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Abstract: On Information Centric Networking (ICN), non-cooperative caching schemes can utilize caches
with low additional traffic. However, it is difficult for them to utilize caches of upstream routers, and they
make duplicated caches. As a result, they degrade performance of utilizing caches on the network. In this
paper, we propose cache shifting scheme using top-down announcement for ICN, called CaSTA. In CaSTA,
routers collect popularity of contents by using standard packets and enable upstream routers to store glob-
ally popular contents. Moreover, upstream routers announce cache information to downstream routers. In
this way, CaSTA utilizes caches of upstream routers and avoid duplicated caches. We compare our proposal,
CaSTA, by comparing it with some non-cooperative caching schemes, and confirm the effectiveness of CaSTA.
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Algorithm 1 Interest Forwarding and AFT update algo-

rithm

Input: I, a newly arrived Interest
Variables: C N, a content name indicated in I
Ecn, an AFT entry of CN
1: Get CN from I
2: if Exist Ecny in AFT then
3 Increment Ecn.AccessCounter
4 if Satisfy I because of CS then
5: Return the content to user
6 Set I.Satisfied-bit < True
7 end if
8: else
9 Create Ecn in AFT
10: Set Ecn.AccessCounter «— 1
11: end if

12: Forward I to an original content server

—> InterestD A
--> DataDifit

Satisfied-bit = rueT

=

() FryiabvbiL (b) FrviabvrHY
1 Interest #53% & Satisfied-bit

Fig. 1 Interest Forwarding and Satisfied-bit.
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Algorithm 2 Data Forwarding and caching algorithm

Input: D, a newly arrived Data
Variables: C'N, a content name indicated in D
Ecn, an AFT entry of CN

1: Get CN from D

2: if Exist free space in CS then

3 Set D.Cached-bit «— True

4: Store the content in CS

5: else
6 if { D.Cached-bit = False and
Ecn.AccessCounter >
min(Other AFT entries for contents stored in CS)} then

7 Set D.Cached-bit — True
8: Store the content in CS
9: end if

10: end if

11: Forward D to users

NAME Counter Flag

Contl 30 T
Cont2 15 F
Cont3 20 F
\Cgched-bit = False NAME Counter Flag
Q Contl 10 F
""""""""""""" Cont2 13 F>T
Cont3 12 T>F

1
‘y_‘ached-bit =True
NAME Counter Flag

...................... e o 3
.Cached bit = True| Cont2 13 TSF
= Cont3 12 F

HXNAME : 3TV 4, Counter: 7t ANIA, Flag:Cached 754

2 Data fri% & Cached-bit
Fig. 2 Data Forwarding and Cached-bit.
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Table 1 Basic simulation parameters.
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M Src
V User
@ Router

3 5B AN RTY
Fig. 3 Five level binary tree topology.
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Table 2 Simulation parameters of each topology.
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Fig. 4 Average data acquisition time on binary tree topology.
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Fig. 5 Average varieties of cached contents on binary tree

topology.
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Fig. 6 Average cache hit ratio on binary tree topology.

£ 3 KOELTEDFvy vy oy bE

Table 3 Average cache hit ratio on each level.

WS 1 2 3 4 5

CaSTA 0.133  0.0554 0.0398 0.0309 0.0240
Perfect-LFU | 0.0215 0.0248 0.0324 0.0510  0.138

LFU 0.0188 0.0171  0.0283 0.0398  0.0920
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Fig. 7 Average traffic load at server on binary tree topology.
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BLWThbEmwF vy Y aiFHEENE F AL VIt TE 5
CEPMERENS. UL, RIRICBW TR AGRD
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£ 4 KM REIICBU DR

Table 4 Quantitative evaluation on binary tree topology.

Fk CaSTA Perfect-LFU
EFN K JE T K JE T
SRS R 33.2ms 33.4ms 3l.4ms 33.7ms
Frviabky bR 0.289 0.231 0.266 0.185
= NE 0.717 0.741
NFT 4y E 10.8 Mbps 8.73 Mbps

] 5 ASI1239 IZBIJ AR
Table 5 Quantitative evaluation on AS1239 topology.

Fik CaSTA Perfect-LFU
ETWV KIg BT PNE B HT
P ILATE 202ms 154ms 187ms 146 ms
Frviaby b | 0181 0.126  0.143  0.101
= NEA 0.828 0.864
NTT4 v rE 4.02 Mbps 3.39 Mbps
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4.7 AREDRY ANDHEIS

KEFITIE, Zipf DAL D NKEDR Y 22L& 7
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a = 0.0 D—K AT DB BT B CaSTA & Perfect-LFU
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Zipf AR & B NG DR ) 25K & W 41213 Perfect-

£6 OARMROIIZBITS a=0.0 DR

Table 6 Quantitative evaluation on binary tree topology (a =

0.0).
Fik CaSTA Perfect-LFU
P IUATE 38.8ms 38.9ms
Fyviaby bE 0.0497 0.0429
= NEA 0.950 0.957
NTT4 v rE 10.9 Mbps 10.6 Mbps
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KT “HOKRMROIIZBIFS a=1.0 OfEE

Table 7 Quantitative evaluation on binary tree topology (a =

1.0).
F CaSTA Perfect-LFU
ET K JRpT K &
SEYIAS R 27.8ms 27.2ms 22.hms 26.1ms
Fyrviaby bR 0.533 0.468 0.532 0.399
=N 0.474 0.480
STty s 10.4 Mbps 5.94 Mbps
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