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Table 1 Impact of different network topologies on social multimedia content distribution

Scalability Distributed Processing capability Stability Cost

Centralized ([21,22]) Normal Weak Weak High High
Peer-to-Peer ([23~25]) Strong Strong Weak Low Low
CCN ([26~29]) Strong Normal Weak High High
Cloud-based ([33~35]) Strong Normal Strong High Low
Edge-based ([30~32]) Strong Strong Normal High Low
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Figure 2 (Color online) Number of regions involved in propagation versus the rank of content
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Figure 3 Propagation-based content deployment
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Context intelligence and user intelligence

Generation and Content processing Crowd patterns and
aggregation and synthesization propagation

New content flow

Intelligence for delivery in CPCDN

B 4 (MERFEE) BEAERIERERN CPCDN &it
Figure 4 (Color online) CPCDN based on data-driven strategies
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Figure 5 Importance of content elements in web content distribution
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F 2 HA ISP XIFETHRE (2013 £ 5 A 4 H) (Kbps)
Table 2 Download speed measurement (May 4, 2013)

Beijing Zhejiang Guangxi Shaanxi
China Telecom 366.8 281.4 338.7 249.4
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China Mobile - 491.8 - -
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Figure 6 (Color online) Number of all reshares versus Figure 7 (Color online) Number of all resharing actions
number of followers versus number of direct resharing actions
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&3 I
Table 3 Mobility migration matrix
From/To Business Hospital Residence Campus Attraction Shoppingmall Hotel
Business 4908 2205 5114 1379 595 1082 657
Hospital 2223 1741 3479 802 394 698 360
Residence 5145 3425 9994 1787 995 1727 907
Campus 1369 797 1743 843 230 367 222
Attraction 596 399 984 215 183 187 123
Shoppingmall 1101 692 1671 358 234 494 169
Hotel 616 367 928 214 114 202 213
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PR IDZ GEIR 73 ATHFAE, 32 HH A SR vh A8 R0 73 ) B U2 ) VR 2 SREMRS LA B DX gl il ) £ 1A 25 Rl 0%

6.3.1 O ERIFEAAMIEIUE

AR RA N IL G TIPSR K BRI RENE. STk [81) &L 1(a) A1 (b) 20745t
ARSI A — 3 DX P SR S I G IR A . B e s 20 3 2o F P R SR Nt B A7 B DR e 2 #4
R EALE. W DKL, PR B S OB AR R A B AT e I ULECHE. SCRR [81)
K 5 4 R AEIE R T 70 #0128 x 128 ANVNXIHHPRIEE T (BEAS/NX IR Y 1600 x 700 ~FJ7K), FA
ANXIR I TE LR A E A, FTUORI, M 72% /NX SRS — AT, 2 H/NXIRE 2
15 10000 PNELH . XAEERIGIE T IO FIRIHEEYE, RN H7s 1 XEEIRRFE, R
GBI E BT U ERE A A X R PR AT et 28, Sk [81] I 6 eI IR B S
BT AT ERE ) BB, T RUREL, 70% HITESKRBERSAE 100 m LLNFRE E D> — N TE i, 90% 1)
THRATLAFE 286.6 m R FITLLH T, TR [81] &1 7 M5 — AN, BIEMERITE 300 m AN FITE
LA AN, RRIDG TR T IE. AT RUREL, AE3E 3K 300 m BLAT AT UKL A m B A 7 1 21
1000 2 1), IXEeZE Rt —BISE | F A S I kA si 7 R T AT k.

6.3.2 ETHPIEKRSHHSEIRIBE R

R LRI TP AT KAt 2 18] (0 e i p 4%, AR 55 I, RGO 98 A8 3R AR € LA
S ISP IR B FURAR 5%, ST AP ARG S Oy B 22 O, (ER I fE AT BRI AR T, &2k
PR BTGB B 4% AL, R LGN B KRG I RENS K. R A IR TSRS
IREG, ASCRE A RUTH R Y SRR A AR TR R, I R R s URE AT SRR fi i it S B dfs
XA S, o AR T ARG AT V.

6.3.3 [AJRIENX

FSEX. 2 A={1,2,... A} TrREHEFERHHES. A C A LIRREEFHAT I H H
ar WAL TR AR RERE I ES o € A* IIAEE RN oo, FARW TN ue, X RLIITHRURAN fo. 2
E={L2,... B} FFHPERES, AP e STLEMA o MEEH do, M PERSBECITH. AT
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x4 AXHEENSRE

Table 4 Important notations in this paper
Notation Definition
A Set of candidate edge devices
A* Set of edge devices for content distribution
R Set of regions
E={1,2,...,E} Set of user requests
u Set of users
v Set of content items
p User partition
W(r) —»wv Mapping from request r € £ to content v € V
E, Number of aggregated requests a € A*
fij Number of requests redirected from edge device i to j
Oq, Uq, Storage and bandwidth capacity of device a
fa Upgrade cost for device a
dea Distance between user e and edge device a
sa € {0,1} Decision variable for device a
ZTea € {0,1} Decision variable for device a to serve user e
A e0,1] Optimization weight
We Preference for request e to be redirected
a, B,y Control parameters

TR, B BE— I Vo € V RN BALAUIUR N, BB & BV — U] By A 2
ANRANRZE 735, 1 A7 BT AR DY IX B R B, ARSI BARAT 5 R WA 4.

AL, T4 RS AREX I A it 4t Jo sk
A* C A BATTR. i RE R B R — 5T, THR

s

ION SN

TH, TENEGIRRES A PEIT 5%
RN NG ZAA NN R Z,

ION AN N

FIE SR AT # iR 25 IR ZBOR, B P ISR BC T8 (BN, R4S AER ) /)y o5 —J7TH, TR
MR FE L2 BN, N TG KL 5 R G R TT, A/ N5 2% 28 TH e 4 ) @t
T AR R NI E AL 8 (facility location problem):

mln)\ Z fasa + Z xeadean (S)
acA ec&
{613
Zweazl, Ve € &, (1)
acA
era < 8q, Va € A, (2)
ec&
me < UgSq, Vae A, (3)
eef
SasTeq € {0,1}, Va € AVe € &, (4)

H, s M e, #GZ AHASE, AUEBUEDN 1 RRIERTHEIAR o, JFEPEN 1 R IR e #
HRE LN a. X RBESEL, PRI PR SR PR PCE, JLRUEROR, RITHZ8A 8 52 &
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MR, i) TR B TE R AL IR AT (1) DRAEREAF P R ESRE US4 — MR AR SS. 2R 5%

REE R EA RGBT A G K1 58 _EIR. LI AR RS RACHIE (50, 2ea), FEAFAEZRTALE X T,
SR GEA BN FEARAN T ARG A 3 T

6.3.4 BARARLIPE R

HH T BN 7] e — > NP-hard i f, A SCHE T TAF [82] $2 i3 FH A a0 i AT AU R 77 2.
HARRRED AU 3 2
501 b, RARIE R (S) HEEEZIIR, R R ] AU AL O — AN ER A R I AL 1% ) ) X 1]

max Y we = Za, (D)
ec& acA
{15
We K deq + By +74, Vee & Vae A, (5)
Zﬂéa < )‘fa+2a_ua'7;7 VGEA, (6)
ec&
We, Blos Vos 20 = 0, Ve € E,Va € A, (7)

LR A8 i B AR (we, Blas Ve 2a)- FH, we RARTER e A EPEE MLTDRARERE. A3
A GLPK TR SRR ] LK A8 i B, RIS (P R (50, @ea). we HUEAE T — 0 REAT KA.

%2 0, KRBT s, > 0 IR RRIT NES R e 128, BEANRE P00
R e, HIZZIERITELIARIEN N BARRIDEFEN: & 0 NHATRERF O, VIR EEE; X
FANETREP OISR e ¢ O, THERIRARPRI 7Y, RN EEEHER o HOAHOELIN
TEMRES B, MEERHOrifEs 5 B, EREERFERNHER e M5 HRAH MK LA

S={c€&: Y ep Tea >1/2}.
83, IR RGBS T LN, BRI N TRBEM XL/ o, WHE
Sa = 1, WIFF LI OB RERR FH A8 RS R T2 R B e— M A, RN Bk IR 55

JEA fo/tia + dea BEFHEF?, UK min(u,, Dey) IR EE A2 CHEP TELIR AL o, FFRFILIE RS
HAFEE LS Der, Bl Der = Der — min(u,, Der), HEIFTAERHH M ELTEHL Der = 0.

6.3.5 2 Voronoi XX 4> REE

A ERFIM Voronoi ¥43#& NP-hard [A]f8 (70 /N5 2545 18 F P WA - 22 7 DA BG4
[ TCLE R AT, $EH —Fh2E Voronoi I3 K xUar #1777, £ 481 Voronoi X4 (831 B0y 75 ZEAR AT
SELTFRA FT 1R, ARG DXL fO 073 % X, T 75 A A8 /S XN $ DA S AN/ X
Bt 5, IFRAZE Voronoi X8RI 73 SR8 . ik Xy XISEAT 1143, R AN XS K T B R i e —
AR, —T7 T, SSIL BRI BRI S 53— U7, 98D A\ CDN 15 jir) i 2 o 4 #h sl B2 o) B A 2y
K TURIETFEY. 25 Voronoi X I 7 SRS FE U0 T

1) https://www.gnu.org/software/glpk/.
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8 (MLEHRFZE) 3 Voronoi BENEIIERHA, (a)~(c) AXIDER: BERBEXESA 2, 3, 4 MFEE
Figure 8 (Color online) Voronoi-based region segmentation: (a)~(c) show the segmentation results, where the original
region is divided into sub-region 2, 3 and 4

(1) 2 AT IR LUK PHES A Ro A Uy, ¥I73 7530 P WITAIE N {(Ro, Up)}. TATI B %
a, By YENEERNSHL.

(2) ARABAEDXI 0 o SEbrid R H & RS B OB B A5 S, AR PR IR AL,
(Ri,U;) € P.

(3) XA (F) XK K-means 2, Hi & = 2, RIEAMEAR fHR 8 1 Hh PR A7 B 2 [8] 1) 2 25
BRWE. AKX (R, Uy) L TERIpEN (RLUY) F1(R2,u?). WA 8(a) fin, WE=MIEGS
FoRH PR, AERTER SRR TR

(4) TEFTA DX P o3 AT X3 LA, SBT3 Hh e 68 s A Kl 23 18 2 R AR &l 2
5 AT RISy (B 8(b) 72353 Rl 5y 7 3X), AR TR SR IEBUN. R0 88 Ag = g(UT_ {(RL.U))})
—g({(Rs,U)}). ZEE 1 ORI A PN X35 I 2000 BB UM, 28 2 T R4 11 10 280 ek U

(5) ¥ E—ZRHRI AT XERMB BTk £ S P, REERPATE (3) 1 (4)
(B 8(c) Frow), BB AFEM. fTRASIAN—NKT 0 B EME S HCA WS 28 2 51 m, #HliEA

AR T BT E SR AT A G S BER RS, T X 43 (9 TE R R B IR 4 R T E DA
T VAR B A8 o 1) ) PN 75 A o SRS e I o, AR SO B 2 FH P WA i 1 72 ek, 4R T TE
W2 3 24T SE AN VEAL AR AT 20 R I b B (R IR b I X TE 2 R M R A7 B 5 F P i SR AL
BT, TEH EREA TR NI T, AR SCRTT T S B & sing. t—, N T /5
—HR, PN ST LI AUTIR, [ 9D R 5 13 AT P 2 S R R, AR SCOWEAS [ IX 33 )
LRI ST RI Ay, KA TR X IR TR A B A — AR

7 CrowdCDN: F|RHFITEBIRENAS T ZHRN

MU CL 8 A B K LI WAL SO0 DR 7 06 A2 ORI K 10 B s S R LA ) ot 9 7 oK, L
BN B SRR RAE P KR AR I S CDN LRt B AR 55, MG AEK HH I 1 — o % i e B R 70 A A
A TR RE R i &3 ORI N 8 70 A M 46, RITL A0 CDN. 25 e 38 7 T P 5P O RE B
HIEH 0% CDN “A B H G PhBIAILI > . AR (3t e e e (R A0 1 e B 22l A 8 M 7w ik L
HE I FE 48 A£G R X 28 BEREAT WU 73 Bk 55, L rp e B AR, ChinaCache (7 i K CDN ¢
LRz —) FOLmE (v ERRMSER AL 2 —) T 2015 SFEEAEGAE, S — DR TR aeR th s
IR 7l S AU
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AN TR A P e 4 LB = a4 L SE P2P TN %%, IO CDN H 80 i 2% 4%
FROEAELR, AR AT R G — W, WA v WA L&A CDN [ &% H
7 F B TUDCAT A 2, I B [a) FH P38 SR 2R 8 1R BE 8 HH 28 SR BUIR 5%, 1X M N 2538 A5 Y 20mT DR
A ESENERS, MR EE, BEREHERGH OB A G, G, P DUSCH N 2 K AR
&, T EHT LRt B O = A2 AR RS 77 X m] e 1A 8 Uh A SCIN 43 B B T R U 2R
A5 CDN, SREUH: R Gu48H | i F 5% DL S SREmg J=y PR 5 N 345 5.

DAL A5 R 28 — A B AR 2 R 2 2 T 0SB HH 38 I A4 CDN, J8 s v 32 3 Ak 2 il £ s
RS RO B e TARTRE, 100 1m) 20 #r FL R G 4E i LUK P F SR, R L 4 JR) T 48 1R A 25 30 8 SR Mg R i1
AU CDN ZOCHE 2 IXFh RGERIRIE B T3 2o QoS M ds B R 18iHk, G 1 73k 47 4Hks B2 1)
FH P18 SR E 5 ) RN 2 200, DAKG B AT 2R G0 1 SRS R e B S, A3 I 1 2 JR) 9 A IRAT BE AT 1A A

B30, i@ SRR AIOE S AT E, AR IAE X PR S5 Bk v, P B30 2% N 25 7 s 1)
G SR B SR P ARSG B OCE B B R IR T — T, G AR A E A TR,
S P AN AT s, AL T NI X 380012 5 3 28 30 s LE IR 25 BT 1 FH P 97 SRS 25 5 H 300 47 3t
HEOL, AL T NG X ) N B RS A BB AR G o s 5 — D7 T, %N A #7815 1K /b X
BRI Y AR I 22 K IARAE, FEUE S8 CDN 5 FE 10 SR I S 33 i SR M AR k. 4t
XA RGUEREG, ASCHE R T A MR N A 5 G B N B RS R R 2 R SRS, SEEIEAN T Rd 2
WA SIS DL S8 B2 g K. AT DTS A

> 0 S A T SRR R BRI B AR A S CDN AT I A 7T, Ihas 1 182k /ML, 132
> CDN 5541 4 M AN P, W R B T RS W2l 28 e AR 2 2307 20 L A N 253 38 SR g,
BR 7RG RIE S S N BT, #8872 R — B0 N A0S SRS, R R I R
WA AN DX IBAT FEE LA RN P 5 I A T PR A 7 3k B2 12 PR SR s

> I 18 M H WA 59 M AT (1 b BT B 1 SR B, Jm sk X Al 4% 3 e A K 1R e % H
A A PEAT AT I &, I (1) Imiir A 2 R U7 s DX FH 7 20 A 3 B 22 e 1R, A A5 A 28 s Tl
VR FH P SR 508 A T RE; (2) I3 DX 7 0 A 25 0 4 1] e 2 B AR DR BN [R], 8 9 253828 o ik e
T SR () Y B LR

> AL CDN Hr ) 2 1 3K B ) AN 2530 8 T AR R 9 B /N AR B KL (minimum
cost maximum flow, MCMF) &8 in) &, 38t 17 —FICE H RIE RN ERE (request-

HHREITH.

o> B2 B SR AR S IR Y0 IE A SRR tR T SR A AR RN, FIEIASC s L T4 48
YA 70 T SR B SE R i ok U7 58, 10, 5 s / BEATL A T S AT B, RBC Aer 7T EASR i 4 i
VSRR S5 26, B 250 I BB FRAIG 42%, K CDN IR %5 #8 S dkis b 20%.

7.1 REGEBRE)EER

XTI GAA CDN KUt Gl R o 25 R 3 W 28 10 2, BEARA - 19 9 2507 1) 23R BA & CDN Ik
S I S e AL H AR, 735025 8 BIA S A A I R A A7 A SRR AL BROAS, AR 3035 8 N A IRV SE R
TP 7 F8 28 A P T R 3 R S SR 37 SRS (7 ) L. D fof T 5 TS A, A Sl 17 S £ i AT

B i%:
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> 75 AT 28 1), RRATE SR OS2 R E A S8 e, IF H— /MR — AN s
R IA CDN AR5 s R4t

> FFAREAN PSSR T E G AT It R SR, IR AR T KR s SR B (5 A A RGS EEAM
b B S BRI, R S AR A B I N R, AR 2 (BT UM, K5 B Bl i -

> RN EAT R R 0K/, RIEAL 1 (URSRANE, SRR MR ATTRT AR 73 Bl ] 5 R/ R LA
B), I HARA PRI 7 K (7] D9 A7 1.

> SCHFRRIRAT BE 4 AT AL (D2 18 B4)) m DL e — e yiiAT BE I 50302 = (el A A3 ARTMA (89T,
FEFRAT I HE 1A RPN 2 B8 SR 2, #A e A 2 TR 8 At 22 47 DU 55 P R oK

7.1.1 ZRZGER

BN CDN $E it piE 2% h 8 A7 B WER GRS A°, h e A, FFHITA il
A AN TR, ARG o £E— IR A AT DUARER 9 AT 75 SR B A7 IR A B R R e

MUPZE v ik BRAT WA BEAT A7, N TR T3RIE, V P MU v € V BN 1AL

RN ¢ b, BA P ERES & SR W(r) = o ZRMHER r e & R
veV AR, e e i R S5 88 AR N BTE R, TSRO o Y BUAE Sd i A A R R,
3238 RAESLRIIRSS s B NE v RIBUEAIE R, T IR 55 8% 2of5 1 SR B R 48 )i R CDN iR
Fds. NITEG — @M, BWE CDN RIS 8N — D RERIFIRA AR S, dpo FRVRER » E
SENRIF AL a Fr 51 HT N BT T SEIR.

HU L, REPAWA TR E:

o FIFIEREE M HIE RN (|E]| x ||A*|| 4B 0-1 FEFE X, & 2., FRHFER r REWEE

%54 S, Bl 2,6 = 1.

o WHEIMERIERIN |V x | A*|| 41 0-1 55FE Y, B8 vy, KA v 2B ACE N a, 2
TN yoe =1, BN 2,0 = 0. RIEELE CDN RS 22547 A BT A FIALAI.
7.1.2 [ERRENX

ASSCAE FH 7 3R [ il R 2 B8 /I P U7 TR SE AR T P 7 B 8 T4
ZUTARWEREIR. HELGAMN CDN KR8 H ir 24658 AR5 F P SR 2 8 B,
NI FH P AABSAR N 25 5 IRl B3R ([RIR PG CDN AT W 1 7k ). X AN 3 AT AT 340 T

Q1 = Z Z Tralyg. (8)

re€ he A*U{S}

REEEFH. LGB CDN h, K& M N AR AU KRR B2 A7 S R A, JF
HXf CDN R85 &7 A2 7 AN W] W& ¥ g (63861 [k, BT A o — NN 3K, tH T

QZ = Z Yva- (9)

VEV, D e ax

DR AHb FH P 47 3R B ) A P 25 10 8 (R BB A e A T ) ATE A s D AN LA BR 2 ()
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r)r(u)r}l af)y + Qs, (U)
Ciling
Z Lrq + Trg = 17 (10)
acA*

Tra < Yw (r)as V’l”, h7 (11)
Zxra < Sq, (12)

reé
> Yoa < Cas (13)

veV

Hrb o, B2 T HAR R B RE R 20 (10) #OREEANE R AP RS, B0 A #GUR, B0 R 4G
CDN 55 as; 20 (11) BORAIRTE R » BOHEES A o, W r PTG R AR W (r) DATEEAEHRA a

AR, W (U) 1R M LA S . Poularakis 25 7 3EBH 1 AXAd Py 72807 ) 2B 3R e MU RIS
JEE A TN 25 A8 (joint user redirection and content placement problem, JUR-CP) AJ 2 i s
()AL R A7 SRAN ] 73 24 HL25 B e (1) B it i B A7 B X (unsplittable hard-capacitated metric facility
location, UHCMFL)” NP M [l @, 1R45 5 F H, M @ (U) 89— SEEiAE 24 778 TAE [57) gk —
A~ JUR-CP (A /)54, R AR (U) 2 NP HER).

7.1.3 [a)RREE(L

ASOR PR SR G B R R R B AT R R AL, fERENI R B ¢, B, Ron NI E B
a€ A" PIERER, B,y NEGEIAR o PR o 19IEKRECGE, JFH E, = Y, ) Eqo. CDN 55
WEINN S, WIETEILT Es = 0. BB i R IL WA A d iR S5, AR5 i S35 7T 20, et
dyp, = 0. 75 RE B I 1R 73 A7 5 L e N (8] At X AR AR AL 207G i AN TR, DRI AS TR FA RV S AR P 3 SR T g
SAIRKZE S, B il Re 3, AR AT RER SR 7 A . BT BT R A R AR R 45
HAR AT Ik, RS AR AT UK L AR - ML SRR B 1) B 53— AR, B T R 4 U PR
R BEAT AR e e iy A fig BRI @ 0 B R BIFRAT (i # ) M CDN e 554% S MR i
KA, TG (8) X R GE N AV ] LE IR T A

0= Z Z dij . max{fij, 0} (14)

i€ A*U{S} jeA*U{S}

HUR B T IR R T, X iy A R BR A

— fjin i i# 7,
fij = ! Vi,j € A" U{S}, (15)
0, if i=j,
> > fii=0, (16)
1€ A*U{S} je A*U{S}
> max{fi;,0} < E Vie AU {S}, (17)
JjEA*U{S}
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Ei - Z max{fij,()} + Z max{fji,()} § Si, Vi € A* (18)

jeA*U{S} JjEA*U{S}
2 (15) BRI FAEM A A I 0 AT 5 ok, AR ¢ s 5 BRI SR E S A
WG OSEIH ¢ TP SRR T R U SRR AT, FH £, = 0; R (17)

BB B X (18) RIEA ¢ ARSI REAZ KT HRGHES 5.

7.2 MGEHERNES L

R, NS T — R SR AN A A IS R A A ) B B[] 2 N (] S0, AR
RBCAer, X2 — Mg 14 ik 55 5780 FEATL], AR A2 34 i) AR fa ks Rl g, DA X3
P B SR HE R IR 55 T UK. B G, KL SR Ak BRI D[R] 0 A T 358 SR A e/ Bl T e K
ML (MCMF) FISRAF IR B0, K AR R G BINELE A, LR e 8 B 7] 7 38035 1 51 ke O o
W HRETTAH.

7.2.1 ETFMER S EIIEIRE

F7 8 SR FEATL 4% — 7€ IO (B] (R)R% (5140, 1 /i) #EAT PR 3E. RBCAer A HI AT B 7 20 A
I MOMF BT RRBE. B8, 9 7R R WAV R BARGER, F P SR B AT e

I B, RIS EA RN A = {ili € A E; > s}, FIHERNRHRASEERRN
Ar ={ili € A", E; < s;}. WIEMFSEE s; T NNERS @ L HRENENRE ¢ 1 ER, B
¢ = |si — By WIATLAM Ax 2033 A; B PR E SN maxflow = min{} e 4. @i D e ar G5}

b5, Ui/ ME RS RS HEIR A H br, BARK e A i € A MBI § € A MER
B fy. TR [87) K 4(a) W T —DMERE Ga = (V. E), BT pgEs vV A5 —Hid HA A A;
A— 2R A BT Ar, BAS—MIE AT source AT—/ME AT sink. X T source A EHAT i € A2
Z MR, REWEN ¢, BARREN 0. [FFE, 5 j € AF Al sink 2 [8]300 (1) 78 5 R0 RA 7 Sl 150
N ?; 0.

N Gy = (V,E) Wi e A Fl j e Ar Z a1, (RIS =5 R8I0 26 it I ) il A AN BV I 0%, AR
e —NERE 0, RATE dij < 0 BRI (G, 5). XF A R A; Z IR () 5), HIREHER
BN ¢ij = min{¢;, ¢;}, FFHEMNTBIRAE L E RNER d;;. mAMNERE Gq(V, E) W3k [87) B
Kl 4(a) Fi7s.

X5 E MG R Ga(V, E), Al LAl F4K source F sink /2 & KAHE fi;. (2,
Ga(V, E) X TCiERR 8 SR8 B h 5 DX 25 O B AR DGR R 3R RIS 7.2.2 /NI Gu(V, B) 1B
SR — A BRI P 5308 2 O 7 P T 285 97 P

7.2.2 RBANAB IR RIEE

WNBEABRENMBZRIE Go(V, B). AR GO — 4L A B AR = R B R 3
TEORFERE 2 — MR R AL E 5, AR ICRIEEE, RGO Z A B EREEE Ja(i, )
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400 F

S e
=] * X —e—Prediction
g 300t # N R *
- o]
: sl 41 |
* #
; 200 S e 1o \ 1
L f“ | | | |
% 100 b+ * I *?gk | IR | i
~ * | * | I & |
0 | | | |
0 1 2 3 4 5 6
Day
B o (MEMFE) AFHRRETTN
Figure 9 (Color online) Load prediction for content hotspots
X R AT SRR A

Jd(za.]) =1- Jaccard(‘/’ia ‘/])7 (19)

Hrp Jaccard(Vi, V) N Jaccard FEES. I8 PR R AR E A ROS Z AN EIER J4(i,5) 18T 0.5
(SEBR M 0.5 il FH T AT R GR IR, "R AR N K AN P = {P1, Py, ..., Pk}, P THIER
PIIRANAHZZ .

FENOR, AR R TSRt i Sk [87) B 4(b) FHI Go(V, E). BH], & Go(V,E) = G4(V, E).
N T 513 BRI AL R BT U R 9 8 0 A, ARSI T A R R R A O S AR G (V, E).
7E SRR SourcetoSink(-) IERET #F AL ¢« BRA LS, SourcetoSink(i) = {4|(4,5) € E}, M
N, € SCEAEL SinktoSource(-) AERARAH R ML § P ERIGTE S, SinktoSource(5) = {i|(i, j) €
E}). &S A% = {i]i € SinktoSource(j), i € Py}

MFRAMEFI AR G AN RGTRE P, W 34 ¢ > 1/20; BULBHAT A5, 5HT
J R TE—2 KA G.(V, E) BIN—FH 5 ny. SEAN B T DA AIE S A T R R A
R A B HRPER R j. B R R gy, B Go(V, B) HUITT I (1) £

W g RN &R min(3;c 4. Gij: 65) FRS A E”A’“iﬂd (3) MIBRIL (i,5)(i € A3,). BIHATALE,
Al R [87) FIR 4(a) YRAE H ST [87) HIE 4(b) IR G.(N, E).
7.2.3 ETRFPSHIUNMAEETHIRER

N R SRELS WA KT RS SR o IR Go(N, E), /N1 E e il &L 4N &
ok, B oo RoR T HAEEX AR R E (A ESRAE ), HRA ARIMA B8] 5817
Mix—Ap40 (W5 e h 28). Bk AR R

D(R°)p(R)VEVIX, = (R)O(R® ey, (20)

Hp, @ (o) Ron W AEFAM) HEET, © (0) RanBITIII. ¢, NHENLIRZE, R N &#/E, B
RiX, = X;_q. V NEDBHE, W VX, = X, — X;_1. D (d) RZESHINE, s NEAKE. L4,
KB BNCLEWIKE s = 24 BIBIEEA (0,1,1) x (0,1,1)24. MK 9 AT FH H B G505 0D G35 H
BOATHERA T, N BARANEITRE G.(N, E) B #E 2 W RBCAer 52

724 HBHEIBSARIE
WRPE PRI EE S5 R £, THATAT BARKI R AN A 2 F L. v 7R B R
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eu(v, ) RN AT LANIS i 25 A i € SinktoSource(s) B E M F] j AL v FIERSE, B e, (v,5)
ZiESinktOSource(j) ef(Z,U,]), (3) ﬁ\ﬁ‘/}&};ﬁ*aﬁ el(U,i) i‘%ﬂ_‘—\‘%&/ﬁ { EP?I)_IU}/F)ﬁ\ v E,:Ji%;k%
9T FH P SR NI B A U BRI FE 2 34 BT S R I N 2B TS, 75 AR R P 1 N
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Data-driven multimedia edge network and content delivery
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Abstract Recently, network multimedia has undergone rapid developments. Compared with traditional end-
to-end multimedia content services, user behaviors in emerging mobile multimedia services have experienced
fundamental changes. For efficient mobile multimedia content services, the conventional content distribution
architecture relies on a centralized infrastructure, in which global popularity trends cannot be effectively obtained.
The use of edge network architecture combined with data-driven strategies to aid the dynamic mobile multimedia
content has become a new choice for improved service quality. Using data-driven and cross-domain collaboration
methods, this paper reveals a set of principles of mobile multimedia content service and system architecture design.
This paper first discusses data-driven behavior patterns and network performance analysis. It shows the essential
difference between edge multimedia content distribution and traditional content distribution. Further, this paper
presents general edge multimedia research methodologies, including a framework of multimedia edge network
content distribution using data-driven and cross-domain collaboration methods. Finally, this paper provides
several representative frameworks, including Social CDN, which uses social information for content distribution,
CPCDN, in which a content-provider-based content delivery framework is proposed, EdgeCDN, which is an edge
content delivery framework, and finally CrowdCDN, which uses user-based crowdfunding resources for efficient

content distribution.

Keywords multimedia network, large-scale content delivery, data-driven strategies, edge computing, resource

allocation
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