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Abstract

Abstract

The high speed development of public security informationization has
accumulated rich business data, Species continue to increase,the structure of continuous
alienation, the total amount of continuous growth. As of the end of 2014, the national
public security organs to grasp the data resources has reached more than 100 kinds of
hundreds of billions of dollars, information data has become a new type of core
resources after the police resources, equipment resources. The search is the public
security information acquisition and basic means of judge. The traditional full text
search system has a large number of results of data "accumulation”, once again the
screening of large workload, the target can not be accurate positioning, the use of low
efficiency and other issues. Using distributed computing architecture, the SolrCloud,
Zookeeper, high-speed cache and other technical means, the human, vehicle, case as
the object of the reorganization of data, the use of intelligent analysis, object panoramic
files and other means, to help users in massive data resources in the second accurate
target, can be obtained from the holographic resources to retrieve the most consistent
user expectations. Therefore, the design provides an advanced, efficient, intelligent,
safe and intelligent search platform to meet the needs of the public security police in
the era of big data has an important strategic significance.

In this dissertation, the research and design of large data massive index model and
public security intelligence search platform are carried out with the actual application
of public security search. Firstly, this dissertation describes and analyzes the main
technologies of J2EE system, such as the lightweight system, big data massive index,
and the system's overall business requirements, functional requirements analysis and
non functional requirements analysis. The system design, data base design, application
function design, system security design, system implementation and testing analysis.

The successful development of the system and the deployment of on-line, from the
whole to enhance the retrieval performance and user search experience of massive data,
so that the system has the characteristics of intelligent, for all levels of public security

organs to provide convenient and efficient, high value data search service.



BT RBHEBOR K A 2B B R G R 550

Key Words: Big Data; Mass Index; Intelligent Search.



H &

B I ettt 1
11 FHFBREERE BN oo 1

1.2 FHREERFARIZR oot 2

1.3 WITABLHLILGERD ..o 3

B E ARG RHT e, 4
2.1 BEEBIETER oo 4
211 BN TR AT HT oo 4

2.0.2 BEREEIEIRI..oooooooveeeeeeeeeeeeeeeeee e 5

2.2 DB R O oo 5
221 BB TIBE oot 6

222 FEREEZEIIBE ..o, 11

2.2.3 BRI FTIAE oo e 13

2.3 BB R AT oo 17
2.3.1 BRBEMERETE TR oo 17

232 BEMETETK oo 18

2.3.3 HABEESR oo 19

2.4 ARBBINGE oo 20
BEE BB ST e, 21
3.1 B .o 21
311 EFHEESIEMNEET R 21

3.1.2 AKFEBUREE A BB EIMA oo 22

3.1.3 SFRBABID BIREL oo 22

3.2 BRGIZEHIIEIT ..o 23
321 BRTHEELEM. ..o 23

I I 2 L o OO 24

3.2.3 BRGHRIMEH . ccooooeeeeeee e 25

3.3 BRIEAITR oo 26



BT RBHEBOR K A 2B B R G Rt 550

34 BBIFLEH oo s 28
3.4.1 Web FRFFHISTHELER .ooooeoeeeeeeeeeeeeeeee e 28
342 BLEEM ..o 28

3.5 BUHBREEIETT oo 29
35,1 BB BHITE oo 29
3.5.2 BRGIRER oo 30
353 HIIETT B R e 31
354 BRI oot 31
355 T BT A oo 32

3.6 ARG .ot 33

BT BGEIIEEIEIT oo 34

4.1 BERHEEBRIZET oo 34
411 BARRERIBRSS .ot 34
4.1.2 SEIVIEt FIBIL oo 37
413 FEALIR ..o 38

4.2 BEHBERTINEEIZIT oo 38
B.2.1 ZFEHFHI oo 38
8.2.2 3BT ..ot 41
4.2.3 FBERBIEE/IRSDZ oo 42
424 FEREERALTR.....oovioeeeeee s 45
825 FEXLGTH T coooooeeeeeeeeee e 49
826 BHZRTENL. ..o 53

4.3 BEIBERREHTUT oo 55
431 FBGIBUEE ..o 55
8.3.2 BRGINEE oot 56
8.3.3 FEBRAEE oo 58
834 BEIHEE ..o 59

B4 ZRBEINVGE oot 60

FBRE REREEI e 61



H %

5.1 RABRBREBEIR ..o 61

5.2 FAFRTHBIBBIAIE ....cooovvoeveeeeeeeeveeeeeeeeeeeee e 61
5.3 BBREFE ..o 62

5.4 HERETET oo 62
5.5 B RTERERE oo 63

5.6 BRZEEHTT ooovoocveceeeeeeeeeeee e 64

5.7 ZRBEIMGE (oo 64
BARE RGTIEIMR ..o, 65
6.1 BRBESEIM ..o 65
B.1.1 B BETEER i 65

B.1.2 FHZRARSS oo 74

6.2 BRYGEMIR ... 77
6.2.1 BRBEINREMER ..o 77

6.2.2 BRGEMEREMER ..o 85

6.2.3 RGELREMMEE ..o 86

6.2.4 TFAMET.....ooi i 86

6.2.5 TR R G I3 oo 87

8.3 ARBEINGE o 88
BEE B SR ..., 89
T BB s 89
T2 BBEE ..o 90
BETTER. ..o 92
B ettt 93

VI



Contents

Contents

Chapter 1 INtrodUCLION ..........cooiiiiiiieeieee e 1
1.1 Research Background and SignifiCance ............ccocvviiiiiiieiincicic e 1
1.2 Research Objectives and CoNtent...........cccccvoveiieiieie s 2
1.3 Disseration Organization ............c.cooeiiiieieienene e 3
Chapter 2 System Requirement ANalysis..........ccooeiviiinieneeniicieiiin, 4
2.1 Overall System ReqQUITEMENTS ........ccoviiiiieiieeie e e et sa et a e sra e 4
2.1.1 Business Requirement ANalYSIS..........coooviiiiiniiiiiiiiiine e 4

2.1.2 Overall Construction PrinCiple .........ccccviveiiiiioiciiiic e 5

2.2 Functional Requirement ANAIYSIS........cccooiiiiiriiiiiiiieee e 5
2.2.1 Search Application FUNCHION...........cccoiiiiie e 6

2.2.2 Object File FUNCLION ......ocoiiiiiiiiciciit s 11

2.2.3 Management Application FUNCLION............ccooveieiieie e 13

2.3 Non Functional Requirements ANAIYSIS .........ccooviiriiieieienesee e, 17
2.3.1 System Performance ReqUIremMents ..........ccccovveveieereeve s 17

2.3.2 Safety REGUITEMENTS ....ooviiirieiieieiereste st 18

2.3.3 Other NEEAS .....cuiiiiiieieiee e e 19

2.4 SUMIMATY .ottt b ettt b e nb e e b e e b s nne s 20
Chapter 3 Overall System Design .......ccoovveeiieiiiereesie e 21
3.1 BasiC DeSIGN CONCEPTL.....ccuveiiiieirecie ettt 21
3.1.1 Vertical Extension Based on Search ENgine..........ccccooovviiiiiinienennn, 21

3.1.2 Information Extraction Based on Data Integration................ccccceeuveneen 22

3.1.3 Hierarchical Model of Object LeVel ..., 22

3.2 System ArchiteCture DeSIgN .........ociiiiiiiiieecie e 23
3.2.1 Overall Functional STrUCLUIE...........cccooiiiiiiiiieiee s 23

3.2.2 System Data StrUCTUIE..........ccuviiiee e 24

3.2.3 SYSIEM TOPOIOGY ...t 25

3.3 SYSEEM ROIE ... 26

Vil



BT RBHEBOR K A 2B B R G Rt 550

3.4 Program STIUCTUIE .......co.eiiiiiii ettt 28
3.4. 1 WeD File SrUCTUIE ... 28

3.4.2 PACKAQE STIUCIUIE........eiiieiieiieieieee e 28

3.5 DAtabase DESIGN.......ccviieiieie e 29
3.5.1 Naming CONVENTIONS ....cveeueeiiieiieiesiie e eie et sie e nneas 29
3.5.2INdEX MO ...t 30

3.5.3 Data Meta INfOrmation...........ccoceviriiiniiieieeee e 31

3.5.4 INUEX SEOTAQE ...veevveeieeiieeie ettt ba ettt e e e aeantennes 31

3.5.5 0pen Data PIatform .........cooioiiieeet et 32

3.6 SUMIMBIY ..ttt et ea e e s b e e h e e e b e e s bbeeenbeeennes 33
Chapter 4 System FUNCEION DESIGN ........ccvvveiiiiieniiiiiienee e 34
4.1 BaSiC MOAUIE DESIGN .....cveiiiiiiiiiiiieiieee et 34
4.1.1 Data MOdel SEIVICE........ciieiieiieeieeiit e 34

4.1.2 Servlet INtialization ..o 37

4.1.3 Exception Handling .........ocoviieiiiie e 38

4.2 Intelligent Search FUNCEION DESIGN.......ooviiiiiiiiiiiinieieeee e 38
4.2.1 Conditional INPUL .......cooiiiiieceece e 38

4.2.2 SEAICH ANAIYSIS ..ot 41

4.2.3 Search enging / SEIVICE ........ccoveieiieiie it 42

A4.2.4 SRAICH RESUITS ..o 45

4.2.5 SemMaNtiC ANAIYSIS......ccuciuiiiiiieie et 49

4.2.6 FI18 LOCALION ...c.eiiiiiiiciieiieee et 53

4.3 Index Management Module DeSIgN .........cccccveveiieiiieiieceeeceese e 55
4.3.1 INAEX CratION....c.uiiviiiiieieiieieiete ettt 55

4.3.2 INAEX STOTAQE ..eeivveeiiecie ettt re e 56

4.3.3 Related STOTAgE .....ccveiveiiieiieiieiee et 58

4.3.4 IndeX CONSLIUCTION ......oiuiiiiiiieeeiceee s 59

4.4 SUMMBEY ..ottt b etttk b e sh bt e ke be e sne e b nnes 60
Chapter 5 System Security DeSigN ..........cooeieeieiieienienesee e 61

Vi



Contents

5.1 Overview of Application System SECUNILY ........cccovveiiereniie i 61
5.2 User Access AUNENTICATION............coiiiiiiiiicceee e 61
5.3 Permission CONTIOl ..o 62
5.4 L0Q SECUNILY AUIT......ociiieieie e 62
5.5 Data STOrage SECUNTLY .....oceiiiiiiiieieeie et 63
5.6 SYSIEM AUIT ......oeiiicie e nes 64
5.7 SUMIMAIY .ottt et 64
Chapter 6 System Implementation and Testing ...........ccccocvevivevieenee. 65
6.1 System IMpPIeMENTAtiON .........c.cocveiiiiiiiice e 65
6.1.1 Intelligent SEArch ... 65

B6.1.2 AICNIVES SEIVICE ...t 74

0.2 SYSTEIM TEST ... 77
6.2.1 SYStem FUNCLION TESL......eiiiiieiie e 77

6.2.2 System Performance TESt .......ccouciiiiiiiiiererieee e 85

6.2.3 SYStem SECUNItY TESLING ...veiveieeeiecieeie e 86

6.2.4 EVAIUALION CIITEITA ...cveveviieieieeieee e 86

6.2.5 Test Results and ANalYSiS ........cccveiiiie i, 87

6.3 SUMIMBIY ..ottt bttt st e nne s 88
Chapter 7 Conclusions and OUtlooK...........cccccvvieeiiieiicnic e 89
7.1 CONCIUSIONS ...ttt 89
7.2 OULIOOK ...t et bbbt 90
RETEIBNCES ... e 92
ACKNOWIEGEMENTS. ....ciiiivieiie e 93



HooE Al

E—E &t

REP IR A ZE B RGBS 5. Wi FE T 2T TR S B /)
Pk FE LA, SR TR RGN HIr 5 NE, RIaNHIR LA ERHLRASL
*@o

11 HIERERSEX

B 25 BACRE AW R R, 2~ REHHR A SSHOR I (DIE 2~
ZJTH AR O], CIEAR 1000 215538, HAREE EBOREOR (Hiik 3
FEREN LK ETL 28 1456103, BAIRE 6 10556105 MRERGEGEAR
ZAG BRAZEATHAIN O, BT B BRI AN G S0, 2247
AR ZR R R G 3 EE R LR SR AE Oy AR B il R, LR RS R
J&rs, HIRHPEF AR TFBUT A0, AT R R TE:

W AT, IR R LR P B R AR, HIR B S RIC SRR Z, 3K
AR GEJINEEFE - AN LIF

B MARMEZ T, BT ERERERIEAL, WRARGR,
B REE SRR RRIE R, TR SERE R,
W AR AN T D R R R TR R S P AR BR R D R B

M 2010 AR EHE ML AE T Y B IR A AT R 3] 2015 4R KRB HiAR B
20 BB E SRR Z IR, KREARAEE A LT 588 7 AE D B BRI PO AR . £
A& LB, ML 2 TH IR R R A T 3R IR W48 3 SEE K AT BE
MAEE A Ta R AT, WEEUCER B3, — B B8 nT L A A7, AR
HARBARE BN tean: T 2R Flume (NG) AT Sqoop, 7341 2K
HBAFIHE AR Kafkas RabbitMQ, F %4 rl 446 #) HighCharts. D3. js. Kibana.
Fcharts %5, It4h, JnZ HBase. MongoDB. Redis % NoSQL, Lucene. Solr.
ElasticSearch Z5# R AR, Docker ZEAE#HI A, ZooKeeper 554341 2B FH AL 7
AR -



BT RBHEBOR K A 2B B R G Rt 550

B B R EE SRR SR SRR 0 S8, et WEA — K A B e
FAER A Z R ARG —— 2 %W SR TG, FIHEBERAERNE, Ko alm
BARH L AT R A NS, JHERWEEEA R b, R R, 2%
PSRAE T B )~ 2 2 E R P AR AR it B s o0 5 e s S O B R AR
WM HEH bR, SEBI N B, . WA E B IR S, IR H AR
25 R SR R ORI ATV L SR Ot e S O (B R PR U R R 55
I, 7220 Bl Vi B i A o, sSSP, 30t i m e
LN

1.2 AEHFEFMRE

AR B bR 45 4 5248 O 2 T3 R AR 22 s 7R, BF e 28 T R8s
AT A28 E IR T G BRI T B KBRS
KRG AR I SISO A AR SRR, S R
AT P I 340 S A SCR SRS, 3T R IR R RS, 5I N KRB 4 Eox
GG RS, fROK R R AR S B b R SL ot R R SR T i RIS S
JiiE AT FEAN S TR AR, SCBLIE SO (R RE AL R SR g R L
GIMT TR RO e B R G e A UAN R T BT o (RIS BB 5T B BREAT 77
JEBIAY, SERL T RARII TS S

AR EEP AR T

1. W% lucene. Solr. Solrcolud. Zookeeper ¥ ARMESE. N7, =
$£T SolrCloud 1 Zookeeper M@ A AR R . KRG - ANC & T XK.

2. FIFH HBase RFRAMMEIR, HASLHR 5 H i FEIET Hadoop
MapReduce HFEEEAISEIN, 7 SolrCloud BB EZE], MLl L EE L1
IR R A B SRR,

3. WHFE A B RR GBI AL, @Rl 55 s 1 R A5 BITHUS
PSR REHTE AT RS B RN, KRS AR AR, W RE
JEUR IR B 45 Aol 55 1 AT RIRE IF, M A28, 3R S SN Y ol
55 1 £ JE 2 I A

4y BEFE U AT E, EENEE YR/ SN TK i 28, SCRFR



HooE Al

AR EERTR BErin], SCRFOMRIZRER, SCRAUSEITE, SCRPFE RGO %
By B, R EARTI R, BRI gisess, BTt
P GAT AR 8 AR R AN SO B RSB

B o B IR AN L P 2 A RURREE RS Jall v, AN ST i A YR A 22 2 AV Bt
LW TTH M IFER RS % vt IR — DR L e RN &

1.3 BIXARERALH

AWM N 7

BoBNER, FMENARNATIWRESE R R TS UE, FRE. BEHR
P S8 B BRI RN RSO RS 4 .

BOREANRG TR, FERIR RGNS TR DRtk JEThRert
i Ko

BERNRGEARBOE, BREEARIER . KRG Ramt. P4l
s B v PR SisT st

FWENRGINAE BT, e TR ERB T R G158, R R L
BRETE T RS E N S DR BT

BhHBEANRG LRV, FIRNHRGA )R % ik 2K,

BEANTNRGEIBT S, EENAE IR RIRIRSEIHIT)
RESKILIZ AR, DLAAHRLBE @ . DhREVE 2 R GE 1) 22 1A

BLENAGSRE,



EZE RGEJERSH

ABEHNNZEH SR TN RRT RO B W RSEATR. R4
FH o MR R AFTIREVE R SR TR N 7

2.1 RBEEHEK

2.1.1 B EER T

RFCA A 22 HR L, $2 IR B 27 G Ar B S A A (S AR
ERIEIEGE, BA E R SCR B IR AN EE IR SS, DR B,
GO AEBIEAR, R RIAIR -, REA =TSR, APPSR ET
SCARSG Sk CBEURD BB 45 R R ORISR B AR AR, 7E3 2 4 A Uk
RSOGO, SRAEEA R R A e SR R DhRe . R4 Bk, A
A SO TR bR R A VBRIV A B, 4 IR A 101 B OGHR
TR EUL
ORISR BT BRI BURARFEAT ML A 1A AR A T P RN
(IR 2R SCBRAA (K15 S, T BAT A S 4 RAT A AT AE

W EGER S A B R IEET R R R, RN R4S & A3 T
REEVSL, LA FEME N = BRI [ AR RIS 45 F

W AR IR A RN, DURE ST AR 2R B R RN & 1, SRR
BEXTRR 8 IR R 8 SR MR EATAT 2, IRk [ R 45 R s 25 F

N EEHR. @A B R IEIAT ORI R, A RS B R
(NS 2BV R SOR, MITE T REAGIF, FFIR IR S % /0
KRG AE KA B

B RYRIRSS: RIESEARRHERD (HES . EMS . ZIOIERSE), RS
B RE R A B B IE i SR A DGR M BRI R R R E R R
BEATIHEE, LR RIERHER LG H .

RGNS E A K] 2-1 B



Degree papers are in the “Xiamen University Electronic Theses and
Dissertations Database”.

Fulltexts are available in the following ways:

1. If your library is a CALIS member libraries, please log on
http://etd.calis.edu.cn/ and submit requests online, or consult the interlibrary
loan department in your library.

2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn

for delivery details.



