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Abstract

Community courtyards are the basic unit of society, cozy space for people to live in harmony, and
an important cornerstone to consolidate our party’s governing foundation. In order to promote
the prosperity of cultural life in community courtyards, further strengthen grassroots community
governance and culture construction, and enhance the promotion of our party and government’s
policies at the grassroots level, we developed a smart courtyard supervision system based on C#
language. The system adopts C/S structure, which enables the publicity and broadcasting tasks in
community courtyards, the control and monitoring of intelligent terminals, and the smooth com-
munication between communication servers and intelligent terminals. The database is designed
based on SQL Server 2008R2. In order to facilitate the community management personnel to re-
motely monitor the working status and playback content of the smart terminals in various cour-
tyards, a supervision APP has been implemented as well. This article introduces the main program
and software workflow of the system, and describes the main business implementation of the sys-
tem such as: file and plate management, program schedule and control, intelligent terminal work
status query, etc. Additionally, this paper also demonstrates the key classes and algorithms of the
system, the structure of the main data tables, and the relationships between the tables. The prac-
tical application shows that the system is stable and reliable. It has promoted the enrichment of
community cultural activities and strengthened policy promotion.
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Figure 1. Schematic diagram of system logic structure
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Table 1. System information table

=1 RBRERR

ey FA KBE BoAME SERS TE X
db_ver Int 4 1 B A (key)
stb_pw_on_time smallint 2 540 B R L2 I LA [R]
stb_pw_off_time smallint 2 1320 BB L DS LI 7]
live prog_ver Int 4 0 ERE H AR MA
infoChangedVar Int 4 0 W H IR R
Serverlp Nchar 15 k45 4% P
ServerPort int JIR 55 445 31 1
En_mode int 0 0-IEW R, 1-RaR
En_ver int 0 B2 2B A AL R A
Ntp_server nvarchar 50 Stb FRILS (8] 54 IR 55 #s ik
2) HALEHHRER
a. BAEZ (s B, RETWWE 2 s,
%5l: mac_addr (E—), courtyard _id
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Table 2. Intelligent terminal information table

=2 BRLZIRERE

2y i B3] RV KA BOAE SEIEIS 5E XL
stb_id Int 7 B REZ 3 ID (key)
number Int =& BREL g S
mac_addr varchar 12 Bheu MAC Hhbik
courtyard _id Int 4 e L BT g B % 1D
on_line bit 1 0 B RE L SRR
play file name varchar = 128 N Be & AR T H 4R
play_file time datetime = 8 B RE L BRSO H AR H]
b. HFEWHEER, REMWZE 3 PR,
Z5]: name ("fE—)
K A: live program id ->live_program_addr :live program id
Table 3. Live program information table
=3 BERTBRERE
2y i et RGT K ENNE SELES 5E X
live_program _id Int 4 & BT H ID (key)
name varchar 50 HAEH AL
order number Int 4 0 A H T
c. HBALFIER, REMUE 4 PR,
& 5|: community id, play task timeld
KAR: play list id->play plate list :play list id
Table 4. Play task list
T4 BHESER
2y i FH RGT K ENNER SELES 5E X
play task id Int 4 = A 1D (key)
play task timeld Int 4 1 FEIUr B ID
community_id Int 4 @+t IX ID
Repeat_type tinyint 1 1 Eo=E et
AddTaskMark tinyint 1 0
d. FEBURRFZR, REWMWE 5 P,
&5|: play task id, plate id
Table 5. Play section list
5. BRI
ER S KR RV KE NN E SRS & X
play_plate _id Int 4 2 FEIRIIZR D (key)
play task id Int 4 X ID
plate_id Int 4 A
number Int 4 0 BT 5
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Table 6. User account information table

6. ARKFPEREE

ey et RVFE K BOAE HH TE X
user_id Int 4 =& F P ID (key)
account varchar 20 K-S
Pwd varchar & 50 FH 5% R
name varchar = 20 H 428
access tinyint 1 0 FH P U 1R BUR
mac_addr varchar b3 12 48 MAC
4) ST IO S5 B A R 3%
a. AHMEER, RaMWWE 7 PR,
% 7|: name (ME—), shal, user_id
K Z: file id->plate_file list: file id
Table 7. File information table
=7 XHERR
ey et RV K BRAME H K 5E X
file id Int 4 = AF D (key)
name varchar 128 PELEA N
locaPath varchar 128 A4
path varchar NULL 512 JIR 55 a8 SRR AR
format Tinyint 1 AR
file size Bigint 8 SR
File image image NULL KR aems i, AT RoR
shal varchar 20 CAF SHAT {8
total_time Int 4 SCA I A
user_id Int 4 AR S
up_time Datetime 8 AL TH]
upStatus Int -1 AR
upErrorCode Int 0 AR
b. WIRSCAFBIZR, KLU 8 Fon.
%35]: plate_id, file id
Table 8. Section file list
= 8. hURSCHFIER
HHK et RVFE K BOAE H TE X
Plate_file id Int 4 = R SCAF ID(key)
plate_id Int 4 Ji e ID
file id Int 4 SCA ID
play_number Int 4 0 BT 5
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Figure 2. System function diagram
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Figure 3. Data communication diagram
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PATR 0 H #8738 TR B A0 i =X

1) CoBRECHE ELGE THIR 55 4% € > 7 BE £ i)

PACKET TAG: 0x51525448

{ LIVE_PROG_Crc: 4 Byte
Play List Crc: 4 Byte
HOLIDAY_ STATE: 1 Bit
Reserved: 1bit

PACKET TAG: 0x50525448

{ LIVE PROG Crc: 4 Byte
Play List Crc: 4 Byte
HOLIDAY STATE: 1 Bit
Reserved: 1bit

POWER _ON_TIME: 11bit
POWER OFF TIME: 11bit
} Heart_beat_resp_packet;

POWER_ON_TIME: 11bit
POWER_OFF_TIME: 11bit
} Heart_beat_rqt_packet;

2) A EARMEEG (I RS> IR 4
PACKET TAG: 0x51525546
{ FILE ID: 4 BYTE
FILE TOTAL SIZE: 8 BYTE {
FILE SHA1 VALIE: 20 BYTE
} File up_rqt packet;

PACKET TAG: 0x50554946

FILE ID: 4 BYTE

FILE UPLOAD SIZE: 8 BYTE
FILE DATA: NBYTE

} File up data packet

PACKET TAG: 0x52554946

PACKET _TAG: 0x50525546 (

{ FILE ID: 4 BYTE
FILE OFFSET BYTE: 8 BYTE
} File_up resp packet;

FILE ID: 4 BYTE
RESULT: 4 BYTE
} File up data resp packet

PACKET TAG: 0x5A525546
{ FILE ID: 4 BYTE

REJECT REASON: 4 BYTE
} File_up_Reject_packet

4.1.2. EERXHR

SO EE B Form_file_info:

BN OARSCEAE R, AR SR TR RS UM, YRR, i RAR A
PR R AR DAL PR AR, X E R DR ESE: B, BUCUHE R, MRS fEIR
HADRER . KW EA R BRSO, WA, WRRZESZE s B, it Bl
Form_FileToServerMoni 28525 .

SO _EAL WA Form FileToServerMoni 25:

5T s EAE SO BE DL S EARAT s i (U B AR B 4R 8 bAE) o SEIC i AR IR bAE
HEFERIRIET B . EAR R A4 A ek B S0 EA% SR CfileUpToServerMain fVH B IFEAT SR FIAL
B, — BRI P SO B S e i S, WS R4 AR 5 .

FF6 BALEF, Y H CfileUpToServerMain 28, ilid & NS file #1136, SEMUCAIHcE BL . 78 b A%
AR, BT BHLE R E A S R4S Form FileToServerMonis 28, B K i% b AL RE b i
THE .
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Figure 4. The relationship between the three classes
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Figure 6. Smart terminal status
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