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Abstract Location-awareness publication subscription system has drawn extensive academic and industrial attention
with the booming development of mobile Internet and the popularity of smart-phones. The existing systems on location-
awareness publication/subscription mainly focus on handling the query and matching problem of events among massive
spatial data, whose matching model is mainly based upon the similarities of spatial keywords,while the semantic aspect
is ignored. In order to explore how to realize the semantic query and matching in subscription/publication system. this
paper proposed a location-awareness publication/subscription system based upon theme model. Firstly, the system
makes use of theme model algorithm and realizes the thematic reflection of keywords in location-awareness publication/
subscription system. Secondly, it designs a two-step partition index structure RP™-trees and utilizes RP™-trees to create
an index between thematic aggregation and spatial information. As RP™-trees conducts a two-step partitioning and in-
dexing of the subscription information based on the topic numbers of thematic aggregation and key topics.a stronger
subscription partitioning ability is achieved,and the efficiency of query and matching is significantly improved. Finally,
an experiment on high-speed event stream and millions and millions subscription data aggregation was conducted,indica-
ting the effectiveness and the efficiency of the proposed solution.

Keywords Publication/Subscription, LDA, Topic mapping . Index

A FANEAR T SETE . T B 1 IT B R AR 2R 58 4 ST
LTI L A 2 S A6 A5 B A 1 R T B S 2 DTS R
W % 3l G356 ) A R R R R RE AL (AT GPS ) AFAE AR T R ST BN AIT R 2 R s T
AE) A K, T BRI A I R R A R R B TR E T TEVF 2 W HY B0 P 7= 6 B A3 1T 0 AR R Tawitter

1 38

Ff H 9 .2016-12-28 iR 1E H 1. 2017-04-17 ACZEFEHRP AR S W H (61672372,61440053,61472268,61472211) , 1195 4 #i %
CE W TR AR T MR IR VLN e S5 2R 75 B G0 A A B Bh 5 E BB .

BEEAE (1980 —) , B, 1, B 4%, CCF £ 51, EEWF ST 710 J9 Web B8 48 B B0HE 42 48 » E-mail : sudaxxf@163. com; B EBA (1961 —) , B, #i 1,
BORE T LA T, SRR SE O 1) S RE A AL BT R s X BB BR (1980 — ), W, L, B Hodz WL AR O, 32 A 5T O 1) S S ) B HE Ak B,
E-mail ; ppzhao@ suda. edu. en GEAFVEE) ; XIBBIM (1965—) . B Wi+, Z04% . = EWF5E 5 ) 05 L RS M 4 B A Z (1963 —) . 5,
M, W+ A RV, 32 BEE 5 7 ] R R R A B AL BRI K R



166 AN I A =

2018 4F

VLK — S8R5 5 - & . O P SR AR 5 T — A SR
SCBRFH AR R 2 A L B2 A TT B L An . A R SR R T o
JT7 08 B 3 % 125 S mE) T T 5k, WG G I 173X 4% SO AE
B S TR G P . AL i S RERT T B il 5
— A PR 2 5 B TR RO 19 2 8] XA, R B 125 S &
R — A 23 )R U % 25 ) 5T AT B I S ] X H OGBS
VETC IR 2 i A B 2 B HE R 2R 3T T

BRI 2% AR R Tl AN [ 00 T %o i T 7 B U 1T
B R A RGHAT T IRABII . FEA T TR A
AR 45 F AR 0 O B RN B R R R G AE S5 R AL B
J5 T : Sadoghi 5 N4 — Bl A /R Rk 2R 5| R 2047 s
BT B & A 2 0 [ I K 25 18] 45 8 48 22 LR A 19 B 2 A 21
AR ARG Ry, DLz AL B Y T B R A R L5 Jiang 4
NSRRI T —Fh Rictree R IR 5 RE N 54 3 4R 3R [
Top-k AT B s Guo 55 A& T — B 37 44 1 & IR 09T B &
MRS L ARG REES W S W 5 & T DUk A
28 B R I E 1 55 P il i 5 R AL AR R . TEESS K1k
BACHE T L AR TR T — Rl R i R A RO Y 3T
RATFRGE L F G AE = i BT T T R R R
SZ P S B R R s Yu 55 POV ESCERLO IR B Rb bk — 2B
T AR A G 4R [ Top-k 1T 0 A9 5535 ; Chen 55 APV 75
AL BRI VT B K A F g8 rh o) AR TR 48 8 5 et 1A T
52] 5 BE 4E 15 BT Top-k 00 (9 A i T Fe 8800

SR AE L3R WA J7 1T 19 AR P 1T B 5 = 1 1 DT I R R
R DT, oK % I8 T VTS, 20 3T i il i, < AL
TSN VAT 1 U e o B D A T = L R v A | o e S A
BT LT LA KL TR B R Y TT B R A R, LR S
FHPRES . A SO 32 R B 51 A B 7 5 8% k03T B & A R 4E
AR T — R A B T R B Y L T B R A R G
(Location-Aware Publish Subscribe basing Topic Model, LP-
STND , [RI B 3 1T T —Ff i 850K 43 X R B 458 RP™ -trees, 5%
I S5 R R WY % R G T LUTE 3 il 8 9 SR L T T T B R
4R b s B i DL

2 ETTFTEHEBNCERMITAL S RSEH E&
ik

2.1 TTASEHE4%

DT

TR T OB AT R RGE T, — DT s={s. T,
s RV SCARHEIR (G B s, T #1550 K IBA5 B s. R IR 3 41
AR RE BRI HE R RF RWES CF s TH—A
KEFEGHB W s. T={K, KoK, ). 2150 &%
TT 5] T IR 4 14 2 R) X, % 28 [A) X 48 5. R SR AR B8 &8
25 B R 1 £ /N i B IR (MBRO S 7). il 4« (51, 232256<C
lat<{51.414526,128.514434<long<127.534123), HIt.iT
[ s RN

s={[K. Ky, K, ],R} eh)

2)F A

— e =N UAFRES . T M—A=EfFE A

e loc M. e. T 5 s. T WESCHBL BT e. T={K, - Kp»s
Ko} se. loc Jee—A~ M 4 4 BE R 19 25 [145 B Bl . (lar=
51.332546.long=128.025464) , I H e W R N .

e={[K. Ko+ K, 1:loc) (2)
2.2 EEmkgt

AR SCAE B T 3 RO R G 0 BRI T R B A R G R T
W RO 2R £ AR LDA (Latent Dirichlet Allocation) , f#
VT 5 = 1) SC B A 5 AR AR L - AT . KR T I 5 A 1
YAME B (. T e, TOVEN LDA Il 44 5 56 1E4E , @ i R
Wr b 1 25 5 56 0F L 05 SR 1) 5 B S T X R Y 2R Ay A . X
— AT S A, N A ST K, Xt R ) 3 8 K 17C
e T4 A A % B e 1 S KD SRR K BT o A A R B
Y A B AE S T B S TS S s Tree
B 5. Trpe = (K., NKIG, Ao NKIG b BRI IT B s 7T 36
IR

s={[K NKIG, N NKIG 1R} (3)

B SORTE B e T PO M R B RBUT B 5
s. T HYAL B )5 B MR, B e Tope = (KIS A KIS A o A
KOS bo Bt Fiffk e AfRRH .

e={[Khe NKLo N NKIEC Tsloc) €))
2.3 ITREEH#MEERZERX

BT 3 U R 7 R UT B R A R G DL AR A =
LG | 3 8UAR A DG I B2 25 (Rl {5 B DG L 3 F,

EX VCEMICHD X F—A45 2 W5 £ 8 KL A
oKD RIE VS E SR ML R MOKES S KNS ) > &
(& JVCHE B IR 4 8 KI5 380 KIPS Ui,

EN 2(EMEARILED T —NHEMNITHEBMES
s. Tope FIFAF EBE S e. Trpe , BAE VLB M, Q1 2R X T
Y Ko € 5. Trpe 8 MK s KinG ) > & (& Sy DU AL 13 {5
Ko, € e.Trpe ) o I8 4 F LG e. Trpe 5 EBES 5. Trec
VT ic

E X 3 EAEBILHD X — A2 2 1T b 1) 28 [8] X 35k
s.R A28 0] 5 el loc, IS Z5 0] 55 e. loc Y% A Z5 ] X 35,
5. R4 FF (1425 (0435 85 e. loc 53T B (1425 7] X 3815 Bs.R
VC T ,

VL 25 0T kT 3 BB 1 4o B RN 1 1T Bl R A RGN
3 Fh UG A s S B ROk ARSI BT R AR E e
PTE s VERECAY 2 X,

EX AGTRSHEMFIE) S TF— P AENITHR s 55
e R M e WEBES . Towe S5ITH s B EBES
s. Trpe VETC AL e 1928 [R5 B S 53T 0 s (925 1] K 3 f5 B
s. RVCHL R At e 5T s JTRL,

B Ji » 8 YOI 32 RRURE R A o7 i JRH AT Bl & A AR 4 (LP-
STM) 75 2 fif P 1 7]

FEX 5(LPSTM) X F—MAEMFIR EM—%
EMIT RS S 3 T 35 BUR A 07 BT B & i RS
HMREHESAEITH s CEAFHF e, Hp s€ S,e€E,

JTAETFHAR A SCA R T B, AR S AT A1
AR s = (“KFC, W LLERT 7 Ry b o = {“F 235, 1T



5 3 3

ficf oy o, S T R RV R A 57 R O Bl R A R B 167

Mg PG 37 Ry } sy = ("ML I VR T 470 R, ) s
e = R IR R AL TT IR I UG B RO IR, TT ISR BT,
Locy b o TS B S A S5 60 2 8] 5 8 0 Al AN 181 1 BT, Hevh
er VURL 51, BRI s B R (P4 A0 S2 1 o0 WO EIBER S
[PR4E, AhSZIICES, B loc) YA Ry, IR 19 32 BUEE & 128 [E) 45
BHERICHL . e ARVCHEL s, BAR loc) T§A Ry ARE s, 1 4L
Al A H A2 1 o B9 BB S AR, S 32 R DLAL,
R er RILHEE 5,0 535b,e0 NITHES 55, BN loey BE A& A
R, P 1925 [ {5 BRI HE , R e ARPCHL 55 o

sie | PO pe | ey | ] sz [ekido
e | TS
51 kee | .. | . [PEE 3
52 Uy ME . ET7 L
51 i WY& ’,
i} R;
! ® /o
R

1 T ORI (30 BN T D S A 2 B AT I e o 11

Fig. 1 Sample of subscriptions and events in LPSTM
3 BEEMRAR

AT Sy e T 3 AR [ 10 B IR T R K A AR B A R D
FiC [7) 50t HH T T A0 25 1 il DR 5 G L X P A i D T B A 4 bk
FAVESE e 7 52 5 D0 Ak 0 o 28 ik e R R AT SE 96 X L

B 3 A R 0 B T TR R A R SR A I VS A
A B 1 [R) BTG AL T 1) SCAAR B v O B 5 X R I AR
G UCHL s 2) %5 [ fE BUCHD . A< 19 32 i W A0 25 T R AR R
7008 2 A P8 R 2 (B) 5 R A 3 IDUF H 5. TR W
FEARBRAE EUESHRE I oRAE 2B HERSIRESI
B F S RJE L2 BE B REIW Rtree R RFIITH
B 23 A5 B 7RIS AC B B 25 b DA SCy R i T P AN 45
W %, FE 11 e e a8 5 B SN R T I
R-tree it AT A 1T s 25 M5 B AR 1T B £ 4
SRJG LT B R E UL A B HER T AE, A8 5 3 B4 A T
B TTE . % 2. i Jaimad T e 3 HE R 51 308 & 4k &
B DT T (9 008 8 4 L SR U5 72 R 514 R-tree [ 304 H 25 [ {5
BB B R A VT C , 40 2R A (F {5 B UC T L DGR Il 25 3R, 2R 3T
PRI P T7 32 43 3 o 25 T A5 B R 2 J7 1 (S-Fist) fl AR &
997 1 (TPC-First) ,

4 EHTF RP™-trees AR AR

T BT I S R B E C AR AR SCER T — AT
19453 X K51 458 RP™-trees, 7 RP™ -trees o1 4> 11 i #8 A
— A bR R RO R 6, 6 R EES 5. Tree HHE
ot g b F AR BUUR B/ £, RP™ -trees TR
a7 b A A 0 FANE N SR 4 X I 1T 1 L 2R R AR A O
B F 6 X DR BT B T AR — 2 R oy AR LS R IR

o B A AR N (B AR R 5G4k 32 80 o /9 3T B8 Rl 43 3 IR — A4~
THET . AT RIFEE R A SCRYE A F 4L a7
] X 55 B 5. R @& T Retree, B — M e, i JE R4
e. Trpe RPN HITHED T ) F4E 19 R-tree, SR G MR I8 e. loc 3G %5
] {75 D A P T o8] i 3o 4, I 5 AE 32 AR A R 51 LIS ETT 17
e RIS IE AL 25 21 .

4.1 FEEEFSI

RP™-trees REI M5 MLRI TR P FEES ., 8
— % RE T EEAE N EIA TR 5 A TAEAR
AR F 4 RN .

S=L ULy UL U= UL (5
W e M EBELICHE s 0 FBES VA e B FEBANH—E
KRFRET s 1 FEAEG R AR L LR K0 s i
H—AFEEHHRE e W EBES T RIEE N 2,e 5 E
AEs MEER2Z—, B8 0 TEAEMEA BT ARE
BT R B L — 2B AT A XL R B

Loy = Loy ULy ULy, U=+ UL, 6)

MR S 2 AT IS Ak o VEREIT B 5. 84 s PR A
M 3BT e MEBES T, MR- FHEH
WA e MEBEST R4 e AR s LR, Bk, X F
HAF o AUT R F B BLAE e 0 EBESPIITR . 17
B 4 b EL A AR Y 32 T B S vk T B R AR L R R
IR B 2 R AR 5 — A S P AT BB MR AR, B A
SCHEPE LT IR 2 R A N S B R IR IR Y B SR DG T R

MRYEE 1 N EAES R WE 2 iR, 2.1
WAiTR EEESWETANE N MSHBEAFEL, M L,
SR JE AR S T] =5 R0 0 0 A 0 I S B A, AR, IRk
PR S E . B E e JHE
MRS EMAECN 2, M E X 2,7 L, hWITHE o0 A
VC i ,

sle [ e IES L v | A e Redoe
51 Rﬁc <= . k| R,
$2 Fur IME| - | ER L
53 SR | - - T R

@@ ]
SDED

B2 FEEERIEN
Fig. 2 Topic collection index structure
4.2 BT RP™-trees R5| &M E ) TE
AT RP™-trees IR I 458, W&l 3 T, RP™-
trees FH T &R A3 2E 000 - D AR [ SCHE H i P 25 3 DXk R 43 1
JZ E S EIHER S5 2) AR AN R 4 B A ) IR R



168 AN I A =

2018 4F

ALY 2 ARG R-tree, X HLHY R-tree 2 FI Ok I 38 5 14 1Y
ZE 5 8 IR A RVE AL VT 8 Y R L 4 . 2T RP™ -trees HY £
WV EC I AR 455 — D F A e, BRI B 2 > B Y 32 A
B HR 3 S B ) W L SR JE AR e, Trpe 78 RP™ -trees R
Sl AR B VCE T B F M R-tree, i — R4 e. loc $ T
TC 2 Ji) £ G B T (40 s 4 L f i 7 AR 5 R | B R e T 2
VT IR A 5 4 L AT 45 D i &5

R-tree(2, BE )

[ 3 RPTM-trees R5| 45
Fig. 3 RPTM-trees index structure

ASSCAE I 1 #5249 oK A B JE T RP™ -trees 1% 75 16 JU
FCid #E . X T4 WP o) = (RIS TEIETT 3K L WGl &
FOLIR AT IR L1717 loc o T SEARYE © o > BURY 32 A AL
FBOCHE T 0 TS, ANZ A AT E TN o = ([RE A
32T locy y o MIILTT RATHE Y o0 B9 32804 5 09 32804 B0k
2, M T Ly AT BIA 3 A J2 8, [N 0 F SE 9 5 B Ak 2k
BRVIF L, TR9iT s KB e AR TE 38R AR R R
locy KEBRHANL A R-tree (2, A . LB locy PETE 51 Y2 ] X
R ELRBE—BIIE s B EBES DA R
AN“HNSZ7 AT o0 B9 TR A b 0 B T B s R AT e
M A T 25 2R

5 SLIg

o T B UEAS SCHE Y Y e 7 FR A R | e A 3 b
R T RN AR T PERE AR5 TE A IR A9 3T 13 A $0 R W) /Y
FEABORUR 8] 19 25 1 32 R 5 7 394K B S5 S 80U AL TR 43 Jik
T RP™-trees fif 1k J7 28 By VE iR, O 5 W0 21 6 ofE 09 J7 28 R AT
XF L

S b TR R 5185 K AR A R B, S A
JAVA RS, SCRHE 855 - centos 5. 6 R4 &R 1E R
4 ,256GB AT ,64kB L1 cache,
5.1 TWHEEMTIWESRIISHEE

AR SORE G2 205 B0 SRAE N LI EEE . B
ZBME BATE 0 id 2 B T 8 R 1Y &S TR A B (& 2
BEY LK PR B bl S, 3k e g 1 R AR O S 1 A R R
I3 Ak ARYE RS TP A B0 23 ] AE R AN 8 DL — K SE R AL
HE R — A 23 8] DX 1R SR O B A T T ) 0 S 0D OXAR L 0K %
SRR IT B N . B TSR & A R, A SCR 3R A7
ROB O SCAR R 43 R T A SOARE B NI A s 2 FhaT i
SRJE AR O R SCAS (5 B, R EAREAY LDA B k44 3 5
AN O B 1 T A R A0 A P A A M R e ORI R O G
X N Y A T A B A R R E R, I I

LA BT 1000 T3 AT B AT 10 J7 A4 = 44 S D e sk 8
Yo, RIBRMNB TEIEENSHOLHE .
*1 S¥kE

Table 1 Parameter settings
e 81
T B Hy A H 2M,4M,6M,8M,10M
THAEAEAMTFHKE 4~8
EHERELSNTHKE 5~10
E R IR A 0.2,0.4,0.6,0.8,1.0
AN BAE b A A B 200,400,600,800,1000

R-tree % LA &

40

5.2 R

S L B RP™ -trees Fl A Fl 36 #fE 7 &£ S-Fist, TPC-
First (¥R, B TX 3 M RBIMENERT] B 5105 5L
S3AT T X 3 R B AT RS B0 L SR S 43 0 UK [ 3T 1)
A B TR Y 32 A B RO [ 1 S A S 0 T KR
SRAAT I ST L AT B TR PR .
5.2.1 ABF4H

HAEX I 3 R TIr E R T B AR g K TR N A
TR AL, SCRR S R R 4 Fros ., B A4 e DL 3 AR
10 P A T4 B A DT D 400 1 1 T 1 A 7 T T ) A
AAMBEOLT  =HF N EIF#E LT — B HE T SFist #l
TPC-First, RP™-trees I NTFIF B R K. 450 HrixX J& B b A
¥ F S-Fist Al TPC-First & 5], RP™-trees /=4 T #H £ [y
R-tree, 3 ¥4 5 BN A7 FF 49 38 R AR 3X 9% R W 35 38 m 9 772 4
AL WIS K, S-Fist #l TPC-First B & 51 25 & —FE R, X
A3 IX AR TT RN R E TR R HIW T A T & BRI 2
23 MM B 26 (S-Fiso) i & 34 47 B0 %8 (TPC-Firsv) .

Ll [—

2 S-First
- TPC-First

[

B4 NAFTTH
Fig.4 Memory overhead

W FE/GB

A%

5.2.2 RE#ITRAAK

Sy MEx 3 Al ZR AR E Tk FRATHE AR [8) 3T 1 B
A3 E HEAT S5, 7 2 554 DT I A R AE S (R T [ AR R R 43
AE 5 FiR .

T .
—@-- SFirt "
S - TPC First o
-
5 w0 P _ e
< - -
E e ¥
x W T
" I g
=] 2‘”‘ e
=
100 a
o -~ e 7
M 4M &M BM 10M
THA&
Bl 5 3T A%
Fig.5 Number of subscriptions



5 3 3

ficf oy o, S T R RV R A 57 R O Bl R A R B 169

ML 5 B 1 7 245 6 1 F- 357 DT JC B ) R 3% 5 | 0 R s 1
J7 1 RP™ ~trees Y3 B AR & i 47 19, IR & TPC-First, H
JEHTETF RP™-trees MR 4% 32 U8 & K B KN DL o 56 4 32 10
ST B 4 X RE i & TR P A& . 53 5h i T RP™-trees Xt
TT 1) B89 53 X e 7 3 5, {1 745 5 4 4 D 9 R-tree R 51 09 25 [ {5
BRI IR A T4 T R-tree XHT B A9 33 JE ALK .
5.2.3 AR EMAHK

StF 3 MR, EEAHRE - EFEENSHE.H N3
il 2R 51 A0 2 4 B w4 AR i 3 R R AT B SR . A
6 FT /R » 24 T2 BUECE 3 0 i L 3 A 22 51 A 7 259 3 8 DG I I AR
FEW D XS R S B R AR N, 3 Fh R GRS AR
ANETT B4 X T RP™-trees I /N5 5 W 4k, 32 M Oy RP™-
trees T S AR A O Ht 5 R0 43 9T B L 24 5 A AR n B, oA
FHI RN S B, 454 R-tree 7625 M5 B LA I8
A o 45 2 24 VT 2 17 A 82 T S-Fist, TPC-First ik — 4 3
Ao oAb BB AE R B T RV R G, 2 1 DR S ST 1) A AT
R H 38— 2 80, 33 % P A B 3 RS 4 L T I R
ERR PN

4
—ll
o T T
350 ST T e
A RF™.prec ~ R
2 am}|-®- SFist *‘--—H_‘h ~e
= ge| ~® TPOFit L SO
E m
Bl 18
100
A
50 A
[ > &
400 800 1000

E
2 N g

E6 EEAH
Fig. 6 Number of topics

5.2.4 FRFEHEIMELSKE

U 45 AN 7 TR R AR R 32 BRI
T RP™-trees (¥ G EC I (8] B .4 T S-Fist Al TPC-First, {H
M 7 i m] LIS L 3 B g gl L RP™ -trees T {4 )
FHAR S B UK. BN AR E T S-Fist #l TPC-First,
RP™-trees R JH E ARG 1Y A< BE 43 DX OT ), Bl 6 3 0 1) 32
B4 KB YA KL RP™ ~trees A 48 3 5004 4 1 B 0T A Y
il 13 40 93055 o o 451 X 5 14 DG I B U 066 5 4 AR A R
B BT R . (F R 0 A ST h AR S K R R R
10 I, RP™-trees FY VT L B 8] 13 & 3 K T S-Fist Al TPC-
First,

A RP™M e
450 T _@.- SFirst
400 | —@— TPC-First

R [ I S SE U — 2
E 300
I UG S
B + 4+ +
&l 15

100 A

%0 ry re 'y -~

0
’ s 0 0

7 8
B EERAKH

SRV (XU E N RN

Fig. 7 Length of event theme collection

BRIE AXHN T A EIEAAIT KA RS LS
ATE SCVE TG B4 0 B L JF $2 10 1 K 3208 Y 7 ] ) o7 B Uk
U R AN I v L = S G | N [ S e s 1 N U A
BT R AT R R T m AR T S5 UL T X
RO AW IC R, SmERE] RS LITE &R
BB SRR T T T B B 4 b ST B e L v A A DE R .
AT K B SCURTRE 51 A B R B 3T 1) & A 28 48 v s 7k R
R ) B ST T5 1) AT — A2 K 0 5 T 3 AU B 0 £
BRI ARG 51 A Top-k Bk, i 454> 1T bl &5 Bk 4k
Fiid s B LEZ AR L AR RS TR IT
158 445 2 2 7 R TP O B R T B AR T 0 R T A

[R]
£ £ X W

[1] CUGOLA G,MARGARA A. High-Performance Location-Aware
Publish-Subscribe on GPUs[ C]// International MIDDLEWARE
Conference. Springer-Verlag New York,2012:312-331.

[2] OOI BC,TAN K L,TUNG A. Sense the physical, walkthrough
the virtual,manage the co (existing) spaces:a database perspec-
tive[ J]. Acm Sigmod Record,2010,38(3):5-10.

[3] HU J.CHENG R,WU D,et al. Efficient Top-k Subscription
Matching for Location-Aware Publish/Subscribe[ C] // Interna-
tional Symposium on Spatial and Temporal Databases. Springer
International Publishing,2015:333-351.

[4] SADOGHI M.,JACOBSEN H A. Location-based matching in
publish/subscribe revisited[ C]// Proceedings of the Posters and
Demo Track. ACM,2012:1-2.

[5] GUO L,ZHANG D, LI G,et al. Location-Aware Pub/Sub Sys-
tem: When Continuous Moving Queries Meet Dynamic Event
Streams[ CJ/ ACM SIGMOD International Conference on Mana-
gement of Data. ACM,2015:843-857.

[6] JIANG H,ZHAO P,SHENG V S, et al. An Efficient Location-
Aware Publish/Subscribe Index with Boolean Expressions[ C]//
Web Information Systems Engineering-WISE 2015. Springer In-
ternational Publishing,2015.

[7] GUO L,CHEN L,ZHANG D,et al. Elaps: An efficient locationa-
ware pub/sub system[ C] //IEEE 31st International Conference
on Data Engineering (ICDE). IEEE,2015:1504-1507.

[8] JIANG H H.ZHAO P P,SHENG V S,et al. AnEfficient Loca-
tion-Aware Top-k Subscription Matching for Publish/Subscribe
with Boolean Expressions [C]// International Conference on Da-
tabase Systems for Advanced Applications. Springer Internatio-
nal Publishing,2016:335-350.

[9] LI G,WANG Y,WANG T,et al. Location-aware publish/sub-
scribe[ C]// ACM SIGKDD International Conference on Know-
ledge Discovery and Data Mining. 2013:802-810.

[10] LATS A,WANG G Z. P2P Streaming Media Resource Location



170

it B LR

2018 4F

[11]

[12]

[13]

[14]

[15]

[16]

Algorithm Based on publish/subscribe [ J ]. Henan Science,
2012,32(2):239-243. (in Chinese)

el , ERZ. B TR AT T A P2P i R B U e A Bk
(I T RR42,2012,30(2) : 239-243.

HUANG Y, GARCIAMOLINA H. Publish/Subscribe in a Mo-
bile Environment[ J]. Wireless Networks,2001,10(6) :27-34.
NAICKEN,MURUGAPA S. Trusted content-based publish/
subscribe trees[ D]. University of Sussex,2012.

EUGSTER P T,GARBINATO B, HOLZER A. Location-based
Publish/Subscribe[ C]//1IEEE International Symposium on Net-
work Computing &. Applications. 2005 ; 279-282.

HU H,LIU Y,LI G,et al. A location-aware publish/subscribe
framework for parameterized spatio-textual subscriptions[ C] //
International Conference on Data Engineering. IEEE,2015:711-
722.

ZHENG K.SU H,ZHENG B,et al. Interactive Top-k Spatial
Keyword queries[ C] / IEEE 31st International Conference on
Data Engineering (ICDE). IEEE,2015:423-434.

ZHENG K,FUNG P C,ZHOU X. K-Nearest Nei-ghbor Search
for Fuzzy Objects[ C]// Association for Computing Machinery.
Special Interest Group on Management of Data. International

Conference Proceedings. Association for Computing Machinery

[17]

[18]

[19]

[20]

[21]

[22]

(ACM),2010:699-710.

LIU H, UNIVERSITY X, XIANGTAN. LCESM: Locati-on-a-
ware Context Event Subscription Mechanism[ J]. Computer Scien-
ce,2011,38(7) :80-79.

WANG X,ZHANG Y,ZHANG W, et al. AP-Tree: Efficiently
support continuous spatial-keyword queries over stream[ CJ //
International Conference on Data Engineering. IEEE, 2015:
1107-1118.

PODNAR 1. Location-aware Content Delivery Service Using
Publish/Subscribe[ OL]. http://people. kth. se/~ devlic/publi-
cations/temc03_final. pdf.

YU M, LI G,WANG T,et al. Efficient Filtering- Algorithms for
Location-Aware Publish/Subscribe [ ] ]. IEEE Transactions on
Knowledge &. Data Engineering,2015,27(4) :950-963.

CHEN L,CONG G,CAO X,et al. Temporal Spatial-Keyword-
Top-k publish/subscribe[ C] // International Conference on Data
Engineering. IEEE,2015:255-266.

MISHRA S,MURTHY C S R. An efficient location aware dis-
tributed physical resource block assignment for denseclosed ac-
cess femtocell networks[ ] ]. Computer Networksthe Internatio-
nal Journal of Computer & Telecommunications Networking,

2016,94(C) :164-175.

(L% 130 )

[14]

[15]

[16]

[17]

LIN H L,LT Y, WANG W P, et al. Efficient segment pattern
based method for malicious URL detection[ ] ]. Journal on Com-
munications,2015,36(Z1) :141-148. (in Chinese)

MRS, A5 A%, EART L 55 SR B T Bl Ui 2 URL A
Jrig )] 845 4, 2015.36(Z1) 1 141-148.

YANG Z M, LI Q,LIU J R, et al. Research of Threat Intelli-
gence Sharing and Using for Cyber Attack Attribution[]J]. Jour-
nal of Information Securyity Research, 2015, 1(1):31-36. (in
Chinese)

T W], 2508 X2 2 L 46 T 1) 0 o W90 U0 A9 S 15 e e ) P A
FE)] AR B2 W5E,2015.1(1) :31-36.

SAMTANI S,CHINN K, LARSON C, et al. AZSecure Hacker
Assets Portal: Cyber threat intelligence and malware analysis
[C]//2016 IEEE Conference on Intelligence and Security Infor-
matics (ISD.IEEE,2016:19-24.

AHREND ] M, JIROTKA M, JONES K. On the collaborative
practices of cyber threat intelligence analysts to develop and uti-
lize tacit Threat and Defence Knowledge[ C]// 2016 International

Conference on Cyber Situational Awareness,Data Analytics And

[18]

[19]

[20]

[21]

[22]

[23]

Assessment (CyberSA). IEEE,2016.1-10.

DAI W, JI W. A mapreduce implementation of C4. 5 decision
tree algorithm[J]. International Journal of Database Theory and
Application,2014,7(1) ;49-60.

PATIL T R, SHEREKAR S S. Performance analysis of Naive
Bayes and J48 classification algorithm for data classification[ ]J].
International Journal of Computer Science and Applications,
2013,6(2):256-261.

PAN W,CHEN G. A method of off-line signature verification
for digital forensics[ C]//2016 12th International Conference on
Natural Computation, Fuzzy Systems and Knowledge Discovery
(ICNC-FSKD). IEEE, 2016 :488-493.

VLADIMIR V N, VAPNIK V. The nature of statistical learning
theory[ M]. New York: Springer-verlag,1995:988-999.
CRAMMER K,DREDZE M, PEREIRA F. Exact convex confi-
dence-weighted learning[ C] // Advances in Neural Information
Processing Systems. 2009 :345-352.

HOI S C H, WANG J,ZHAO P. LIBOL: A Library for Online
Learning Algorithms [ J]. Journal of Machine Learning Re-
search,2014,15(1) :495-499.



