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2. FiEEEIRIE A

2.1 BUEERAERE
211 FEIEE

o BIEFEEE : MySQLBO

o FHHKE: utfBmbd

o HEFFFLM : utf8mb4_unicode ci
o 7#f&SI% : InnoDB

o EEM ¢ HikariCP

212 HWENEUIRE

AR EERR &S A& e B B
Elasticsearch 8.x R R MR 3 AR
. oy e U1 K=t M et
Redis 7.x
Mi 5 TR X R AFi I3 A7 A7
inlO

2.2 BURFELEERE

# BIRFEEREE
spring.datasource.url=jdbc:mysql://localhost:3306/fuluwa
spring.datasource.username=fuluwa_user
spring.datasource.password=encrypted_password
spring.datasource.hikari.maximum-pool-size=20

spring.datasource.hikari.minimum-idle=5
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3. BABELMEIT
3.1 BE&E-R BEEIT

3.2 I EFRIFIT
3.2.1 3R (users)

CREATE TABLE users (
id BIGINT PRIMARY KEY AUTO_INCREMENT COMMENT 'A A 1D,

student_id VARCHAR(20) UNIQUE NOT NULL COMMENT "#2-,
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name VARCHAR(50) NOT NULL COMMENT '# 4",

email VARCHAR(100) UNIQUE COMMENT '#B#",

password_hash VARCHAR(255) COMMENT '#R5r5 %,

role ENUM('STUDENT', 'ADMIN', 'AUDITOR') DEFAULT 'STUDENT' COMMENT ‘A /7
Ae,

college VARCHAR(100) COMMENT 'Zf5',

major VARCHAR(100) COMMENT 'F k',

class_name VARCHAR(50) COMMENT "HEZR ',

total_score INT DEFAULT 0 COMMENT '&2F24

status ENUM('ACTIVE', 'INACTIVE') DEFAULT 'ACTIVE' COMMENT “RZS',

last_login_time TIMESTAMP NULL COMMENT &5 & %hAf(a]",

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP COMMENT 'l 2 i g]',

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE
CURRENT_TIMESTAMP COMMENT 'S #h 8]’

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COMMENT='"FH Az & %K"

FEXUEHER :
= A EA REY 2R i BA B
I
id BIGINT PRIMARY KEY SR Ea 1
student id | VARCHAR(20) | UNIQUE NOT NULL 20210001
role ENUM oerAuLT 'STUDENT | 177 HE | wsrupenT
3 AN
total_score INT DEFAULT 0 HIFR) 85
#3i&it:
-- FEXKT|

INDEX idx_student_id (student_id),
INDEX idx_email (email),
INDEX idx_role (role),
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INDEX idx_college (college),
INDEX idx_class (class_name),

INDEX idx_status (status)

3.2.2 ZIFNFR (awards)

REHE : FRERGINTORIKE R H TSN,

CREATE TABLE awards (
id BIGINT PRIMARY KEY AUTO_INCREMENT COMMENT "#I5 D,
award_code VARCHAR(50) UNIQUE NOT NULL COMMENT "I 4g5g ",
name VARCHAR(200) NOT NULL COMMENT "I ZF5K',

category ENUM('HONOR', 'COMPETITION', 'SPORTS', INNOVATION') NOT NULL
COMMENT '&Ik5',

level ENUM('NATIONAL', 'PROVINCIAL', 'UNIVERSITY', 'COLLEGE') NOT NULL
COMMENT '#&INEZ

score INT NOT NULL COMMENT 'S RZ 4348,

aliases JSON COMMENT '3 & 5%,

keywords JSON COMMENT "% $&i87%%

description TEXT COMMENT "2 IR

confidence_threshold FLOAT DEFAULT 0.8 COMMENT "B/ B{E,
is_active BOOLEAN DEFAULT TRUE COMMENT 2%/ 2H',

rule_type ENUM('DEFAULT', TEMPORARY') DEFAULT 'DEFAULT' COMMENT "#g 0l

KA,

created_by BIGINT COMMENT "€ A",
created_at TIMESTAMP DEFAULT CURRENT _TIMESTAMP COMMENT '€l & i g,

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE
CURRENT_TIMESTAMP COMMENT "E # i [a)’

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COMMENT="3 I3 |3 ;

FERULHA
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FEB4 Byt 2R Vi B 7~
115
award_code | VARCHAR(50) | UNIQUE NOT g’%ﬁé "HONOR_SANHAQO"
NULL
= A
category ENUM NOT NULL S "HONOR"
70
22101
level ENUM NOT NULL s "UNIVERSITY"
=F2
H %Uz n—: LY noon s SR N,
aliases JSON NULL 5| " =AM

4"

#aliRit :

INDEX idx_category (category),
INDEX idx_level (level),

INDEX idx_is_active (is_active),
INDEX idx_rule_type (rule_type),

FULLTEXT idx_name_desc (name, description)

3.2.3 £k (tasks)
RINEHA : FHEZRLEBEETSHEREEL.

CREATE TABLE tasks (

id BIGINT PRIMARY KEY AUTO_INCREMENT COMMENT % ID',

task_id VARCHAR(50) UNIQUE NOT NULL COMMENT “{F& M —#RiR,

student_id BIGINT NOT NULL COMMENT "Z4 ID,

file_name VARCHAR(255) NOT NULL COMMENT '3 44",

file_url VARCHAR(500) NOT NULL COMMENT ' 7748812

file_size BIGINT COMMENT "X K /NFTD)',

file_format VARCHAR(10) COMMENT ' {4&T,

-- Al LB R FER
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clip_result BOOLEAN COMMENT 'CLIP Fii3%5
clip_confidence FLOAT COMMENT 'CLIP B &,
ocr_text TEXT COMMENT 'OCR iRl 3CA,
ocr_confidence FLOAT COMMENT 'OCR B{& ",

vector_data JSON COMMENT '[a 2L £3E,

-- LECZ

suggested_award_id BIGINT COMMENT &I 1D,
suggested_score INT COMMENT "B 4341,
match_confidence FLOAT COMMENT 'ILEZE 5,

candidate_awards JSON COMMENT &£ 3% In% 3K,

-- BIORTS

status ENUM(

'PENDING', -- fFALIE
'PROCESSING', -- A
'CLIP_CHECKED, -- CLIP BiE5E R
'OCR_COMPLETED!, -- OCR iR BI5ERX
'AI_REVIEW, -- Al E%
'MANUAL_REVIEW', -- AL&H#&H
'APPROVED, -- 2B
'REJECTED', -- ERME
'DUPLICATE', -- BERREX
'FAILED' - AIBKRK

) DEFAULT 'PENDING' COMMENT "4bFEUIR T
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final_award_id BIGINT COMMENT 'S4 3 17 ID',
final_score INT COMMENT "&£ 741,

reviewer_id BIGINT COMMENT "&# A ID',
review_time TIMESTAMP NULL COMMENT "&3 4% a]',
review_comment TEXT COMMENT "&#%= ',

error_message TEXT COMMENT 'R &',

created_at TIMESTAMP DEFAULT CURRENT _TIMESTAMP COMMENT '8 2R [a)’,

updated_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP ON UPDATE
CURRENT_TIMESTAMP COMMENT 'S #rh8)’

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COMMENT="1£55-4b 383K,
#aliRit :

INDEX idx_task_id (task_id),

INDEX idx_student_id (student_id),

INDEX idx_status (status),

INDEX idx_created_at (created_at),

INDEX idx_reviewer_id (reviewer_id),

INDEX idx_final_award_id (final_award_id)

3.2.4 EZcxkF< (audit_logs)
RINGEHHE : CRAALEZREERE.
CREATE TABLE audit_logs (
id BIGINT PRIMARY KEY AUTO_INCREMENT COMMENT 'i23% ID',
task_id BIGINT NOT NULL COMMENT %% ID',
auditor_id BIGINT NOT NULL COMMENT "&1Z A D',
action ENUM('APPROVE', 'REJECT', 'MODIFY') NOT NULL COMMENT '#{E£ 5",

original_data JSON COMMENT 'REA %R
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modified_data JSON COMMENT "#& 2 /5332,
comment TEXT COMMENT "&E#&= 0,
ip_address VARCHAR(45) COMMENT '#1% IP',

user_agent TEXT COMMENT 'FH AR IE",

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP COMMENT "# {E /¢ ja)’

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COMMENT="B1Z1C3K K",

3.3 FitiRFRELRE

3.3.1 TP ER (statistics_summary)

CREATE TABLE statistics_summary (

id BIGINT PRIMARY KEY AUTO_INCREMENT COMMENT 'Zt1t 1D,
stat_date DATE NOT NULL COMMENT 'g&it BHER',

stat_type ENUM('DAILY", 'WEEKLY", 'MONTHLY") NOT NULL COMMENT "%z

-- ERigat

total_users INT DEFAULT 0 COMMENT "2 AP £¢,
total_tasks INT DEFAULT 0 COMMENT '2fF5541,
approved_tasks INT DEFAULT 0 COMMENT @it {541,
rejected_tasks INT DEFAULT 0 COMMENT 'BX[E{F 531,

pending_tasks INT DEFAULT 0 COMMENT '{F4bIB1E 551,

-- FRRGIT
college_stats JSON COMMENT ' fr 4 B Sr it
category_stats JSON COMMENT "I £ 5| %11,

level_stats JISON COMMENT '3 INZ R %11,

e,
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created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP COMMENT '€l 2 i &)’

) ENGINE=InnoDB DEFAULT CHARSET=utf8mb4 COMMENT="Zit{EEx",

4. INERIFE T
4.1 Elasticsearch &35 |1&1t1

4.1.1 OCR XAZEK5| (ocr_text_index)
{

"settings™: {
"number_of_shards": 3,
"number_of_replicas™: 1,
"analysis": {

"analyzer": {
"ik_smart_custom": {
"type": "custom”,
"tokenizer": "ik_smart",

“filter": ["lowercase"]

2
"mappings”: {
"properties”: {
"taskld": {"type": "keyword"},

"studentld": {"type": "long"},
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"studentName": {"type": "text", "analyzer": "ik_smart_custom"},
"ocrText": {

"type": "text",

"analyzer": "ik_smart_custom",

“fields": {

"keyword": {"type": "keyword"}

2
"ocrVector": {
"type": "dense_vector",
"dims": 768,
"index": true,
"similarity": "cosine"
2
"confidence”: {"type": "float"},

"createTime": {"type": "date"}

}
4.2 Redis BABREMIE T

421 ZIHEE

# BPSIETFE

Key: SESSION:{sessionld}
Value: {

"userld": "123",
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"studentld": "20210001",

“role™: "STUDENT",

"loginTime": "2024-01-01T10:00:00Z"

# AARIERSI
Key: USER_SESSIONS:{userld}
Type: Set

Value: [sessionldl, sessionld?2]

422 EEAFIERE
# SRR ES AT

Key: TASK_QUEUE:PENDING
Type: List

Value: [taskld1, taskld2, ..]

# ESNRESET
Key: TASK_STATUS {taskld}
Value: {

"status": "PROCESSING",

"progress": 50,

"currentStep™: "OCR_EXTRACTION"

16/ 22



5. MRt
5.1 BIEHINEREE

5.1.1 BRFEINE
-- BEEUR N AE R G
CREATE TABLE sensitive_data (

id BIGINT PRIMARY KEY,

encrypted_field VARBINARY(512) COMMENT 'AES-256 % FE,

iv VARBINARY(16) COMMENT 'IiZ @&,

created_at TIMESTAMP DEFAULT CURRENT_TIMESTAMP
);
512 fZRIInE

o FTBEURAEERSEM SSUTLS INE

o APl £ H5RH] HTTPS #HY

o HEEIRZHBIHETINEAALIE
5.2 PPRIZRFHIRT
5.2.1 ¥R PR

- RiEAR
CREATE USER 'fuluwa_read'@'%' IDENTIFIED BY "password’;

GRANT SELECT ON fuluwa.x TO "fuluwa_read'@'%'",;

- EEAP

CREATE USER ‘fuluwa_write'@'%" IDENTIFIED BY 'password’;

GRANT SELECT, INSERT, UPDATE ON fuluwa.x* TO 'fuluwa_write'@'%'";
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-- BEEAR
CREATE USER 'fuluwa_admin'@'localhost’ IDENTIFIED BY 'password’;

GRANT ALL PRIVILEGES ON fuluwa.* TO 'fuluwa_admin'@'localhost’;

6. MR KEE
6.1 R

6.1.1 EER5IEIT
-- ET I ES]

Al

CREATE INDEX idx_task_status_time ON tasks(status, created_at);

-- ARl RS

CREATE INDEX idx_user_college_class ON users(college, class_name, status);

-- GtEELRsI

CREATE INDEX idx_stat_date_type ON statistics_summary(stat_date, stat_type);

6.1.2 BRI
-- RIEREERS
CREATE INDEX idx_award_search ON awards(category, level, is_active)

INCLUDE (name, score, description);

6.2 EWEMLAHEIN
6.2.1 BWREEFREAHE

- RHE
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SELECT » FROM tasks WHERE status = "APPROVED';

- E

SELECT id, task_id, student_id, final_score
FROM tasks

WHERE status = 'APPROVED'

AND created_at >= '2024-01-01";

6.2.2 FIEBELK
- AN (BUBEARHEEE)

SELECT » FROM tasks ORDER BY id LIMIT 10000, 20;

-- LD (EAFR)

SELECT » FROM tasks WHERE id > 10000 ORDER BY id LIMIT 20;

6.3 X REETT

6.3.1 ZRESEESKX

-- EEFREBENX

ALTER TABLE tasks PARTITION BY RANGE (YEAR(created_at)) (
PARTITION p2024 VALUES LESS THAN (2025),
PARTITION p2025 VALUES LESS THAN (2026),

PARTITION p_future VALUES LESS THAN MAXVALUE

);

6.3.2 F\ EFHEHX
-- FIRBREBHKX

ALTER TABLE statistics_summary PARTITION BY LIST COLUMNS(stat_type) (
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PARTITION p_daily VALUES IN ('DAILY"),

PARTITION p_weekly VALUES IN ('WEEKLY"),

PARTITION p_monthly VALUES IN (‘MONTHLY")

7. &5 RE R

7.1 BOREEEIT
711 & B&MITR

BB KA PATH= B A B TR
pSTran PR o
R H 02:00 14A A ML + 7 17
WE %0 57 0100 5 PR
—3 =+ S TRy
— R S 5% PR
72 ENH SR
7.2.1 WEREZITR
e BE®EZ: SR 1EAFRFTREMNL
o FEEL: EFEH#HITRERE RS
. EEEI: SEHTEHEEMET
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8. x5 4

8.1 NI=IEPr AR
8.1.1 HUEEMRELERE

KRRl | STRE | REEE
=TT I
WEHEE | q04me | 5408
T I I

EREREAE [ [

8.1.2 W&tk

WETRb EHEE | RELHE
g U R IES >95% | f A Al RS
SP-$41 kb T BN ] <60 7 RALBAF
FERAT S HL <1000 YL

8.2 EHEIPIES

8.2.1 HEA
-- Ro|EREE

ANALYZE TABLE tasks, users, awards;

G

CHECK TABLE tasks QUICK;
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- gﬁ:i-l—'fgi%\E%ﬁ

UPDATE statistics_summary

SET college_stats = calculate_college_stats()

WHERE stat_date = CURDATE();

8.2.2 BE%4H

BIRESEUANL
[ 2 £ A4S
P REEVRA
P REM AT

9. X H-fh S XS

9.1 AN R

RERTY | TR IVRNET:)i ] HEA
LAE/PAPS = HIAS D, FHAK DBA
PR i EESE, S ZR A i
2 A i EM LA, WIABE | Ze TR

9.2 W& XB&RZXS

REXE | AR RIS Rt
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WEBE | | AS A, Jkienl | DOIKE
VU | b | ANTEK, BRR | RGO
10. FRAEFTICRK

AS | EHOE | EHAE | EHA
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