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Abstract

The named data network has been introduced as one of the next generation content-oriented network
architectures in the future of the Internet. Recently, the challenge of content replacement has attracted
the attention of researchers due to its special importance. Although the methods introduced so far have
tried to improve this challenge, non-dynamic weighting and the use of only one criterion to select the
output content have made the need for further improvement in the access delay inevitable. Regarding
this matter, a novel strategy is presented based on the simple additive weighting (SAW) with the
dynamic weighting of Shannon’s entropy for content replacement. In the proposed method, the
important parameters such as the popularity of the content and the time of the last visit are included.
According to the conditions of the content, it is possible to change the weights of the criteria dynamically
using Shannon's entropy method. Content scoring is done using the SAW method and appropriate
content is determined to replace the content. Among the innovations of the proposed method can be
mentioned the consideration of influential criteria in named data networks, such as content popularity
and the time of the last visit to replace the content, as well as the dynamic weight of the criteria, which
reduces the delay and increases the hit rate. The results of the simulation in ndnSIM indicate the
improvement access delay and hit rate compared to similar methods.
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Table (2): Normalized decision matrix
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Table (3): A summary of existing content replacement methods in the field of named data networks
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Figure (2): Flowchart of the proposed method

Table (5): Formation of the decision matrix
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Table (6): Example (1) with different values of the criteria to calculate the weight of the criteria and the score of the contents
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Table (7): Example (2) with different values of the criteria to calculate the weight of the criteria and the points of the contents
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Table (8): Example (3) with different values of the criteria to calculate the weight of the criteria and the points of the contents
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Table (9): Simulation parameters
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Table (10): Simulated scenarios
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Table (11): The ranks of the compared methods with the Friedman test
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Figure (3): Examining the hit rate of temporary memory under different conditions with 10% of temporary memory , a) Scenario 1, b)
Scenario 2, ¢) Scenario 3, d) Scenario 4, e) Scenario 5, f) Scenario 6, g) Scenario 7, h) Scenario 8, i) Scenario 9
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Figure (4): Examining the hit rate of temporary memory under different conditions with 30% of temporary memory , a) Scenario 10, b)
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Table (12): Percentage improvement of the average hit rate of the proposed method compared to the compared methods
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Table (13): Percentage improvement of the average Latency of the proposed method compared to the compared methods
0ul duan Uil (5l g ) 4y o (g3l 9 U (1SSlae Sgute w33 :(VY) Jgur

FIFO LRU LFU IMU
FYIND iAVisd IAVAN O-/v¥ w51 ke
YY/AA YV/AY Y /0A AfA KWW

(Y%



VIVEVEY NV F lies e g Coad o,las foo3ls Jlu /5,1 Coio )0 diadish slo g, 4 i

60 65 70
= 55 7 60 7 &
£ £ £ 60
= 50
g4 g £ s0
3 40 — 45 I — 45 I
35 I 40 ] 40 |
0 O & © 0 O & © 0 O & ©
eSS FFE S FFE S
b‘{\ -b‘{\ -b‘{\
roe."-* rosJ rosJ
Qﬂo Qﬂo ng
60 60 65
'g 55 'g‘ 55 'g 60
= 50 = 50 =
2 £ 45 g >0
g 45 2 2 a5
= 40 I = 40 I L I
35 I 35 I 35 I
O &N N o » O N & D 0 0 & O
FF SN SF S S F IS
b\{\ .b\ b\{\
& & &
Q@Qo Q@QO Q@Qo
\Q y)L.m(j) \f 5J)L~.J(O) \Ylj.\)L.‘-:(o)
55 57 65
55
60
— — 53 —
w 50 [ [
g E3 £
& as & 47 z >0
£ = 45 = 45
L L 43 L
T 40 m 41 m 40
I "3 l "3 I
35 u 35 i 30
0 O & & 0 O & O 0 0 & © &
S F IS SIS S S F IS
N N
Q"’é}> -pc’cb Qo'g’b
Qﬂo QQ:\\ Qﬂo

Cdgo alibls ojluil auo ;o Ve b itz byl s i’ (4l (Juo) s U (5uilen (w9 (V) JSCi
Figure (7): Examining the average Latency under different conditions with 30% temporary memory, a) Scenario 10, b) Scenario 11, c)
Scenario 12, d) Scenario 13, e) Scenario 14, f) Scenario 15, g) Scenario 16, h) Scenario 17, i) Scenario 18
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Figure (8): Examining the average Latency under different conditions with 60% temporary memory size, a) Scenario 19, b) Scenario 20, c)
Scenario 21, d) Scenario 22, e) Scenario 23, f) Scenario 24, g) Scenario 25, h) Scenario 26, i) Scenario 27
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Figure (9): Examining the average results of hit rate in different conditions
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Figure (10): Examining the average results of Latency in different conditions
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