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Community Aware MSN Routing Scheme Based on ICN Architecture
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Abstract: MSN (mobile social network) realizes message delivery by leveraging social relationships of mobile users via cooperation
forwarding of nodes. However, with the coming of the big data era, MSN should satisfy the daily increasing content (e.g., video) requests
of the mobile users. Considering that ICN (information-centric networking) supports mobility natively, in this study, a community aware
routing scheme in MSN is proposed, which is based on ICN architecture. In interest decision, the proposed interest distance metrics
among users are calculated based on the interest preferences of users, which are obtained from the content name of the requests of nodes.
Then, nodes are detected into interest communities based on the interest distances, and interest packets are routed based on these detected
interest communities. In data decision, the proposed encounter regularity metrics are calculated according to the history encounter
information of nodes. Then, based on the encounter regularities, nodes are detected into social communities, and data packets are routed
based on these detected social communities. Meanwhile, the proposed routing scheme optimizes content caching of nodes based on the
detected interest communities and social communities, in order to satisfy the future content requests rapidly. By comparing with the
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existed schemes on packet delivery, average hops, average delay and network overhead, simulation experiments show that the proposed
scheme is feasible and effective.

Key words: mobile social network; information-centric networking; routing; community detection
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01: IF cnjeCont; IAFAE DA X A B AF I SR 2%

02: DO ik 2; AL S 2 H IS s L

03: ELSE IF ne>0 HALIX )55 % ne g AHIE T s A~ 41

04: FOR x=1to ne, DO

05: IF holdtim{, >y ¥\ dead end

06: IF ite™ —ite™ <& A5 & e A A

07: RETURN Ry;

08: ELSE

09: IF ite™ —ite™ >0 HAR TN dead end H. 74456 ke 444

10: RETURN Ry;

11:  ENDFOR

12: ENDIF

13: RETURN Null; HWANEL | k23545 ip

4.2 BHRREK
421 MK NEL

BHT/E MSN A A7 pi A7k 2 B0 IR, R 0, 77 07 TG 2 ST BILAE A A7 T AT PN 2 A S8 S 17 AR 388 I 3T 6k
H AREERAE A T s R — A o i AR B b N R A R R AN R AUE A
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Aift LA 1) T 55 2% 1 T A7 ek A A DX D R A DX M [ o, 57 S 3K A PR 5 ) 2 5 82 0t SR ek A8 A IRl 53 % A e 2
JEE AR, U A i I ) A0 A A ASUAI kg JIT AT 1R ek A Ak DX D0 A DX A S [ 3 0 T A P 228 42 S 1R X 110 s
H QG AT 25 TR AS IR K DU SR AR IR N 25 27 58 5 3.4 SCoM, AR Ry ¥ 13 JL [R] e i 4 45 A8 ¢ SCoM; L5 d
AT 3L, A RARER LT E — AN 4, 1<<c<d.% cachwei™ 103 Ry 4 4 74 cn I 25 0 A2 A (A, -
cachwei” = > ite" (20)

Re €SCoM;
422 X NEEKR
ZE MSN A, A RS B 4038 ol W 48 30 11 sh A28 Ak LA ICRS w8 T8 B8 0 R 36 4515 K7 i AN 2 48

F dp IRy FIKE R, A5 Ry (AL AT X s B2 BV, i SR
R, &SCOM; (21)
T Ry AT 4 DX PN e SRR T 35 DU A T e DX ) e SRR I (5 S5 4.2.3 7).
FRAE 3 3.1.2 5 #LAZ AL DX 1Rl 43 5 i, — AL AS AL X (¥ A 03 LA A T 22 ) b A S ) A A, RITA T3S AL
A3 1% R AR A 5 1 AT A8 % T PP (e 64 55 1 AL 1 o5, L4 R WL 95 2 Lo 4 43 2 AR AR S T
T URAH S e, B A XA 1 RO 38 % e (intra-community first contact routing, i #R ICFC)HLAI, K Bois 0 Kk % 45
TR AR 12 5008 A A A s #E X 0
4 Py ARRAT R AIE T A R 57 AL A, IR
R,eSCoM;adpe Pk, (22)
I R; ¥ dp K% R,
423 XM KR
L5585 4.0.2 715 2580 g SR (R AL DX IR G T A B, B AL I AL DX ) A e LR R B N B [ e 3T [
TSR W [0 B B BN BE TR I (5 R AT SR dp (R D I e e WA R dp BEN“BEH] .4
holdtimg, A1 4547 dp A9 1), BT, 20 2R
holdtimg,>e (23)
WA A dp BN “BEHH ).

& Ry 55 R A LA, o 2R
regy—reg;>0 (24)
W R #5 dp #6545 R,
A ARBENGEIH R, WP dp AR LT IXFEI T 5 Ry, Hoth R AT R, IR AHIE R 55 R AT R, IR AH IS A3 1) 22 {H VG
FEIE[0, @], s R [ 14 w90 L ) B . B, SR

regi—regy <@ (25)

M) R ¥ dp %% 5 45 R AU v 5 WAL 2.

ik 2 HURvk.

N A dp;

s RN R Null,

01: IF ne>0

02: FOR x=1to ne, DO

03: IF R,eSCoM; X N %

04: IF RyeSCoM;adpe Pk AT ICFC

05: RETURN Ry;
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06: ELSE IF holdtimgy>e 1\ dead end

07: IF regi—regu<@ HEF i e 4 A

08: RETURN Ry;

09: ELSE

10: IF regy—regi>0 IR KN dead end HLAF &85 & 4
11: RETURN Ry;

12: END IF

13: END FOR

14: RETURN Null; HANEE R AR 24547 dp

5 EXIASMERETM

51 (AE®E

K PR 41 S48 (Cambridge trace) 22176 SCHR [18] 7 68 ] 1 4 Jik 4328 (synthetic trace) 76 L 43 19 2% BR
i (opportunistic network environment, fij# ONE) 4T () #5246 /¢ Cambridge #1328+, Haggle Project ¥
iMotes 43 k& 47 Cambridge THAEHLSZKE = 1) 36 AN K224, FRUCAEALAT DI I 11 R 5256 M54 . Synthetic Lt
T 120 AN 8T AL AN 50 AN AL 53— AN S 70 AN A B RA 20 AN AT
FERIA A X 2 18R 300K A SCEE A ICRS 15 SCHR[ 1842 HE 4t X 7] 36 1 4 48 B &R A P 45 25 4% (social-tie based
content retrieval among communities, fij £ STCRC) #e g @47 %I bk, K 4 STCRC [FIAF 2 LT ICN FIA: X 45 14 1)
HAHLH], 5 ICRS %A AHLSTCRC 441 X H HAT 1 1 A8 M AT 1975 A 53 4 DR 53 0T RF P9 25 (90 155 0, 73 o 1)
TG SR AR5 G BLAT I ey A 4 MU PR 3 A SR A DXl B3 VB2 A DT PR P9 2%, DUDSEE AT 4 DX ] P 75 A 4k — EL R A N 45
PRAEF WARYE 55 9 23R A3 R AH 38 T B EAT K 1.

KR 4 AN EAR AT RE VRN A2 2. (packet delivery ratio, {7 PDR). ~F-1J k¥ (average HoP, & #x
AHP). *F-¥J4EiR (average DeLay, {7 #k ADL)FI M 4% 744 (network OverHead, {7 # NOH).PDR f&42 £ 1) 4l &= (2
5 26 A0 A0 0 L) 5 A R ) R Y OB AHP 2 BT A A AT 960 T 22 T3 1) i S A A ) TR 40 ) LR A
ADL ST 284 IRV 7 1A P 5 28 A 1R /B PR 28022 1) B AR, NOH 2 BT A A2 I 1 B0 0t A e 1A TR B B A A8 A+ 1)
A9 1B L.

ICRS 17 1% 4% Y 22 A2 L 3H, 110 STCRC #:75 ZZ A ML i T A ST (19 99 2% Y B A7 HIL I 2L 158 3.1.1 542 Hh 1) 2
85, I o A )T STCRC. 1 S A Ml oy LI Y At 50925 1) e WLkl oA ICRS i STCRC K B 56 1 4t th (first in
first out,fAjFK FIFO)ZZAEMLHI, AT =4k 7 W Fir 7 (¥ 43, B ICRS-F # STCRC-F.J: 1, FIFO 22 741 il 1 1 00 2 :
T ST S AV S B M B o N A7 X B N 2 A LS B W R 1 0=6,&=0=0.2.7E Cambridge trace 1,
7=24h,I=8h, y=£=0.5h;7£ Synthetic trace #,7=3600s,7=1200s, y=¢£=60s.

5.2 HEETTM
52.1 H:Xg5H

43 5t (Cambridge F1 synthetic) (41 X &l o5 5t an B 4 FE 5 Jro, B Hp R 28 56 7 4L DX R 4 bR A R 2R
FHBR AL X 43 &5 4] R IR 508 123 P& 4(a) ] 4 (b))« & 5(a) 1 5(b) A H 2 43 33 4 0.354 5,0.240 9,0.493 8 F11 0.499
5.0k 40 B 1L 7E Cambridge H' o0 B AS [ HUE (3h A1 24h), % 75 21 7R ] F 4 28 4 X 45 4 (R [R] A (X 465 g 1 A e
JEXT T 3h AT 24h 4373 Q=0.2338 Al 0.3545).

h T AR BT AL DR A 1A SR i e B DS e Rk R R B B (AL AT AL X S5 R RS A ] 6
ANELE SR W Py A 8 TN 2 6 E S (R R N
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. BT T INNZMBIGMI21Z16112927 1 143318 4 If 15102135192620 6 524 QJU
(a) Cambridge (b) Synthetic
Fig.4 Social community detection
[ R S

412 115 210192133343536 5 B232522042627 31 6 71241172931 014283216182030 \\-...Il.lll...'.|'|-I|:......IJ.'...'.I.;I.J.'...IIIIIJ.I.IIIJ-...:.I:.'1.....-.......;I-||:...'.(IIJ:..ﬂll.]...l.flIJ-.'..:..uI.......-.Iu......lllfj.."..l.ll
(a) Cambridge (b) Synthetic
Fig.5 Interest community detection
K5 DAt X i)

1 . -
—a—0=0.2338

0.8 Q= 3545
g0 e
[1¥:] A
r
-
gor /._,./
Fa
0.6 /@
[ ) '.-'{
¢
0.4
300 600 900 1200 1500 1800 2100 2400 2700 3000
TTL (minutes)

Fig.6 Performance influence by communities
Bl 6 41Xk AR R

522 fAifhE

ICRS,STCRC,ICRS-F #1 STCRC-F £ W Fh 41 b - AN [8] i) LA 771 [1] (time to live, f8JFR TTL) A8 4 Z
7(a)~ B 9@FTas; LI AR 4N . ASRIESATIN AR B AS AT Al 8(a). &l 10(a) s 4 B ICRS Hil STCRC,
Al LUK B ICRS HLAT 58w (A A 38 A5 SR R G 1 ICRS JEAT AT R4 1 W 4% 9 22 47, 35 1 LA 1Y A5 4E A Sk vy il (9 v i
PEXT A7 1) N A5 AT 250 (08 BRI ICRS BRAETEAT BRIGIEL IV TTL P i S BE 25 1) % B0, 1 A 2 A A B IR A
BB F ARG N B AR OB AL ICRS L T HE 4 17 h MR 20 (1) DAL X, T 7 B R s B I 2 T
R A 15 R A B R ) 3 0 A8 AL DXL A %o 2 8 0, R 50 0, 14D B R S IR T, DT B v T R A 2R AR
STCRC R4 & T~ 715 5 F] 149 AH 28 R A3 3] 1) 4 DX 8 R A0 FTJCHR A, 3K 25 A7 2 B0 6 11 35 e AN HEAS , DR 4 AH 38 6
AR AR — R U SR N 2.

%f Lt ICRS-F Fl STCRC-F nJ 41,ICRS-F A7 4 i i) BLAS A 238 3K P W Ik 25 X 4% A 22 47 A ICRS i K IR 34,



GRS T ICN MARM 94 R Bse Bl MSN 34 g AU 1797

ICRS ¥4 R HLHIAH LT STCRC )54k HAT T & 1f 1 8. 30t — 25 % L ICRS 1 ICRS-F nJ 411,ICRS HA3 % i (1) AL
EATERIXZEFE N ICRS A A SCHR 14 W 2% 1N 28 A7 B, Ao /r 4 a5 28 A7 I 8 UK W] e e A1 i SR (9 1
P MTHE R T WA RS AT AR N FIFO 2 AF AL AL S 47 25 M AN J& B AR AR S 311k 22 47 25 1) I P 25 10047
TR A 25 1 PN 25 A2 75 ] Bl LAY s 78 A SR 3K R, F T STCRC-F HE4T T W 4% N 2547, Bt STCRC A5
B AL

1 8
08 f
§
06 i
= - a —e—ICRS
L 2 4 —s—5TCRE
- —o-ICRS | o ICRSF
» 5 3 STCRG-F
. —+—ICRS.F ZW
. —a—STCRC-F —
300 600 900 1200 1500 1800 2100 2400 2700 3000 400 500 500 1200 1500 1800 2100 2400 2700 3000
TTL (minutes) TTL{minutes)
(a) PDR (b) AHP
o 10 Idir
12?_3___,,_._4_—5-——“5—0—"
10}
i [
ﬁ |
3 5 [ —-icrs
< < 8 —a-stcRe
g ,.IL —+—|CRS-F
[ ——sTCRC-F
zr___.___.___.__._-—i-—..___.___.a——q
IQ——&—_;_+_.9,_Q—#6——9——0—,
§00 500 500 1200 1500 1800 2160 2400 2700 3000 850 00 300 1200 7500 1800 2100 2400 2700 3000
TTL (minutes} TTL {minutes)
(c) ADL (d) NOH

Fig.7 Cambridge (varying TTL)
K 7 Cambridge(Z L TTL)

1 8
—+|CRS
¥+ -=-STCRC
08 . < +ICRS-F
B/ ~-STCRC-F
- 06 % 5
g z,
04 i
" _1—-\
r —-ICRS 3 P Rac
0.2 ~+-5TCRC P —
——|CRS-F 2M
—-STCRC-F
a 1
1 2 3 4 5 B T g8 9 2 4 6 a
Run time (seconds) «10° Run time (seconds) *10°
(a) PDR (b) AHP
15¢
—+—|CRS
Aﬁ 10! —&—5TCRC
g —=—|CRS-F
—+—STCRC-F
gz § \.—d—-—&—-——o__-_*__/
¥ s
g ——ICRS
1 —a—STCRC e ——— .
——ICR5-F
o —*—S5TCRC-F 0
i1 2 3 4 5 6 7 8 8 12 3 4 5 & 7 B 8
Run time (secands) x Iﬂ" Run time (seconds) x10°
(c) ADL (d) NOH

Fig.8 Cambridge (varying running time)
Kl 8 Cambridge(Z: fbiz 17 i i)
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! /,Jr——e;ﬁi 4
i
g
095 /"' 2 35
3
08
[+ 4 o
g —o—ICRS %2
085 - Wil ,
—#—ICRS-F y
0.8 —a—STCRC-F 1_51//——'—/
”__._a—e——e——‘ﬁ—e—_e—_&_-e—ﬂ
0.?% n 2 " " " 4 4 1 " " A " " A " i
0 45 60 75 80 105 120 135 150 15 30 45 60 75 80 105 120 135 150
TTL (minutes) TTL (minutes)
(a) PDR (b) AHP
1400 § S
—&—ICRS —&—ICRS
1200} 5 ——STCRC
_. 1000} —~+—ICRS-F
4 4 —&—STCRC-F
S 800 -
o O} e ot
% 600~ 23‘__._..5-—-‘"‘*—-‘——‘.—&—‘_._.‘__4,
[=]
< 400 Z
200} 1r""_"__““~—-—_4_-f——*—-—\_..-—“"-‘
| R - P . S S .
5 30 45 60 75 80 105 120 135 150 8 30 45 &0 75 o0 105 120 135 150
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(c) ADL (d) NOH
Fig.9 Synthetic (varying TTL)
9 Synthetic(Z£4k TTL)
1 B
0.95
o 09
=}
[
0.85
==|CRS - |CRS
08 —-STCRC 1 —s7CRC
——|CRS-F ~+~|CRS-F
~4-STCRC-F ~-STCRC-F
0.75 : - 0
1 2 3 4 05 1 15 2 25 3 35 4
Run time (seconds) <10t Run time (seconds) x10%
(a) PDR (b) AHP
1400 .

—e—|CR3

ADL (seconds)

Dl n L A
15 2

Run time (seconds)

25 3 35 4

(c) ADL

15 2 2

3 é 3:5
Run time {seconds) 10"
(d) NOH

Fig.10 Synthetic (varying running time)
10 Synthetic(ZE{LIZ 17 1 [A])
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5.2.3 “P¥IEkEL

ICRS,STCRC,ICRS-F #1 STCRC-F {E Wi fi#fi #h« AR TTL Fr-FAsk &l 7(0). B 9(b) i, 76w
FSH S . A FEEBAT A T 89 F 2Bk i 8(b). I 10(b) B s 4 b ICRS A STCRC A LA & Hi:ICRS B A A
19735 B g, FLBRETE 1 A0 2 Z W22 BT EA ICRS [P Bk R A A 2 2 Bk, — 5 & A ICRS HEAT T M 4% N 4%
AL AR TR ICRS 119 4% N 22 A7 I, 5 2535 - JLAL 2T A DR AL DX 1) 2 [7) A D2 %o P 28 10 Xl i 2 gk
AT VE B, 7 2 A7 I 1)L R bt 459 25 T 4% P 28 7, 710 1 BB 5 LA S M 3R I HL 41530 1) L A 15 i Kb R A3 I R 11
PO 7 — 7 T, A2 TR g i 36 o PRy 2 00 R0 1 2 A 23 T 1) 4 S 3.

7 Cambridge 4728 o, 5256 1% B 36 ANAN ] P9 A2, 715 BN S 47 25 ) i B A 10 SN 28 (B 1 19 28 ST A TRD).
B TSI P U AN TR PN TR0 SR A AT (SRS R A AT I FR B R 2.5), IR B P SR IW A
KA 8 /ML 36x20%). AT LA, K 2 # ) iH SR RE U8 7E A B 2 BR3RAS P 45

7t Synthetic 32k, LR P ZAL SR AN A N 8 P 2R B 120 AW SRS MR E AN 30 T
STCRC, 715 i ok 2% A 77 6 Py 25 B A6 35 I, 7 508 75 B AL DX P oo 3 o v T 709 Rt A SR AR L X P 2 75 A Bl 0
TN 20 R AL X B A R 3, D)5 0 20 [ AL X A i AT A R I P P 7 1 R U VA D (1A
RET T B2 7R 5,3 BBk E0R = A2 7(a) B 7(b) T WL,ICRS I ICRS-F 1] AHP 23T Ff it
B TR DN Bl T AT I TR TR B0, 4 DX 46 R ks T AR A i b e R v A AR B T R L L BE S 48 T T A (Y 8k
AT BIAE A
5.2.4 “FEIR

ICRS,STCRC,ICRS-F ll STCRC-F fE A4 b . AEFIE TTL T H-FHER WK 7(c). B 9(C)Frm; £
TR ANFEIEATINTE N EA ER I 8(c). B 10(c) 7.4t ICRS F STCRC nl LL& BIL,ICRS E A3 HAK
(T3 ZEIR A CRS HHE AN 7] 14 DX K1) 43 45 S 43 S0 0k 2 8 R 500 A0 3047 6 P38 24 A R+ LI Bk T2 A
AR AR STCRC [FIFESE T 41 X HEAT B AR 10, 24 5 6B EL I, STCRC AR I T A0 38 BRI 43 (M #L IX B
SRR B P9 AR AL AT A D8 R o FL AT K N TR FR SR
525 2% P4

ICRS,STCRC,ICRS-F fl STCRC-F 7EFF i 4 AR HIEL TTL NI M & IFa5 an i 7(d). Bl 9(d) i 7 7E
T b . ARERSATIN )R 0 9 2% FFa5 w1 8(d). P& 10(d) 7= % Lk ICRS 1 STCRC W LL&R I, ICRS A A7 AL
(1) 150 2 FF-45 .45 25 T 0 2% P G2 A7 R VRE A 1R AL DX %1043 ICRS Yk T 6L T8 FH IR % o, DR ok LA 4 A1 1D T 8%

B 7(d). B 9(d)H, kT STCRC, ti 16 512 i H 8 v 7 ¥k R Y TTL 3o 31 i) 4580 oK SR A A A
LI T VA K A A S R P (1) B 8 A8 A5k 7 A TR, S 0L v T Y 4% TR

TE 1] 8(d)F & 10(d) 7T WL, ICRS ¥ NOH S 3L I [ 34 3 g DR oAy B 5 3 AT B[] PR 184 0m, #L IX 45 408 T30 ;
[ BN, B 5 3 AT INF 170 389 00, D9 8% P9 2 A7 3 - U040, 15 R 77 it I 6 e E A3 07 R ) 0 52 b o AR ARA ) P 2 A8 B v
FFES TR

MK 7~ 10 7T AW %2 2], Synthetic Lt Cambridge & 44 2 I 58 45 (1090 g, BY B & I AL AS A 3 L FEAR BB A8 )
SEIR L SR BB TT A R R R

o Synthetic iz J2 120 AN i JT 20 K 805 SR Fh b A2 AT B A1 2 43 200s, 715 £ 2 ] (1 AH S AT 26 45 v HLAH

BIBRE D,
o i Cambridge #1725 /& 36 A i i 4H B IR SRR B 40 b A2 AT B W) 2 987 530s, 15 £ 2 [] (1) AH 38 4 % 421K L.
FHIB I RR K.

[A 1, Synthetic % Lt Cambridge 743 bR (1) 4= 77 5 1] TTL(time to live) Py F 58 %6 (K I ) < 58 /D (1) B B0 O

BT 2 1A

6 % it

XF TR Bl AL AT 2% el A G r e 0 2 2K 1 i e AL G Y R D A SR P 7, R A%
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R S PO, R 3 DR AL X A DR A X, 3 AT % M e i U o Y AR g S, 280 1 1] PR R A A R
i, JE R AR AR X AR IR AL AT AR, ﬁﬁfi&f@%?ﬁi.%%@%%@% AP M HLHIAE A AT R I o
PG IR AN 2 TT A 132 8108 LA AL S8 s W0 46 5 5% 1 REAT S 36, 30— 20 00 TE AN 38 i A STHL A 1 56 P Pk, 2 R
PRUMEREIEY
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