is the main usage of the
Internet now. The nature of multimedia content requires multicasting which is
hard to provide in current point-to-point paradigm of TCP/IP. In addition,
concepts like mobility, security, efficiency, etc. were not the first concern of
designers of the Internet. That explains the recent movements toward designing a
more efficient Internet which matches the current requirements.

As a data-centric cache-enabled architecture, Named Data Networking (NDN) is a
replacement for the current host-centric IP-based Internet infrastructure.
Leveraging in-network caching, name-based routing, and receiver-driven sessions,
NDN can greatly enhance the way Internet resources are being used. One of the
essential issues in NDN is the procedure of cache management. Our main
contribution in this research is the memory requirement offline analysis to allocate
suitable Content-Store size to NDN routers, with respect to combined impacts of
long-term centrality-based metric and short-term parameters such as users’
behaviors and outgoing traffic. The output of Principal Component Analysis,
exploited to mine out raw data sets, is used to allocate a proper cache size to each
router.

The proposed technique is tested with an open-source NS-3 based simulator,
ndnSIM released by the Internet Research Lab of UCLA on a real-network
topology called Abilene topology. Evaluation results show increase in the hit ratio
of Content-Stores in sources and routers. Moreover, for the proposed cache size
allocation scheme, the number of unsatisfied and pending Interests in routers is
less than the Degree-Centrality cache size allocation scheme.

Keywords: Content Centric Network; Named Data Network; Future Internet;
cache of NDN Routers; Non-Uniform cache size; Betweenness Centrality,
Principal Component Analysis.
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input: graph & = (V, E)

data: quene (), stack S (both mitially empty) and for all v e V:
dist|v|: distance from source
Pred|u|: list of predecessors on shortest paths from source
o|v|: number of shortest paths from source to v £ V
d|v|: dependency of source on v € V

output: betweenness cglv| for all v € V (mitialized to ()

for s € V do

¥ single-source shortest-paths problem
¥ initialization

for w € V do Pred|w| «— empty list
for t € V do dist|t| — oo; o] — 0
dist|s| — 0; o|s| «— 1

| engueue s —

while ) not empty do

dequene v — ); pushv— 5

foreach verter w such that (v, w) € E do

L Pﬂtl’l di.SCEFVEI'}' J§ — w found for the fimt time?
if dist|w| = oc then

L dist|w| — dist|v| + 1

enqueue w — )

¥ Pﬂtl’l CDLIIltiﬂg ff — edge (v, w) on a shortest path?
if dist|w| = dist/v| + 1 then

L olw| — o|lw| + |y

append v — Pred|w

¥ accumulation I} — back-propagation of dependencies
for v £ V do dv| — 0
while 5 not empty do
pop w «— 5
for v € Pred[uw] do d[v] — d[u] + 2 - (1 + du])

if w # s then cg|w| — cplw| + d|w|
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Content request

1.Initialize (Cp=0)
2 foreach (v, fromi to j)
3. if data in cache

4, then send (data)

5. else

6. Get Cgity)

T if Cg{'ﬂ'n_] = (g

8. then Cp = Cg(tn)

g forward request to the next hop towards j

Content data

1.Record CB from corresponding content reguest
2 foreach (v, fromj to i)

3. Get Cgleg)

4. if Eg{!,"n_] == (g

5. then cache (data)

6.forward data packet to the next hop towards i
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? Bernoulli random caching
’ Random choice caching

* Centrality-based caching
> Probabilistic caching
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