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Abstract: Smart identifier network (SINET) is an innovative network architecture. Through dynamic collaboration of
service resource, function groups and physical components, the network scalability, resource utilization and service qual-
ity were effectively improved by SINET, and an effective solution for the development of industrial Internet of things(IoT)
could be provided. To promote content delivery in resource-constrained IoT, caching function was introduced in network
components by SINET, and the bandwidth waste caused by traffic redundancy in resource-constrained node could be re-
duced. Therefore, how to efficiently cache content became an important research topic. Based on SINET architecture, a
crowd-based collaboration cache (C2Cache) mechanism was proposed in this scheme. According to the actual network
topology, the caching function group was dynamically created and optimized by C2Cache, and a function group as crowd
minimum unit to execute the maximum benefit cache (MBC) algorithm was defined to maximize the caching space effi-
ciency. With the self-developed emulation system, named EmuStack, the performance of C2Cache was evaluated. The
experimental results show that, comparing with LCE, Random, Prob Cache, LCD and Greedy caching mechanisms, the
cache hit rate can be improved effectively, then the average access time can be reduced significantly by C2Cache. In the
simulated network scenario, the performance increases 15% to 30%.

Key words: smart identifier network, in-network cache, crowd-based collaboration, maximum benefit cache

s HEA: 2018-07-26; 2= HEF: 2018-10-30

E&WE: HEARRIESESIIH (No.61602030, No.91638204); [F 5 & siiff & v RIZE B H (No.2016YFE0122900);
Hh e RS ACRHITE 55 B B B I H - (No.2016RC036)

Foundation Items: The National Natural Science Foundation of China (No.61602030, N0.91638204), The National Key Research
and Development Program of China (No.2016YFE(0122900), The Fundamental Research Funds for the Central Universities
(No.2016RC036)



“6- WoE M

2%

¥R

1 3515

Bt FLIDE I (R DR e e, SRR 22 LA AT A
WL TCSE U, LAIAT S B A 4,
S TV J B Al T T B f e, AR
K, B E I N T HARTS, WEnE . 7Rk
WEAR S MERUVIRSEAE, WREC R« LA oL
B flim” AN USROS K7,
A EL I BT AR F) P 2 0 % s ek, A%
GRRET 1P 1) 0 4% 2840 B AT — F 0 0 ¥ I 48 1,
DS oy NANAREE i W i QIR It G &
AR, RERERT . WTd EPEZE. P U il I 4 2
REYRRL N oo =R PR T AL SO (2730 w7 151 5
G5 [ 2y 203 %60 9 AL LI AR R B e TP . 3L
G, —BfRENEI ARG ALk I, A
X% (SDND 7 g SRy BimZs (LISP) P,
SR ML (AeN) P SDNL LISP. ICN A
R 75 T e gt T ARG M g itrisevt s allk T IR ELERM
oy B, AHJE =Y M RGRHKIHAAE. A
TR =L AT e MR E I T I )
G ey il N3 1 I S AV P e S & S
TRESLI S H TR Z AR M 4% (SINET, smart
identifier network) """ UA R, BEMEA ER=
FPE M BRI, AR P2 g T B .
KH “UME BT AR, RS (A
B IR HHINGEAE, KIEERRAG T M4
Wi BRI ARE S MRS RN E,  H TRk s ik 15 &
25 T R R A5 3 i T,

W28 A7 () I N R T Mg bERe, dE—20
WAL T A7 RGN RE, S REAFHUEITGFE T iz 0F
FEUP), SCHR[1STHE B R AR 33 A3 2 0 44 1)
T NBAFHA, RS T A4 S5 A — 44k
KR 5N e RS 20 “FUEE” B, SC
BR[16]H H—Fh o) 23 B8 2R 06 M IR R e e A7 SRR
WU, 8080 T 4B P M 4 5k, A% T H
PO RE . SCHRR[17182 T Pt LA P o
DM SERERS 3 N B I UM E L S AL ML, Hon) SCpk
FERI ZE AT T M tdb, A& i 4E Ledse Koy
GATHLEID T 35%. SCHR[181E X P A% 3 57 i
WLEFEH T — M B, MR RATTRE TS, (B
JESCAHARHE R TR AR R, A R ik
o SCHR[191AX T T = )2 Jo 2k 5744 W9 285 1) P 25 2%
A7 530 ) B, S A S T R REA T T

AL, T TR SRR, RS T A
WA SRR 5 U L S 927 B8 10 S AP Ak (1) 5%
Wi JXLEEZEAEHLEIE e R Edem T 5Ar RGN
LM, Wb T8AFTUA, e T A7 a2
W TS TE . AR, EIRGAFHLEIE R R =
B WA, RGN B A SRS, Wk b
BEH RN TR AT AR AR,
I, ASBEARLIE M3 AN [7] ) 28 A8

ASCERRT SINET ZEMIRRe AL, $2H T FPdE T
EREYMEMIZZAFALE] (C2Cache, crowd-based collab-
oration cache)., C2Cache 7870 #JH T SINET F#H:: 1)
SINET SKH “ D5 B o by et AR, Sl 1“9
WSALEE, RN EME -t , AP
PR 2 s 2) SINET [R) SR A “ P il 5 dl 0 25
BT AR, SCBL T Pl EdE . A
(938, AEZAT ARG AT S e 1) R S AT AR
SINET H&ERGAPREIRES), BEMSAIZS . LN/
HP L GEAFIROL S B A S . Al DR P
(RM, resource management), SINET W45 l22 47 240
(AP R o B2 T SINET 22474444, C2Cache M4k
bR RIZEIREE, HEh A EGAF DIRERE, IFLUGRE N
NRTCIBAT RN G AT S, R SEING AT RGN
Hig KA. I B R SR IR B R 4t
EmuStack""ZEATPERE M HT S VP, Sesb 4 R,
C2Cache WA R QA7 h 3 CIRAIE 5Tt
15%~30% ) K& SEJ/> I 5 1] I

2 MXIE

R4 s P ] KRR B R T AR
FRAE W 28 AT A7 RGBT ME, B EA-HLT 73l
PIZE: 1) AEUMESAANLT, Wk RIS AEAE T AT
Hi#%f) LCE (leave copy everywhere). BHEHNLIEFE—
AN AT 22471 Random. W RIAZEAFAE R —
B 2% % LCD (leave copy down) . @A
2N — Bk 251 MCD (move copy down). BaHL
REZR G247 A 25 Prob (p) (probability); 2) WMEZELTE
BUHL,  dn BL%E & M 22 47 N %% ProbCache
(probabilistic cache) 1, A= £7 1 i) (1) A 2 A7
ML AgeCache (age-based cache) *1. 4 I B4 (1
2247 ML GreedyCaching®,

TEAEVMEZAEHLEIJT [, LCE Random. LCD.
MCD 4 Prob (p) JEZe it fRAEHMEZAFHLE]. LCE
DA WS AT R T AT WY, N BAE SR AR I 55 4%



55 2 39 RIS BRI A L TR DM A7 HL T <7

BIIE SRR o () BEAN G R AT A A7 . DAL,
LCE WZAAAE KB RATILAR « NI ZAFIUAR,
Random FHEMLZERE A 24 R ERAT AT — P 2 A1 A1 2%
1¢, LCD W REC AN BN T 2 A RS 42
RN 2, Hoph 2 414 kAT % - AHLE T LCE,
LCD i “frey”, HANALE 2 KIERA fed 1l
BN 2 A {HJE, LCD M X s X
HYD THAFTUR, i T BT mAHE, 5
LCD 281Bh, MCD th FURE 38 Sk N 2 A7 AR Wi B 1
WA J=Mggdifih . 5 LCD ANF, MCD i
Ba it X 28 LA SR A7 RTS8, AT 295 v LR AF
—AERIA (NERIGRS & LN BEREAS
BeMBRD, kb T RAFITCR . T34, Prob (p)
K BENUME 2 16 7 XA N 25 i Ae Bk $E k 4%
HNFLRAT o HEAN T I AR 1) X 28 AL A PT e e
NGATT R, WP IR A po

TEVMEGAFALTI T, SCER[2314¢ Aoz
WYL ZZA7TUAR . SR mVE B A7 BRI R S A DL
ProbCache. SZHFRIRLI N, WA TA: RAES
A PR, M2 r23 AN 5, TH P 2R 10T P9 25 4k
NN B4 5% A7 1) o Jim A5 48t 1) IsF 1) T) gl P Ay P 2%
MISERTIN ). (28K, PSR B I RS, B ] R
B PR, MR Gt R, WARLER
NIRRT, A7 N BT i ER, 77 A Ar
S A ZHEIR 9% . ProbCache ZRA7 ML LEZEAF R
GiLL—E MR p BAFERNEE, DL 1-p MR AL
TP RN . I b ZAF N7V, %%
LRGP AT N2 Y IS 1), 8 5 B ) ok 21 ¥
W, Mg ar % . ProbCache % T A
TERATA] . ARG AT BN AT TBCE PSR IR 52,
HA @y, WA, 1) i el
EFNE, BOZFIUR, fem T B NARSE
PAINTR], MNIMSE S T2 AP e s N A Kt 27
AR EBUT H P I GAF 1T 0, 158 T WALty o
2) %5#%: ProbCache ZZAFHLHI FUEEFAS . (EALHIBE
BRI N, AReshas T AN F N A 115K
ARUZRNT P AT B INFTR] R 520 o B P9 20 SRR U
U, N ASBE BRI RO KA R UER, SEURE
et S TR TR 2

Ming 7E3CHER[241H 5 Y T — Bk - A A A A7
i 18] ) B R UM E 22 A7 ML AgeCache. AgeCache #R
P CNBEBIIRATEE " “ A7 1 5 S G iRk 25 2% 1) s
B MR N EGAE RA R AN A] age. AgeCache

SEAFHLEME e A o 4 b 5 age TBL
MR UG RS A8 Rk B 28 AL AF I, %7 B
YILHAE R init age. HERIR N ATE NS AL IR 2247
RGP init_age JidH. ZAFNER KRBT —
o[ G S TR < A EN 7 s M 4 ol 7 /N W
age=age+age*weight, .1, BUEKH T weight 5H
FURATBEROEL . AT, BEAE A AE W 28 20 A2 [8]
R BRI N ARG S ORI, NI AR A7 N
(ARG S PSR . X 5¢ R 55 ProbCache 2k
KEARL W H A 5 B R I 55 4 1R 2R 125 5% 0
24747 M, ProbCache ¥ 1M S S AF ML, 1M
AgeCache 1§ FH PH 2552 M S A7 I 0] o 3l X P v,
AgeCache A RAHKEIRAT N 25 G2 A7 1010 2% W 45 414+
oh,  [EINRT g 2 R R 2 A7 R G A7 A, (]
&, EGALAS A, AgeCache 3K : #7 CLZZ A7
WA TR AT S50, WIAKEFTI N R Ao X
FORLEIT N A A1) age (KHHSTA N ™k . 1E N
B MEZZAF AL AgeCache, X N 28Ut AT P HEAT 1
BTSRRI R R o ANVRERR PRI A T R 7™ T 5 il A A7
I P vH SR IR, B2, R RS AR SE R
S TERER I .

SCHR[2514%2 Rl AT R BRAIG U7 Il IS 48 1R 22 7L
il GreedyCaching, HAZ.O AR : M5 AR
BRSO N BARAT B PHEY ), A7 RGE A AT
ATEEARX R R N . B 1 4 GreedyCaching 71544
Ui, L1 A0, RS WA RS 4 ST A7
Hi#% R1. R2; /' UL, U2, U3. e 3 AN
FINERNE A4 5 B, ERK#EZESHN v=0.6 5
ve=0.4. BIBEPTRAT W ES A4 L BEIRI IN R A2 — D
7% A 5 B, WHRHE GreedyCaching ZZ A7 AL EIAH
GeAr MR ALE R AR HAT N A=1.2. B=0.8,
BRI, R1ABZEAF A: ZeArME 10 R2 AL N iR
TR A=0.6. B=1.2, [k, R2 WbZAr N4 Bo A
WL, GreedyCaching il i #2157 N 205 SRIRAT
IR AT I N B A7 AL S B VT 1 3K IR G A7 I Ph
o, AR M AL RGE SR, b T RAEITUAR,
P T AR . GreedyCaching Jil B 1) S BEAE
T AT IR AT BE ) IE A AN . SR,
GreedyCaching [JUAT LA, TH 5LV 6 1 P U A
., IEZNEIRSS . ZHP SRR, X
T AP RB R G . [FI, 58 SR & sk
PR R T S AFALE S B e O R, S
GreedyCaching #8285 K



“8- WoE M

2%

¥R

&l 1 GreedyCaching 7=fjliFA

3 SINET ZEfFR R

C2Cache #S7AE SINET ZZA7AK R LMK FER
b, SINET Z4efliilgi & 7 “whSEdEs s 5
CHPEME S ST B B EELE T,
AL 15 W 2 A AP R 5 JmAeE, SINET i
7E RM BB N AERGINA, KRG B TLm)
Bttty X, SEEH S B S B. BMRS A
R AW E— S AR, S bR RS E L
s I AR YT SRR AT AEAT T W 48 LA 2R A
RGN, NITTE L5 BRI 2
Uyl I SE L M5 FH P U ) AR o

K2 7R T SINET SAPpLeAToirE, FEas
PR WA IER SRR WA ST

1) WAEMNERSH K. E58, HPRIEN R
KA BB M L2104 N2 CanlEl 2 2P BROBT
), N2 &l S AF ARG R G RN ZE, 5
B, WEBHRN (il 2 SBOFIR); L
1Ehit, WP SR R4 RM (& 2 L BOFTR).
RM W N 25K G, AN ARSI B EE, Hlk
HAb M AP R RRALN . AR, WK

P Bl R R A A N3 4 B Rl N2 (Al 2
HIROFTR). ML N2 ZAFI AR R, JF
MR A SR A EIE R M 25 4 N3 (U 2 BIRE
FizRD)s A ARANE], WILE R g8 410 N2 B #0510 )5
WA a (K 2 ZEROPTR).

2) WA S SINET thap> H VR 4k
PGB R A RM, H T BT, £
T WL LA EA7 it e AT A o AE A LT SR AE BT 1)
MZEAAET (AN 2 BEROFTR), &M AT
i) RM RIEHI N AR SSE TR R (i 2 2 IRE
BTz ) o RM AEL S P B E K, B Jeb AT 24
BSR4 RN E AN 2 A BT IR, )
TR R A A N B A, AR A
HARRMGEATETHE D, AT RS EZINE
MG S A ARZAVE IR K, UAH Y. () 26 20 1
XHMEN R BT R R, ANATOR AT AR
Ko W RM BB AL PEE R . WERAZ IR S5 AT 4
B WAL — 4] “ A—FAPIXE 7, M
IR R AL

RM RSS2 iR BIHR B P Brits G247 &
RIS AT, AL 5 ™ R A 2 Bl
B, ARG W R INIE RO EETESE. Bk
H%E R P 28 AL T R R 2% B B
KON, OB SRR s Hr 8 P BT B Y T 1)
IR P RER Y, Al SEOR, B G, SR
T B D B D0 S R R, Do), R
EBOE ;I IE R SR AT AR ER AR PTAE B X I
8], AN, MR BRI W] SEtE R fe sk Ak
HRE AT RENE, PTRETERCDN, WIBRBHBOL . & Fleh
AT A& B, RM 2Rl Rl
e Py SR T AR M 2% AL R I FE

AR 554

mE e Fl

B 2%

2 SINET ZFHLHLEITRE



55 2 39 RIS BRI A L TR DM A7 HL T <9 -

WIZR AT AEAF AT, 215 1] RM AR T M
RMAT N AL E . RM G B0 B VR K
(K28 AT (R RAFAT I B, AR 2 AL 1
WP WAEICRHEERSE. Hrb, MEAPFIEEenT
MR A E RM e 5 AGE TG KL, TEMHE K
R RAE . HeEEAT o SRR AT N 251
i) RM EM A, RM AT BGE #4552 BB 40 7
Ko MIMEFE L8 AR A G AF %N AR, BEMuA]
SR EE AR EALE, A R i K
o HABCEITMAT A, AR RM VN
WG, A PTSRAFIL R AR T BT
A PUE A AT R A B 1) G2 A7 SO PRE 75 AT
HHR. N7 o

4 ETIREFRIZETFIH

BT B3R SINET AR R 484, $2 T —Fidk
FIEREME I ZEAE L] C2Cache, C2Cache FRHE 5L
I 9 28 40 0 5 B IR L AL IR B AT DO RE RS, SEINEE
AEMLHIE S BRI G0RGLIE B EIER, & 48 G I )
A A, fo R AR B B I e DR AR . AN
FEIGRE O RIS AT et (1 Js KR B A7 B8, R
AR SR, A g AA ok, BHmE
AR D X 25 BE SRR, B FH P R

C2Cache W74 MR FH T G472 (] b5 55 e 9 4%
MIREAE . IR B, SZRAROR IR, 2247 RA A
[EIE | ol R R P ) e R 7 s R S
MR LI . DRI, o] 45 R A BR IR 22 A7 5 )
FEZATHLRIR s . R AT AL A i 2 )
FH BRI A 0 U5 0 05 AR 5 D B S AT 0 05 )
JR S R s T B AT K LERAERT BRAY, W
A5 250R1 FH R 1 3 3 0 3 15 s 8 9 A 8 05 4
0B Bt (1) A0 W9 3 B B R AL BT 1 3 — AN Ok
b, 25090 &3 4 C2Cache B EAEIREE R,
Wi 3w, M4 R1 5H RS % ST ALTE
EE AR TR b, M4k R2. R3
PAKH T U1~US KCAE [A]— sl o 1) 7 IR Bk v o A
W L AL B A R R AT R o — AR
2% H/ UL DR A/2 WsRINZE €1, F P U2~US
ISR LSRN C2. BAEGAL RGP I fT A
Greed ZRA7HE, WARYE SRR TTH RN, R2 5
R3 #B2247 C2, 3¢ Cl. [Hk, XFJR4:1 Cl1 i
K, S R2 T B HFE B 03 17 S 02 (R385 1 P9 2%
W E R B ST RN A CL, AR 5 SR o

H, I HARCKH RS T P A% . #7f8H C2Cache
ZAAFHLE, C2Cache FHARIEM LS4 £, AZHRE
R2 5 R3 4l HEAFThAEGRE, R2 5 R3 FEATAE
RN GRS, W 30) iR, X, [F)
FESAT RN R AL 55, NFY CLBHRAT(E R2,
C2 B LEA7AE R3. H " UI~US Ja8a0i N Cl
b5 C2 H ERAE SR P SR, FH T Ryl o e B o
Ko PEERL, Uyl A B A SR>, P AR
R RERT . H4h, Vil C1 5 C2 AR Ut
IS R i i, L5 ARG B BFIG. nT WL, C2Cache
T ok S ) 2 b P B LR A SRR, WL
BORD AT TR e e A 2 b2 st
BAS . PTG
TRk —  IkBER ----

S1 S1
R1 R1
IBE M %
ZH T
C2
Rz/_c_z_ ______ x R3
FIAN Jy 3 ) //:\ S <
O 0 000 O 0O 000
Ul U2 U3 U4 US Ul U2 U3 U4 U5

(a) GBI Y ML R (b) BUEHRAE )G B 4R B

3 C2Cache IZEFRERAI

FER DRI 2%, RM AT DL A TR N B s e
LR, RN RM BRI RS B, S5k
TS AFIR profit HTE I (1) THE

profit = K x popularity x size €8

b, KO RMOR[F[ % R4 popularity 2 Sl
(KIAAEATIE  size 9 NI K I0THHN(Q2)
I

K:%+K2C+K3D+l 2

H, Ky K5 KGRANTHE TR ERE il
N THHTHCE . B (bandwidth) fCZEH2IIR K 1 1 2%
YA B A T SR YA 0 48 2H A (1 25 4% ik A% rh B R
[F/ N 5E, C (cost) A _FIABAR IR EL 5N,
D (distance) N i ISR ES. W K-
K2 5 K3 AN REEAE, U ICRZE LI
(1) M JiE

RM H{E4 G R, UMK RM il



“10 - WoE M

¥R 2%

SKZEIT, RM TEIR [HIZEA7 A 25 9 265 201 1 sl 1) )
I, RBl ANV K . MDA R 5%
P (DR IEG T WA A I G, AT AT
Wi FE AL o X Ty SAEGEAE ML A B 52 s D9 2%
FEAEIRIRE ST, AT SR A7 1) A 25 T B A S B i S

C2Cache iIZ TR~ B WA 4 Fos, DUE 44
i, ik C2Cache ZZAFHLIINAZAT A ER, FAKUIR .

®si

vl
et RAFIIRBIGRE

TR

’ ﬁé

4 C2Cache iEfTRIETEE

PR RM AR M AR I o BEAL

A, KM R1~RS 7 ARG
JBHE, IR AWZAFIIRENAE 1, R2 5 R3 WGiAr L)
REWGHE 2, R4 55 RS NGAFLIREIRHE 3.

P2 P ARCENEER, RN N,
Ul 3R ZE CL, R3 M4l A S 927 R G e
WOAFZNA: B, WIERRIEAAN N A,
AEAE, WA TP 3.

PR3 TR AL, A H R BAE,
W ELEH A BIAR N G 20 0, R R e
RM. [A]I, 638 A G GAr I as TR, F7 P AR Y
WA, WZGETh SRR AP R TINS5 00,
RN AR TN H, IPRERE N E

P4 RM WA G R)G, EARERT
Pl A HREAN A A, K 5 T Bl i) k) 2 2
PF IR 55 s bl R [l 45 ik i 2g 4100, [R) i o] o
A R K M. MESAFEAE A=A B
AR 0 A SR S 78 1 K 23 2 1) H 1R 0 5% 21 A b i
B, JEREE SR AL e BAT N W) 28 A BA 2 e 55
o AT SR YA (0 23 2R A 550 SR P 25 1) I 5
APEE TR A WK K s E %, B
ANHATEAT

PSRN RS Bk, MR

TR 1 BPIR 3, HAE R BINBAA U RN
PR 2% 24

6 WATAN, MWLM HZEAAI
x, HHRBFMN A H AP G AERT C 4 (C h2g
FEAE RN, TRAF AR N2, ) RM VI A 25
0, HANEA AT R .

M EHRR M K AEETT A%, C2Cache W%
TG A7 RGN 2 2, b T A e
BT AL R GV R TR, A R80R S S A 25 AL
fig, $ETHH AL . C2Cache A WRHE) BT AT 22
ERGERE — I AFRIA, LAGEHEA Sl BN 1)
R v AT, PIRGRAETUAR, TR TGRS B DT
MG B T 5 o AL, Sl R K, K, 5
K HIIR/N, C2Cache WA R0 N 48 REE V54D
FEAFAE LU . BERG TR USRI 0 e, R i Y 6%
% 0
5 MR ST

A58 T S2 36 R AS UL 2248 EmuStack % C2Cache H:
5 TR REEAT 23 BT VAL, AFEZ A b 2 51
MINAE. & 1 FIH TR S, o, T
S B B R FE T B R, JRIRFR A
BT BE o

1 H RN TR SH
PEREIA 24 BT
CE-E/EE Tier
iilak & 300
JIE B R I S 10 ms
J I ek A 100 Mbit/s
JI A BB A A 1/GB
I ) e 1 A 5 ms
I Y e ek 1 Gbit/s
I P A A 0.1 /GB
Jrdal PR 5 1 I 2 1 ms
Jri I ik A< 10 Gbit/s
Je A A1 0
P BB 3 e 80 000 000
LR 2NN 0~2%
Zipf(a,n) 43 Aith a 251 0.6. 0.9

S ML T Tier Program®VE R, TEBES BT
SEEG TR AR A S BT e SEEGH N 3 APk



2

RIS BRI A L TR DM A7 HL T <11

RIS ARG, 230 T SR R 2 20 s
W 9 286 AL A 5 Jmy el 1 9 2 211

fE X EL, ASZEG [F I %) LCE. Random.
ProbCache. LCD Y5 Greedy 2% A7 MLl (1)1 GEEAT
WRRK e AEPEAGHT, 5 SE R A DL EAT A
Y, ARSI BILRIE 80 M N ZRIER, AT 10 M
P SR T AFBLEI I T, 5 70 MOIIN A 1E
K T AEHLEI PR RE IR VP4l o 17 3Kk P9 2 1R A
E p, M Zipf-like 73 4ii:  p, =C/RGE", HH, C
HHE T, a N RATEEA, ok
WS H, LRI P D NE RS, H
BRI A T B d s R B AR 2D
(R0 3 1o o 2 2 A1 o SR RE e v TR ) Bl o 4 % 241
24, WBEHLERE T —A 534h, K 300 4
FFBENL P25 1 3% 42 % Ry Ik kg A 2 20 A, T
RS R 5 N 2R K

K 6 Ji£7x T LCE. Random. ProbCache. LCD.
Greedy 5 C2Cache Z& A7 MLl M 2 A7 v b R L RE .
Gefram B E SNV GAE RGP WA TE K a2
dETE SR BN e b, R W A LR IR
IR 2R . ik [, C2Cache 247 %L
HAbL EREANBI ZAr P B . X 2R A
C2Cache i RM 484 5 9 25005 R A5 &, [N
T L R UMD TR R 2 A AR, i
I T G A R T v TR, AR A AR
A Foh, M a=0.6 1, WK 6(a)fin, b
HEAF BN, A7 dr b R B W, H2%
fEdn h 2N KR E B . BAR, FE S A
G, HEAMANERZ, a8 K.
SR, WG INR 43 I A il 2% [A) S A 1) P9 25 AT BEAH
XA, T ER S A P AR o, AT 2 47
RS PG, [RIIN,  BE S SIS 1 @ i

I
5 W 25 21

a  sEm
-

R
S e

5 TERES TR M LRITHMNE]

60%
50% |- & - <
) ¥
w9
£ ——————T *
42 30% == 5
® —<4- LCE 4
® - —%* - Random
i o
20% —@®- ProbCache
—»- LCD
10% Greedy
—@- C2Cache

0
050% 0.75% 1.00% 125% 1.50%
FEXTAF RN
(a) 0=0.6

1.75% 2.00%

Fetphrhi

60%

50%

40%

30%

. Random

20% ProbCache
LCD

10% Greedy
C2Cache

00,50% 0.75% 1.00% 125% 1.50%

FHXF AT R
(b) a=0.9

1.75%  2.00%

6 C2Cache E1FfnPEtaE



12 WoE M

2%

¥R

B, BAFHUEI a0 . e 6(a)y
Bl 6(b)iin, a=0.6 W IIZEAFfr L @ =0.9 I
(P EEAT iy AR 4% XSO B a 34N, s
6 9t A v AT B HE A SE T A R 2 )
L 38K, A7 I 28 ] BRI R AF I 3 K, 2R AF
[k N

Kl 7 & T C2Cache UM IEMERE . & 7(a)
5 70)3 MER T a=0.6 5 a=0.9 {1 FE ) i
SETESL. A 7 WTLLEH,  BEE AR ZRAF /N
TS a WIS, S GRAFALHI RSP 35 1) IR 228 328 7
/s[RI, C2Cache 7EFTA SZAFHLEIH R34
I IE A, W 7P, 4 a=0.6 I, FHEA
KFHEEAER/INFIBE T, LCE. Random. ProbCache. LCD.
Greedy 15 C2Cache ZZAFAILHII) 22005 1n) I AE 1G-S
FEl 23990 24.6~21.9 ms. 23.2~20.6 ms. 22.5~20 ms.
22~19 ms. 20.6~17.4 ms 5 18.7~ 15.8 ms. 24 a=0.9
IS, PS8 i) IS SEfEE P K. W 7o), 4
AXTZBATR/INA 2%I5, C2Cache (11 F-34517 ) I 4iE B4
X% 13.3 ms. H[LLFEZF], C2Cache REKG P4V I
JEFRAIG 10%, AREETE T H P U7 AR .

25 ————_
— — “““_“‘%
===3EEEEsgenzaaooo QT TTTTTT
N TTe——ITPTE==z==z=cz
. pl S DA
@ 15
2
E —<- LCE
=10 R
5 andom
g —@ - ProbCache
. -»- LCD
Greedy
—- (C2Cache
. | . . - :
0.50% 0.75% 1.00% 125% 1.50% 1.75% 2.00%
FHXTRAER AN
(a)a:0.6
25#
e N
20 :::::;;::*h‘h“‘h‘ -
S=f===—-_TIIC ==—IIZZZC
E o
R >
=2 = !
= —<4- LCE
R0t R
5 andom
2 —@ - ProbCache
| -»- LCD
Greedy
—- (C2Cache
. ‘ . . - ;
0.50% 0.75% 1.00% 125% 1.50% 1.75%  2.00%
HXF AT KA
(b) &=0.9

7 C2Cache Hyify (o) B 3 14

6 ZERiE

AT T SINET ZEA R (135 T 1R
VEIIZEAENLH] C2Cache. C2Cache i 5 A FH W 2% 4
RS BRANGRE ST, BN SE SR B PR R (N
PR, IR AR R AR R, A E s
TEINRENRE o AP BT N 4 2HLAF 2 IRV 2 e B
PE TR A RAR I R A, RN . — A7 X
Bo ZAPRBFRIE R I R4, RAF R RIA,
N i R A A BRI 92 A7 25 0], e AT A3 SR A7 IR
aid KA. 5 T R A v U i i B8k — #F
C2Cache £EH 4k, 4HRE RS A7 45 il 4 SINET i
ERLASAOR T I . Kk, F2b, Baiind
#%/b> C2Cache HE#FHME LR F 118 545 B S5 156
HIATIRA T

S K

(1] skZRL FHEH, M4 TARMSHARIR S RE[I]. DI 24,
2017, 1(1):13-20.

ZHANG H K, CHENG Y J, YANG D. State of the art of industrial
network technologies: a review and outlook[J]. Chinese Journal on In-
ternet of Things, 2017, 1(1): 13-20.

[2] CHENG N, ZHOU H, LEI L, et al. Performance analysis of vehicular
device-to-device underlay communication[J]. IEEE Transactions on
Vehicular Technology, 2017, 66(6):5409-5421.

[3] RTEHr, g, k. AP T ek 9 1) e J BUIR K% T Ik 1) Bk
HR[I]. PIER 2R, 2017, 1(3): 6-7.

ZHANG G X, JIE X, QU Z C. Development status and challenges of
LEO IoT[J]. Chinese Journal on Internet of Things, 2017, 1(3):6-7.

[4] XU C, QUAN W, VASILAKOS A V, et al. Information-centric
cost-efficient optimization for multimedia content delivery in mobile ve-
hicular networks[J]. Computer Communications, 2016, 99(1): 93-106.

[5] ZHANG H, QUAN W, CHAO H C, et al. Smart identifier network: a
collaborative architecture for the future Internet[J]. IEEE Network,
2016, 30(3):46-51.

[6] KREUTZ D, RAMOS F M V, ESTEVES V P, et al. Software-defined
networking: a comprehensive survey[J]. Proceedings of the IEEE,
2014, 103(1):10-13.

[7T QUAN W, LIU Y, ZHANG H, et al. Enhancing crowd collaborations
for software defined vehicular networks[J]. IEEE Communications
Magazine, 2017, 55(8):80-86.

[8] RAMIREZ W, MASIP-BRUIN X, YANNUZZI M, et al. A survey and
taxonomy of ID/locator split architectures[J]. Computer Networks,
2014, 60(2):13-33.

[9] XYLOMENOS G, VERVERIDIS C N, SIRIS V A, et al. A survey of
information-centric networking research[J]. IEEE Communications
Surveys & Tutorials, 2014, 16(2):1024-1049.

[10] QUAN W, XU C, GUAN J, et al. Scalable name look up with adaptive
prefix bloom filter for named data networking[J]. IEEE Communica-
tions Letters, 2014, 18(1):102-105.



%2

RIS BRI LS L TR DM I A7 AL <13

(1]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

(21]

[22]

(23]

[24]

TRERE, DR, R E 2 A R IR T[], TR, 2013,
41(7): 1249-1254.

ZHANG H K, LUO H B. Fundamental research on theories of smart
and cooperative networks[J]. Acta Electronica Sinica, 2013, 41(7):
1249-1254.

LI H, ZHANG H. A survey on smart collaborative identifier net-
works[J]. China Communications, 2018, 15(3): 168-185.

ZHANG H, DONG P, QUAN W, et al. Promoting efficient communi-

cations for high-speed railway using smart collaborative networking[J].

IEEE Wireless Communications, 2015, 22(6):92-97.

BUEE, SKZERE. ARACELIR I (A R B IR . PR 5 PR SE R[]
ThEREE: (FEERE, 2017, 47(6):804-810.

QUAN W, ZHANG H K. Research status, hotspot and exploration
practice of future Internet system[J]. Scientia Sinica Informations,
2017, 47(6): 804-810.

=B, EMS, RIA, & ORBUBH LI M 4% AR RE A7 H AR
WEFE[I]. PO #31, 2017, 1(1):50-54.

LAN J L, WANG P, SHEN 1J, et al. Research on push cache of
large-scale converging access convergence networks[J]. Chinese
Journal on Internet of Things, 2017, 1(1):50-54.

QUAN W, LIU Y, JIANG X, et al. Intelligent popularity-aware content
caching and retrieving in highway vehicular networks[J]. Eurasip
Journal on Wireless Communications and Networking, 2016(1):200.
ZHANG S, HE P, SUTO K, et al. Cooperative edge caching in us-
er-centric clustered mobile networks[J]. IEEE Transactions on Mobile
Computing, 2018, 17(8):1791-1805.

ZHANG S, ZHANG N, YANG P, et al. Cost-effective cache deploy-
ment in mobile heterogeneous networks[J]. IEEE Transactions on Ve-
hicular Technology, 2017, 66(12):11264-11276.

YANG C, YAO Y, CHEN Z, et al. Analysis on cache-enabled wireless
heterogeneous networks[J]. IEEE Transactions on Wireless Commu-
nications, 2016, 15(1):131-145.

LI H, ZHOU H, ZHANG H, et al. Emustack: an openstack-based DTN
network emulation platform (extended version)[J]. Mobile Information
Systems, 2016(3):1-15.

QUAN W, WANG K, LIU Y, et al. Software-defined collaborative
offloading for heterogeneous vehicular networks[J]. Wireless Commu-
nications & Mobile Computing, 2018(99):1-9.

LAOUTARIS N, CHE H, STAVRAKAKIS I. The LCD interconnec-
tion of LRU caches and its analysis[J]. Performance Evaluation, 2006,
63(7):609-634.

PSARAS 1, WEI K C, PAVLOU G. Probabilistic in-network caching
for information-centric networks[C]// Edition of the ICN Workshop on
Information-Centric Networking, August 17, 2012, Helsinki, Finland.
New York: ACM, 2012:55-60.

MING Z, XU M, WANG D. Age-based cooperative caching in infor-
mation-centric networking[C]//International Conference on Computer
Communication and Networks, August 4-7, 2014, Shanghai, China.
Piscataway: IEEE Press, 2012:1-8.

[25] BANERJEE B, SEETHARAM A, TELLAMBURA C. Greedy caching:

a latency-aware caching strategy for information-centric networks[C]//

IFIP Networking Conference, June 12-16, 2017, Stockholm, Sweden.
Piscataway: IEEE Press, 2018.

[26] CALVERT K I, DOAR M B, ZEGURA E W. Modeling Internet to-

pology[J]. IEEE Communications Magazine, 1997, 35(6):160-163.

HEEE T

FiglE (1989-) , B, JbRizs@ KA+
A2, EBFFT ARG AR R B SR
WL AEE % P IhAEE L 5
UM,

WE (1987-) , 5, dbFATE K24,
FEERIFTETT 1) 0y AR X 4% R 3R S R RS 2R Ik
W R EAR TR A S AR
M4, 5G A3 M 4445,

AR (1987-) , 5, WESREWH LG,
EERFITTT R BN K 5G 45,
VANET WG &Pk BE 0t . ZEais
SR BB IR .

AR (1957-) , 5, ALatASl R Hfz
B ARTL I P TR BE 9% [ K TR S
e B “9737 WH EMAER, TR
FUIT 1) AROR W 46 44 R AR e TR B B
EEEER T/

MER (1958-) , B, WS KEH.
IEREREER . IEX TR L.
InE R TS BERt 1. IEEE Fellow, -
TR T R AT . TEIE S . P4 AR
GATRE N A



	02-180004-Nwð

