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Abstract: NDN realizes short content delivery by caching once transferred contents. It has been reported
that short content delivery can be made by advance content delivery before the actual content requests even
if the enough amount of content are not cached in network. The effects of advance content delivery, however,
are limitedly given if and only if the users send request the advance delivered contents. This paper proposes
new caching strategy, EDC which improves diversity of cached contents while avoiding cache overlapping
among content routing in a distributed coordination manner. In adittion, this paper clarifies that EDC
effectively improves the number of contents delivered from nodes within prescribed area.
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Fig. 1 Overview of NDN procedure.

Server Ji[A® Fjit CRIZHmk SN b, —J7, RICHE L
UserB @ Interest (& PIT IZH]# G face K3 & BT 5 D
AT EifE CRICIEHEE Sz,
Data $23%(C £ 3 0> 7 > VE% (0 1(2))
a2 T 2 B RFET 5 Server 12 Interest 23FET A &,
Server (& “/host0/0” IZXFJ5d % 27 V% Data & LT
FIFETC face |TIRET 5. Rk S N7z Data 5215 L 72 CR
I3 Z0HEE % CS (Content Store) IZF v v o hbed
B2, ML <CEHHOPIT ICFIHR S 117 face 12 Data % iR %
T5., 0L EEAERIISRINZPIT OS2 MY
ZHIBRT 5.
CROX vy ahrbharrUikE (M 1(3)
Interest #5218 L72EE O CRIZHZ D CS 123 nd 5
F v v aEAET UL, Server LB T V72U %K
%T A, Z072% NDN Tld, CR 25— %55 DFRER
EREBNT T YR Fy v v a LTwiidg ORI
x L CHEEB T —FICary 7y i TE 5.

2.2 37 2YDETEIE
NDN @RERENa >y 7 yDF v v v 2 CRICHE
LT, 2y Y RERMIIERHTCE RV, £2
T, TAILHL 5] 12BWT, *y b= BE T
I—HIZCRPHI VT v R TRETE 5 A5
VTV OFATRE R RE L. RTETIE, 2905
T EARESTHY, o, frEEfNIc—FIca s
FUYERRMTELMED CRIZI YT VY EHATLTHE
ET%.

12L&, 2 —FILFEEED Interest/Data {12
TCRY +\&:/7//##¥//léﬂfw&wi%
Ty, BffO NDN ICHRTE W E L parysry zid
LA ICHUF T & 5.

3. CREMAICLZ LT Yx vy aFEE
Sk [5] TIRFESN-FiEr i, BIiTREL-a
VT Y OFSERIE U CIZ AR CEE T REIC 2 B

FABRET a7 v Y BeHEeElR, prefmmica—
IZBMECTE 2 ar 7y OFlE S BRI 2 2%, 5k

406



BAIEF =R NEE Vol.62 No.2 405-411 (Feb. 2021)

TEE RO, TATERERD v b7 — 7 B2 8
L. T2, FERIC, AKEORKVa Y7 >y TR
Byazeiiny, BirkEa 7y atko¥ye v k
RERRLZRT 5.

Z2T, DFTCR, BITREOFELIELT SIS, e
RIS —FICRETRE R I > T v Y OFEZ NS &
57289, FATEAS 7 — F LD T CR 2SHWIZ AL
MICR 5 2 & T, i3 % CR#E (CCG : Cooperative
Cache Group) WCTEEI DL LEEOEF Y v ¥ a
EWTLTHELTEDC 2% 7 5.

3.1 EDCICL3EENEWNIL T Y X vy o

SCHK [5] TIRET 5Tk, FrERBNIc I —FIica r
FTUVERBETEL ) - NI T Y ERRITEET .
Z0772H, W/ —FXDBTHROCROF v v ¥ 2 &[5
WHTIE, &l oarsry EElnNIcLT—9
WCEET&E 52 &% 5. LaL, NDN Tli, fnkash
ATV ERBEE RS TRTO CRICERT S LCE
(Leave Copy Everywhere) [6] 25—#¢ I S 5.

FrERMNIC I —FICa 7y 2RET 51218, &7
BifE / — Fid Server £ ) d 2= TEDOL DINEEEND
A, F/— FX) FmiELRRON7-BO CR &4 b,
FD7z, LCE T3 DF v v v adEHTLI LT,
SRR EOEN y v Va2 LR DL, £ T,
DTFTIRRONZEHD CR THo THEMMEDE v
TV X vy v akERTLFETIRNRS,

3.1.1 EDC %z %% L 7= NDN O Interest/Data

EDC o#fEx X 2 # IV T4 4. EDC % %27
% NDN Cid, PIT =~ bV IZH7212 Cache 7 7 7 %38
3 %. Cache 77 Z'd bool ITH ), TN True DIGE
D, CRIFER SN TEFLBaryT Y EHGDONY
T7IZF vy ot h.

X 2 127" 5 X912, EDC CTiEfd % CCG # CR1, 2T
RS 5. 22T, BEDI YT 71259 5 Interest 75
CCG L CHink 8 NBICE Interest | 2XHnd % PIT T >~
F1) @ Cache 77 7S True (27 A5 D% 7272120 CR IZ
RET UL, CCC ETOEBEF ¥ v 23l cEs. &
NaFEHT 5720, Interest 12D H 7212 bool BLD reserve

PIT PIT
content name Cache content name face Cache ‘

/host0/0 True /host0/0 0 |False

cs } CS —
not used

N
N

CCG

2 EDC O Interest/Data fillf
Fig. 2 Interest/Data exchange by EDC.
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Fig. 7 Simulation topology.
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Fig. 8 Cache hit rate under border node.
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Fig. 9 Relationship between cache size and cache hit rate un-

der border node.

2 KRR OFHMIE 2 v 7 2 Y BEDT 1,000 THDHDT, fERITRT
Fyv oA X 1,000 O, T’\T@:!/T//ﬁ‘CS ik
MCTEDLHIRZ LOBELE LW LIEE SNV,

410



BAIEF =R NEE Vol.62 No.2 405-411 (Feb. 2021)

1.0
0.8
2
206
=
[0}
504
8 fffff LRU (w/ EDC)
0.2 —— LRU (wio EDC) ||
- | SLRU (w/ EDC)
0 —— SLRU (w/o EDC)
10 20 30 100 200 300 1,000
Cache size
10 Fyv > ad A XLty NI—r&koFyy ok y bR
DR

Fig. 10 Relationship between cache size and cache hit rate en-

tire network.

T&57:0, CRETOEEY v v v a2y 505
Wl b2 THAS.

5 FHbHi)(C

AL T, BB —FDPE—NEOT T Y 25
THLE) LAy NT—=27 OFIHIBEIZBWT, +v b7 —
IExFX YV ARFEHLN T 74 v 7 AEmMEER LD, O

¥ 7 v BUEREH % £ € & 5 NDN DALz 2w Tk
a7z, BFIC, ERONDN Tldty M7 —272+45%a

YTUYNF Xy 2 E N TRV THEERE O
WHEREIR A EHTE 5307 Y OFATERETE L HlA
GhELI LT, FIEDHIND ) — Frbars ok
I-FIEETE LIy Ty BEEINSEL2012, %
R/ — FUToarysryF vy v a0EH 175 <
FTHTNITY) AL ELTEDC #IRE L7,

Y3ialb—va VEHliOHR, FrviaarT o
SRALICE D, fEROTH L) L EDC id Border / — FLL
TOCRDOEZET LAV TV YVBOEGEMINTEL D
LRGP,

BEE AWPIEIE JSPS BHFE JP17K00132 OB & 521 F
725 DTY.

SE

[1] Kim, J., Jang, M., Park, J., Choi, S. and Lee, B.: En-
hanced forwarding engine for content-centric networking
(CCN), Proc. IEEE International Conference on Con-
sumer Electronics (ICCE 2018), pp.92-93 (2013).

[2]  Ahlgren, B., Dannewitz, C., Imbrenda, C., Kutscher,
D. and Ohlman, B.: A survey of information-centric
networking, IEEE Communications Magazine, Vol.50,
pp-26-36 (2012).

[3] Somiya, M. and Kumar, K. A survey on named
data networking, Proc. 2015 2nd International Con-
ference on FElectronics and Communication Systems
(ICECS2015), pp.1515-1519 (2015).

[4]  Chen, Q., Xie, R., Yu, F., Liu, J., Huang, T. and Liu,

© 2021 Information Processing Society of Japan

Y.: Transport Control Strategies in Named Data Net-
working: A Survey, IEEE Communications Surveys &
Tutorials, Vol.18, pp.2052-2083 (2016).

[5] Nakata, Y. and Shigeyasu, T.: A new contents migration
method for reducing network traffic and improving cache
hit rate on NDN, Proc. 13th International Conference
on Broad-Band Wireless Computing, Communication
and Applications (BWCCA 2018), pp.204-212 (2018).

[6] Jacobson, V., Smetters, D., Thornton, J., Plass, M.,
Briggs, N. and Braynard, R.: Networking named con-
tent, Proc. ACM CoNEXT 2009, pp.1-12 (2009).

[7]  Karedla, R., Love, J. and Wherry, B.: Caching strategies
to improve disk system performance, Computer, Vol.27,
pp-38-46 (1994).

[8] Kim, D., Bi, J., Vasilakos, A. and Yeom, I.: Security
of Cached Content in NDN, IEEE Trans. Information
Forensics and Security, Vol.12, pp.2933-2944 (2017).

[9] Dorogovtsev, S., Mendes, J. and Samukhin, A.: Struc-
ture of growing networks with preferential linking, Phys-
ical Review Letters, Vol.85, pp.4633-4636 (2000).

[10] Breslau, L., Cao, P., Fan, L., Phillips, G. and Shenker,
S.: Web caching and Zipf-like distributions: Evidence
and implications, Proc. IEEE INFOCOM 99, pp.126—
134 (1999).

[11] Afanasyev, A., Moiseenko, I. and Zhang, L.: ndnSIM:
NDN simulator for NS-3, Technical Report, NDN-0005
(2012).

FH B 1)

ARITCAE 3 F AL B KA e
R E TR R, B, RKFK
FREAR ARG R~ A P 2~ b
HIGAESEH, a2 v 7 Y RIEA v b
7 — 7 12T BRI .

il

(g2

v

ER Tt

KR A 2K 2 B T 2 R - 1 1
MARET. L (05, Bife, R7
INSYNES S e E LN
KFEEFBR AT XAV VERE. £
2, BERLEAE 7T N 2 )V T ARfFgE
P, IR R SCRETE AT

IEEE, B HHulFER%ER. A2Y =7 &A.

(IE&R)

411



