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Abstract

Abstract

As people living standard unceasing enhancement, people's life quality is also
put forward higher requirements, intelligent village is under the background of the
fast into the vision of people's lives. As an important part of intelligent village
informatization system, power management and control play a ensuring the safety of
electricity, the role of saving electricity. This topic in intelligent residential area
power management as the research object, discuss its design and development plan.
Paper work content includes:

1. Based on the detailed analysis of the business process and the functional
requirements, design the function of the overall system structure, software
architecture and network architecture, and presents the design of system data table
and relationship.

2. Detailed design, the basic data management module, the module for the
normal operation of the power management function to provide data support and
related configuration, including controlled equipment management, the control unit,
controlled associated creation, controlled associated maintenance DengZi module.

3. Detailed design of the power control and power maintenance management
module, the module provides the user with the function of the remote viewing and
control power supply applications, and to achieve the family power failure repair
service and information processing, mainly including power remote control, power
status view, power failure, power failure handling DengZi module for repairing
service. Thesis focuses on the realization of power control method based on mobile
terminal.

4. Based on ASP.NET technology, combined with Microsoft SQL Server 2014
relational database, use the Microsoft Visual Studio 2015 development platform to

complete the basic data management module, power control and power maintenance

II



Abstract

management module of code implementation, and from two aspects of function and
performance test the correctness of the system.

Thesis discussed intelligent community power management system realized
based on the mobile end power management and based on the combination of the
traditional to the PC based data maintenance, life for people bring convenient while,
also effectively improves the safety of household electricity. At present, the system

has been running in a certain area, and stable running.

Key Words: Intelligent Community; Power Management; ASP.NET

I



H
H X

B D e, 1
1.1 AR R IR AR IR c.vcvveeererreeersssessesssesssessssssessssssasssessssssasssnssssssessnsssssens 1
L1 T B e e 1

112 G ..o 2

1.2 EPIIMITRIRIR L I3 coorreerrererssnsssesssssssssessssssssssssssssssssssassissasonsissassasssens 2

1.3 FEEIBTEPIZ coeerereesrrrsresssssesssssssssssesssssssssesssssssssssesssstisasassssansansasssssassases 4

1.4 I STEERIZRHE coocveeeeeeresrssssssssssssssss s sssssssssssssssssssssasssensssassasssssssssessaes 4
BT RGHEBARNGE oo, 6
2.1 WeD FFE IR courvreerrrsresssesssssssssssesssessssssiesssssissesssssssssesssssasssessssssasssenes 6
21T ASPNET FEAR o 6

2.1.2 Microsoft Visual Studio 2015 .....ovvvviiiiiiiiiiiiiiiieeeeeeeeieeeeeee e 7

2.1.3 Microsoft SQL Server 2014 .. ... 8

2.2 BEENIRERIETF R IETR cocovrrirrseresesssesssesssssssssssssssesssssssssssssassssssssssssssssssenes 8
2.2.1 Android RGUHELL «.oooooeeeeeeeeeeee s 8

222 JSON FE AR 1o 9

2.3 ZRBEINVLE .ottt et st s st essaes 10
B R BRI oo 11
3.1 MEZZTRERITHT ovvrrrrerressressssssnssssssssssssssssssssssssssssssssssssssssssssassssssssssssasssens 11

3.2 THRETETRZIAN crvevreereeressessssssssessssessssssssssssssssssssssessesssssssssassassassssssassassanes 13

3.3 FETNBETETRIIHT ovvereeeerereesssssessesssssssssssssssessssssssssessssssssssassssssasssasssssses 15

3.4 ZREEINEE ..ottt et sttt senae 16
BT BREIETT e 17
4.1 BRGEZT IR covereeeeereereeensssssssssssssssssssssssssssssssssssssasssssssssesssssssssassassans 17

4.2 BRGEZEHIIETL coovrrreeresrensressssssssessssssesssessssssesssssasssssssessssssesssssasssasssesses 18
421 BRAFZERIBETT oo 18

4.2.2 PAZEHEFIBETE oo 19

v



4.3 THEELZERIIEEL coveereeeeeeeeseesssssessesssssssssessssssessssssssssassssssssssessssssasssasssssses 21
4.4 EFEBEREIREEHIFEIIETT coorreeeeerrereressessesssessssssssessssssesssessasssesssesses 22
441 AT I oo 22
442 FEFIETEETHL oo 23
443 I ITIRBIEE oo 24
B84 SZIEITIRLEY oo 24

4.5 HRIRBIEBRIERIZ T coooerrerrereeseessesssesssssssssessssssesssessssssesssessassianssanses 25
4.5.1 BRYRIZEFEFEN oo 25
452 H R R S B TR oo 28

4.6 BLIRAEISEIRIEHIEMIZIT corererereserenerssssssssssssssississsssssssssssssssssssss 29
4.6.1 HFHUFIRAS oo 29
4.6.2 FHPFMURALIE ..oooooioee e 30

4.7 BUBEEIETT coveeeererrsresiessessssssssesssssssssssssesssssssssssesssssssssssesssssssssassessans 31
4.8 ZREEINGE .ooeeeeereeeeersssssesssssss s sttt sess st sese s tes 36
BRI BTN oo 37
510 FFRIMBESIBITIFIE ..coooovieerrereeesssssssssessssssssssssessssssssssesssssssssssesssens 37
5.2 BEEEBUREIREELR .ooooreeerceeresssesssessssssessssesssesssesssesssesssssssassssesssssssessses 38
521 BAE BT oo 38
5.2.2 BN BT TR oo 39
523 SZFERERAIEE oo 41
5.2.4 BEAEIRERYET oo 42

5.3 ELIEIFHBIERIR c..oooeeereereseesssessssessesssssssssssssssssssssssssssssssassssssssssasssasssssses 43
531 HLPEEFRFEH . cooceeeeeeeee e 43
532 HIRES BTG oot 47

5.4 HRBEISBEIREEIR ..coccoveeeeereerssesssssesssessssssesssessssssesssessssssesssssasssessssses 50
5.4.0 HPEBUBIRIZ .oooooee s 50
5.4.2 FEYEHTEALTE oo 52

5.5 ZREEIVG oot essss s s st s s sesssessasssesssesses 53
BT BB o 54
6.1 JUERTTIERIIREE ..oeereeeeeeerereeeereeresesesss s esesesssssssaessssssssssssssessessssesenans 54



6.2 BRBEINEETMIR ooooeeeeeeeeeeeeeeeeeeeeessssesssssssssssssssssesssssssssssssssssesssssssesssssssssaes 55
6.3 FRGEMEBEMII cooeveeeeeeeeeeeeeeeseeeeseneessssssesesssssssssesssssssssnesensassssssasassssssssnsns 57
0l BRI N oeeeeeeeeeeeeeeeeeveseessesssessssssssssssssssssssssssssssssssessssssssasssessssssssane 59
o U= 1 - 60
T L B R e eeeeeeeeeeeeeeeeeeesesseesesassssasssssassesasessasasssasessasaseesasesssaessasasesasesnsassasases 60
T2 FBEReeeeeeeeereeecsesessssessensensssensasssssssessassssessenssssssensanssssssensssssessensasiansnnnse 60
2 0 VTR 61
B I e, 63

VI



Contents

Contents

Chapter 1 Introduction...................coooviiiiiiiiiceeee e 1
1.1 Research Background and Basis for Subject-choice.......c.cccceeeccnerccscnnnes 1
1.1.1 Research Background .............ccccoeeeviiieiiiieiiieeiie e 1

1.1.2 Basis for Subject-ChoiCe.........cccueriieriieiieieeiieeie e 2

1.2 Overseas and Domestic Research Status and Analysis......cc..cccceveeeeinienene 2

1.3 Main CONteNt......eecciieeeiseeeiseecssnecssnecsssnecsssnesssssesssssesssessssessosssasssssssssssases 4

1.4 Thesis Structure Arrangement..........ccceceerseecseeessaecsseesiesssesscseesaasssassssesssae 4
Chapter 2 Introduction of Related Technologies ................................ 6
2.1 Web TeChNOIOZY ....cceeeerersnicisnncssnnicssanesssaneciansisssnissssossssssssssssssssssssssasssssases 6
2.1.1 ASP.NET Technology ......c..cccueeuiiiieiiiieiieiieesiieeie et 6

2.1.2 Microsoft Visual Studio 2015 ..o 7

2.1.3 Microsoft SQL Server 2014 .......cooiiiiiiiieeeeeeeeee e 8

2.2 Software Development Technology for Mobile Terminal ........................ 8
2.2.1 Android System Framework ...........cccccveviireiienieeiiienieeieeeee e 8

2.2.2 JSON TeChNOlOZY ....eevveeuvieiiiiiiieiierieeeeteee ettt 9

2.3 Summary......ccoeeueenee 10
Chapter 3 System Requirements Analysis..............cccccevvviiiniinnnnnnn. 11
3.1 Business Process ANALYSIS.....coceieicricssnicssnicssnnicssnnissssnessssnesssnesssssessssseses 11

3.2 Functional Requirements ANalysiS......cccceveeeescrnricssssansecsssnsrcssssassecssnnns 13

3.3 Non-functional Requirements AnalysiS.....cc.cceeeeeesuerssuensenccsnecsanecsaessnnccnne 15

3.4 Summary 16
Chapter 4 System DesSign .............c.cccoooviiiiiiiiiiiiiieecee e 17
4.1 Principles of System DeSIZN ......cccevvverricscrnnniicssssnnrccsssnssssssssssessssssssssssnnss 17

4.2 System Architecture DeSiZNa ........cccceeeevercssnncssnncssnnicsssnsssssnesssssesssssesnes 18
4.2.1 Software Architecture Desig@n.........ccccueevviiieviiieeniieeiieeieeeeeeeen 18

4.2.2 Network Architecture Design ..........cceceevieeiienieniienieeiceeeeeeee, 19

4.3 Design of Function StruCture .......oeeeeeneensecssnecsaenssnesssesssnessasssacsssasssnes 21

4.4 The Detailed Design of Basic Data Management Module..................... 22

VIl



Contents

4.4.1 Management for Controlled Device..........cccceevieriienienciieiieeieenen.
4.4.2 Management for Controlled Unit..........ccoceeveriiniineniinienennicnnne
4.4.3 Creation for Controlled AsSOCIAtion ..........cccceeveevierniinieenieenieeee.
4.4.4 Maintance for Controlled Association ...........cccceeveeerieenieenieeniennnen.
4.5 The Detailed Design of Power Control Module..........cucevueerercneesueennes
4.5.1 Power Remote Control..........cccoocuevieriniinieninienieeeeeeceeesee
4.5.2 POWET Stat€ VIBW ...ccuviiiiiiiiiiieeieeite ettt
4.6 The Detailed Design of Power Maintenance Management .........ccceceeee.
4.6.1 Power Failure Repair .........cccccveeeiiieiiiieciieceeeececc e
4.6.2 Power Failure Dealing ............cocoverieiiiiniiiniieiieieiccc e
4.7 Database DESiZN ...ccceverersveressnrcssnnicssnnicsssnessssnesssnssssssessssessssssssssssssssssssans

T INT111 1011 F21 o

Chapter 5 System Implementation....................cccoeviiiiiiiiiinnieneen.
5.1 Development Environment and Running Environment.................cc....

5.2 Basic Data Management Module........ccoeeerverensnrcssnrcssnrcssnnscssasssssssssnns
5.2.1 Management for Controlled Device...........cccoeeviviieriienieniiciiees

5.2.2 Management for Controlled Unit..........cccevvveviineniiniinennenicneene.

5.2.3 Creation for Controlled ASSOCIAtioN ........ccceeviervieenieeiieenienieenienns

5.2.4 Maintance for Controlled ASSOCIAtION .........cccevviiienieeiiienieiieeiees

5.3 The Power Control Module...........cceeeecveicnseicssneicssnnessnncsssnncsssencssssecnns
5.3.1 Power Remote Control..........cocceeiiiiiiiiiiieiiiiiieieeeeee e

5.3.2 POWET State VIEW .....coiuiiiiiiiiiiiiiieiiieeiee ettt

5.4 Power Maintenance Management Module..........ccccveeecrccrnnrecsscnnrecssnnns
5.4.1 Power Failure Repair ..........cccceeviieiiiieeiieeie e

5.4.2 Power Failure Dealing ............ccceevviiiiiiniieiiiniieieeieeee e

5.5 Summery
Chapter 6 System Test ............cccoooiiiiiiiiiiiiiiiee e
6.1 Test Environment and Method ............cccevueeeueennnen.

6.2 System Functional TeSting..........ccocvvericcicvnricsissnnrecsssnnnscssssnsscssssssesssnnnes

6.3 System PerformanceTesting.......ccccevverecssnrcssnncssnrcssnrcssnnssssssssssssssssassssnns

6.4 Summary

VIII



Contents

Chapter 7 Conclusions and Prospect ...............cccceevviiiieeeniiieeeeeee, 60
7.1 CONCIUSIONS c.uceuniiineiineniricsnisnenssecsssecssnssssnsssesssseessnssssssssesssssssssssssssssasssss 60
7.2 ProSPeCteeccccccccssneccssnnecssseecsseessnssessssscsnsees 60
ReferenCes ..........oeiiiiiiiiiiii e 61
ACKNOWIEAZEMENLS ...........ccooovriiiiiiiiiiiie e 63

IX






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.



