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3.1 Spring Data JDBC A&

Spring Data JDBC 24t T JDBCTemplates 25, B J& Spring %} JDBC ) #3%E, i1 Spring
K 5E L JDBC IKZ M TAE 3B & 19 AP I P B8 L 50 30 % B0 P2 v 184 L ) L ele
A 4#4E . Spring Boot i3 H A Sl EHLH] . A SIAECE T JDBCTemplate » R F57E pom. xml 3CfF
15 A spring-boot-starter-jdbe K #ii F1 5 85 72 7% B Java B, I 7E application. properties 3
b B e % 245 2., Spring Boot #4s A 3l [n] 25 #% 7 A JDBCTemplate S5, iX &
F L n] ] @ Autowired ¥ i HCH 7 A JDBCTemplate, F18 F§ JDBCTemplate ¥ API /5
X AT M e AR . T JDBCTemplate JFAE 3 3 . 1 L H 4246 — A4 iy B
B AR S

[ 3-1] {3 Spring Boot # 4 JDBCTemplate #:/F studentdb i student 3,

(1) BAEFEdE % . £ MySQL B4 % studentdb 8 % student, 3l AZ5 %4, W
Kl 3-1.

id |studentname |gender |age [

0 S 5 18

=] 2|8 I [ 20
nl 3k = 19
=l IEER % | 17

B 3-1 €)% % student

2) AT H S AMKHE ., 76 IDEA $# Spring Boot W H JDBCtemplatel , § A spring-
boot-starter-jdbc fK§fi . mysql-connector-java K i % , pom. xml LAY AT .
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//% 3 % /jdbcl/pom. xml
< dependency >
< groupld > org. springframework. boot </groupId >
< artifactId> spring — boot — starter — jdbc </artifactId >
</dependency >
< dependency >
< groupId> mysql </groupld >
< artifactId > mysql — connector — java </artifactId>
<version> 8.0.25 </version>
</dependency >
< dependency >
< groupld > org. springframework. boot </groupId >
< artifactId> spring — boot — starter — thymeleaf </artifactId>
</dependency >
< dependency >
< groupld > org. springframework. boot </groupId >
< artifactId> spring — boot — starter — web </artifactId>
</dependency >
< dependency >
< groupld > org. projectlombok </groupId>
< artifactId> lombok </artifactId >
< optional > true </optional >
</dependency >

(3) MW MO & 215 2 . fE application. properties SCF Y IC B s 1R i 4% 45 2L AR
HBan k.

//%% 3 & /jdbcl/application. properties

spring. datasource. wurl = jdbc: mysql://localhost: 3306/studentdb? useUnicode =
true&characterEncoding = UTF — 8&serverTimezone = UTC

spring. datasource. username = root

spring. datasource. password = root

spring. datasource. driver — class — name = con. mysql. cj. jdbc. Driver

(4) ANEESZARZE . £F com. seehope. entity 1 F B2 LA Student, BT .

//%5 3 & /jdbcl/Student. java
(@Data
(@A11ArgsConstructor
(@NoArgsConstructor
public class Student {
private int id;
private String studentname;
private String gender;
private int age;

}

(5) Bl #4515 M )2, TE com. sechope. dao fI F 4 # StudentRepository 2%, H
@Respository 17 1 i, T 2 EIE Vi 0 2, L2 p A # JDBCTemplate 28 8 1Y & 14
JDBCTemplate, 3 {# F§ @ Autowired 3 , Fm M A #% 7 1 A JDBCTemplate SE ], 7EJS
AT TSI W B B B A A 2 AR B T O 1 X B O I AR R 43 SR TDBC Template
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SR AL AH L 7 1 HEAT R O o A A (L B AR AR Y SQL IR A S S e ALY
wmr .

//% 3 % /jdbcl/StudentRepository. java

(@Repository

public class StudentRepository {
(@Autowired

private JDBCTemplate JDBCTemplate;

A7) k==Ya S
public int addStudent(Student student) {
return JDBCTemplate. update(" insert into
student (studentname, gender, age) values(?,?,?)",
student. getStudentname(), student.getGender(), student.getAge());

}
/IR
public int deleteStudent(int id) {
return JDBCTemplate. update("delete from student where id=?", id);

AT EXin
public int updateStudent(Student student) {
return JDBCTemplate . update("update student set studentname = ?,gender = ?,age = ? where id="?",
student. getStudentname( ), student.getGender(), student.getAge(), student.getId());

}
/1B TR A
public List < Student > findAllStudents() {
return JDBCTemplate. query ( " select * from student", new BeanPropertyRowMapper < >
(Student. class) ) ;

}
//ARAE id S A AR A
public Student findStudentById(int id) {
return JDBCTemplate. queryForObject("select * from student where id=?",
new BeanPropertyRowMapper <>(Student. class), id);

}

1E EiR L JDBCTemplate B update J7 2 T A7 5 M L 2k SQL 4, SQL i 7
M 27 SRR LR A LA ALAF update TN SR AL S query JrE T AT
AITH A, IR 0] List < T >Z LG, H P BeanPropertyRowMapper 28 B ) 2 8 H] TK £ 1)
ZE BN TR E RN R 2R BIFR @i A T WS FRZE A, queryForObject 5 FH T 25 1f) B
— IR PR A 45 2 R AR 5 2 Sl X R 2R,

(6) AIEN 45282 . 7E com. seehope. service i 8] # StudentService 2, S #EL T
LI

//%i 3 & /jdbcl/StudentService. java

@Service

public class StudentService {

(@ Autowired
private StudentRepository studentRepository;
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public int addStudent(Student student) {
return studentRepository. addStudent(student);

public int deleteStudent(int id) {
return studentRepository. deleteStudent(id);

public int updateStudent(Student student) {
return studentRepository. updateStudent (student) ;

}

public List < Student > findAllStudents() {
return studentRepository. findAllStudents();

public Student findStudentById(int id) {
return studentRepository. findStudentById(id);

}
(D) B gl s 2 StudentController AL AT .

//% 3 ¥ /jdbcl/StudentController. java
(@Controller
public class StudentController {
(@ Autowired
private StudentService studentService;
(@GetMapping("/stus")
public ModelAndView findAllStudents() {
List < Student > stus = studentService. findAl1lStudents();
ModelAndView mv = new ModelAndView( ) ;
nmv. addObject("stus", stus);
mv. setViewName("stus") ;
return mv;
}
@GetMapping("/stu/{id}")
public ModelAndView findStudentById((@PathVariable("id") int id){
Student student = studentService. findStudentById(id);
ModelAndView mv = new ModelAndView( ) ;
nmv. addObject("student", student) ;
nmv. setViewName("student");
return mv;
}
@PostMapping("/addStudent")
public ModelAndView addStudent(Student student) {
studentService. addStudent (student) ;
ModelAndView mv = new ModelAndView( ) ;
[1ES MBI I , ki 3 2 4R 5 A 27 AR A 4 1) 4%
mv. setViewName("redirect:/stus");
return mv;
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}
(@ GetMapping("/addStudent")
public String addStudent() {
return "addStudent";
}
(@ GetMapping("/deleteStudent/{id}")
public ModelAndView deleteStudent ((@PathVariable("id") int id){
studentService. deleteStudent(id) ;
ModelAndView mv = new ModelAndView( ) ;
/IR B, Bk 2 2 3R T A 25 AR A s A
nmv. setViewName("redirect:/stus");
return mv;
}
(@ GetMapping( " /updateStudent/{id}")
public ModelAndView toUpdateStudent ((@PathVariable("id") int id){
Student student = studentService. findStudentById(id);
ModelAndView mv = new ModelAndView( ) ;
mv. addObject("student", student) ;
nv. setViewName( "updateStudent");
return mv;
}
@PostMapping(" /updateStudent™)
public ModelAndView UpdateStudent(Student student) {
studentService. updateStudent (student) ;
System. out. println(student);
ModelAndView mv = new ModelAndView( ) ;
[ MG 5, Bk B0 A 3R BT A A R AR AR
nv. setViewName("redirect:/stus");
return mv;

}

(8) BIZEME ., Al stus. html,stu. html,addStudent. html,updateStudent. htm]l BT [fij
(T UL M B H - B2 5D

() B ATACASHEAT I . a3 BB AR AR A M 25 2R, 0T 22 A 45 SR W] B AT s

TE ) 05 2% W AR Hy A http://localhost: 8080/ stus, 45 B U1Kl 3-2 FrR,

TE B 0 28 R A1k 2 % A http://localhost:8080/stu/1, 45 R UNE 3-3 iR,

' S TeEEFE ' @ Title
€ - C O localhost:3080/stus & & elr!.l;r—ih\, € - C @ localhost:3080/stu/1 B el\j@
H ogE @ wnEn redis bootstrap » HERE i omE @ mnEm redis bootstrap - HEHE
EhEE

e 2H¥S

1 |=% = e [

2 8 |5 20 [ g

3 gm |B |19 [iseaes )

4] 17 Jisaus] Rl |

ERIE

B 32 EERFFEFE

33 BEHR—ANEFEHE
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PR 3-2 WU N A AR B, IR S BE L A0 E 3-4 FraR . Bl U AL, A5 R
Kl 3-5 s,

' @ Title ' @ Fe@EEns
€ - C @ localhost8080/addStud... B & @ |',‘!;r_ih\ € - C @ localhost:8080/stus m ot 6 IF-!;_-N
HOEE @ wnEn redis bootstrap " HEHE HoEs O wnEn redis bootstrap " HEHE
b : 2

RiNEE salke |rEn e s

AT

AT 2 [z8 (= |20 [

150 (= 3 m B |19 [ieeaes)

e s Jomeer |17 e s

(@] 13 [amsln o jase)

B34 HmEE B35 AMEMER

3.2 Spring Data JPA A

Spring Data JPA J&% T Hibernate i — ¢ A JZHESL , B 38 i i A% 5k XML S 4 A
Java X G 55 B8 e 3 22 18] 9 i 595G 28 L 6 A7 i B9 0 S Re APk B 8CE B B . Spring Data
JPA 2417 Z R B T TPA MG RYHE O, & T R % ] &0 9f) vk . B Spring 28 0% A9
fRBEZE, A Spring A4 AT E M P A EERZHNEL T XN ATHE SQL (8
JPQL) BIVAy 52 B H 4l 2 1 s 0] 5 #8450 H tPAE 4 Spring Data JPA B35 AR iR K
ARSI

< dependency >

< groupld > org. springframework. boot </groupId >

< artifactId> spring — boot — starter — data — jpa </artifactId >
</dependency >

Spring Data JPA #2 £ i) 32 0 A Repository. JpaRepository. PagingAndSortingRepository
CrudRepository M QueryByExampleExecutor, HH' CrudRepository #% 1 & X T FeA fy 38 |
M. #. & CRUD #{f, PagingAndSortingRepository & S 1 73 5 il # J° /9 £ i) #2 45,
QueryByExampleExecutor # 1€ X T /] 49 sh & A i #4E .

JpaRepository % 1 4k 7k T PagingAndSortingRepository, CrudRepository F
QueryByExampleExecutor # [, 4k 7&K T & i1 09 BT A 45 7F I $& 41t 17 HoAth — 265 H # 4E,
PagingAndSortingRepository il CrudRepository # 1 X 4% 7K H Repository, Repository H
RO BARCER &0 Z B R WE 3-6 Fin,

Fr kB RE Q& X — 048 7K JpaRepository $ I BI W 3R45 Lk ir g 5 DRI
. JFR#H A E X3 DR T DLHAT J5 i fin 44 A ) TR A IR I 28 L A7 5 JPA i 44
L, Spring Data JPA B4l Jr i 48 T ok 0 @ 75 L LA AR 28, T L HE WS
SQL M), A E L4 IRy s al B & TPQL i 5 85 4 SQL KA R 47 3 i 2
I B2, W Ah Spring Data JPA X6 A 7 (3 AL 3 —XF — , —XF £, LUK £ % 2 R B i)
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IZ Diagram for JpaRepository

i O % Indexed

@ = NoRepositoryBean © % Repository<T, ID>
] —

© = PagingAndSortingRepository<T, ID> IO'- CrudRepository<T, ID> oh QueryByExampleExecutor<T>
: L A A
e o 2

|@ %= JpaRepository<T, ID>

B 36 #HOZBEHXER

3.2.1 JpaRepository 2211

JpaRepository # B gk 7 T A4 O A9 J5 ik b b 46 17 Hifth 77 vk, WLk 3-1.
% 3-1 JpaRepository # O 7 i%

FHEEW I B R
List < T> findAlIO A T A X REE
List < T > findAll(Sort varl) A T A X G AR I AT HE R
List < T > findAllByld(Iterable < ID > varl) RAER AR Z A 1D 5 A 0T L #R A i ok
< S extends T > List < S> saveAll(Iterable < S> varl) 1 5B B T AF 28U
void flushO e RN ks
< S extends T > S saveAndFlush(S varl) PR X G2 51 30 B0 400 12
void deleteInBatch(Iterable < T > varl) b M Bk 2 G B N 52
void deleteAlllnBatch() 52 W B3 e A % 52
T getOne(ID varl) W ID S x %
<'S extends T > List <S> findAll(Example < S> varl) | 4B LA Example 524145 i) 4 4
< S extends T > List < S> findAll (Example < S > HRAE B L0 Example 52 B 26 11 % G 00 HEFF
varl, Sort var2)

3.2.2 PagingAndSortingRepository {2 1

PagingAndSortingRepository 2 H FEZ 4L T F T 43 U A ) k7 19 5k, L3k 3-2.
% 3-2  PagingAndSortingRepository ¥ [0 75 %

kAW I B H R

Iterable < T > findAll(Sort varl) B0 T A X S IR 3 Sort X 4 A % B0 ) 347 HE

290 BT A 5 R IR G Pageable XF 42 A 54 B0 0] 3k 47 40 DT AL B, %

P T > {indAllI(P bl D X
age< 1> tndAllPageable varl) 1 o 4 page 4%, R Pageable i 24 HEFF
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Page J& Spring Data $2 4t i) — A~ 2% 7 70 015 B AU $ 11, Pageable J& #4 i& 4 70 25 11 1)
B0, T8 2 00 (N 0 Bk, B 01 S /s 10 S 48, DL SR R HET 45, LK B PageRequest 2%
1) of ST kAT I,

(6 3-21 R P AT H b 2 &8 84 1 4k K JpaRepository B Dao 2% 1
StudentRepository, 7E # il #§ StudentController 1 F§ Page < T > findAll(Pageable varl)
J5 AT o0 oS R Al AU R

//%% 3 & /jpal/StudentController. java
(@Autowired
Private StudentRepository studentRepository;
@GetMapping("/findAllPage")
public ModelAndView findAll ( (@ RequestParam(value = "start", defaultValue = "0") Integer
start,
(@RequestParam(value = "size",defaultValue = "3") Integer size) {
ModelAndView mv = new ModelAndView( ) ;
//¥ 3 Pageable, BUINA WIS 1 U1, 5 01 W 7n 3 4510 5%, G S PE id #EAT % 7 HE 7
Pageable pageable = PageRequest. of (start, size, Sort. by(Sort. Direction. DESC, "id"));

[/ AT LA HE P
//Pageable pageable = PageRequest. of (start, size);
//#45% pageable HEAT AT, 45 44 S Page X4
Page < Student > page = studentRepository. findAll(pageable) ;
nv. addObject("page", page) ;
nv. setViewName("stusPage");
return mv;

}

PageRequest. of T M 3 NS BN T Sort 28, F Tl & HEF BN, w] L Sort
KW S A& Sort XL, 1M BMNTREATFERZETF, HH Sort.
Direction. DESC &, Sort. Direction. ASC,%f 2 NS H TR EHFEML (FEBD.,

[ 3-3] Sort sort=new Sort(Sort. Direction. DESC, "id"); FnRA|#E —/MRIE)E M
id HEATFE P HEF B9 Sort X4, W nl LI Sort 28§88 J7 15 by QI Sort X4 1B &
RN AT

3.2.3 CrudRepository $ 1

CrudRepository # F A T 5 HIAY 3 M 2 A 072, W3R 3-3,
% 3-3 CrudRepository # 0 75 %

FiEBW Ih BE iR
< S extends T > S save(S varl) PRAFRT G a0 HE% G2 A 4% 248 1D, WISk A7 B 3T 4
iiix\t,zrrl;i; T > Iterable < S> saveAll(Iterable S TOVIN
Optional < T > findById(ID varl) G FE 4 ID A i) 0 £ L 45 ST Ly 2s
boolean existsByld(ID varl) M4 3 1D &I X 402 B A7 AE
Iterable < T > find AlIO) AT A X R
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% % 4 W T
Iterable < T > findAllByld(Iterable < ID > varl) WA E A ID S ENLES
long count() 9 X 4 1) B

HRAE TD 5 M BR S G2, A 3R 18, 40 20 200 7 2 15

id deleteByld(ID varl) :
void deleteBy var I, W B 254 try--catche -+ 1]

void delete(T varl) T 83 X 2
void deleteAll(Iterable <? extends T > varl) W % 25 72 B9 % %
void delete AILO) T B Bt A X 4

HP A E SR 0 R 2 SE L JpaRepository 32 H, I8 F bR 32 4L J7 ik, B4R 5
SQL 1k JPQL ) wt vl $5/E 5508 1%

3.2.4 JFEARHE M. ATk

[ 3-41 Spring Data JPA R FEAKE M 2 A S o3 TUERAE .
(D) B FEHES . 75 studentdb B0HE JE A £ course, T8 courseid H MK, TN
THAE, i E 3-7 pron. WAl ORGSR, BT A a1, WA (3O 2 A ¢ update By

AL
| |courseid  [coursename coursescore  |coursetime |coursetype
O 1|Javaf2 FE it 2w 3 64|04
[uj| 2|Python™@ F & i+ ZERH 4 64 4048
=l 3CESRTER 4| 64 )45
= 4| KERE 3 60| i
] s|REyE 3 50|t
0 6 s s 3| 602 iE
=] 7|RE#EEX 2 30|34
] 8+ EH Ewh 2| 404
=0 5 MySQLERIE 4 40| L4

B 3-7 HIFBER course

(2) A% Spring Boot i H , 7 IDEA H4|# Spring Boot W H ., fir 4 & pom. xml Jf7¢
pom. xml XFH S A JPA AR, 2T .

//%5 3 % /jpal/pom. xml
< dependency >
< groupld > org. springframework. boot </groupId >
< artifactId> spring — boot — starter — data — jpa </artifactId >
</dependency >
< dependency >
< groupld > org. springframework. boot </groupId >
< artifactId> spring — boot — starter — thymeleaf </artifactId>
</dependency >
< dependency >
< groupld > org. springframework. boot </groupId >
< artifactId> spring — boot — starter — web </artifactId>
</dependency >
< dependency >
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< groupld> mysql </groupld >

< artifactId > mysql — connector — java </artifactId>
</dependency >
< dependency >

< groupld > org. projectlombok </groupId>

< artifactId> lombok </artifactId >
</dependency >

(3) MC# application. properties, 7 % M & &0 R E (5 A JPA JEPE. BL 8T

//% 3 ¥ /jpal/application. properties

spring. datasource. url = jdbc:mysql : //localhost : 3306/ studentdb?uselnicode = trueScharacterEncoding =
utf8&serverTimezone = UTC&useSSL = true

spring. datasource. username = root

spring. datasource. password = root

spring. datasource. driver — class — name = com. mysql. cj. jdbc. Driver

spring. jpa. properties. hibernate. hbn2ddl. auto = update

spring. jpa. properties. hibernate. dialect = org. hibernate. dialect. MySQL5TnnoDED Al ect

spring. jpa. show— sql = true

H: P spring. jpa. properties. hibernate. hbm2ddl. auto J& t H T % & B 3h €] &, # # 5k
B UEBOE AR A . — RILA T 4 MEZ —.

create: FFKANZE Hibernate W #R23 M BR B4 72 32 . 48 J5 AL 4l Model 28 58 B B %
X RE 2 T SO RO R O DR T

create-drop: B IKINZ, Hibernate P #3245 Model 258 & #1# , — H. SessionFactory
KM HE H SRR

update: H X ANEL Hibernate N4 5A Model ZEXJ 1 i B4 R il 2 il 4l Model 2841
AR LUG gk et RSB EH & L 35 Model 28818 oo, W2 358 B di 128 26 45 4 L (HL 5k
P AWM ER

validate: BRUKMNEL Hibernate B, 23 B0 UE 5086 2 0 R A5 M i A S Q1B = (H S A
B fH .

spring. jpa. properties. hibernate. dialect: ¥} 4558 193¢ & B0 & 4= At 4L 19 SQL.,

spring. jpa. show-sql=true J& ¥ H T 15 & 6l & 5 i SQL 154,

(4) BIEESEAAZE Course, RIBKEUE R course AU ATT .

//% 3 & /jpal/Course. java

(@Data

@Al1ArgsConstructor

@NoArgsConstructor

(@Entity(name = "course")
public class Course {
/1R
@1d
(@GeneratedValue(strategy = GenerationType. IDENTITY)
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private int courseid;
//RFRE TR
(@Column(name = "coursename", nullable = false,length = 30)
private String coursename;
[ IRFRE2 5y
(@Column(name = "coursescore")
private int coursescore;
/R
(@Column(name = "coursetime")
private int coursetime;
/1B B R
(@Column(name = "coursetype")
private String coursetype;

/758 TE B PE v T X N ) 37
(@ Transient
private String description;

}

@Entity TF 28 1% AR IR — A 58U R B 19 SRS T name JE PET8 2 %52
A I L 4 BB 2 36 4% L T LUAS WS name J& 1 L BROIABIE E R4 54— 3

@1d 28 7% 12 Jm 1k B ST R Bl 2 2% 1 32 88, I @ Generated Value 1 fif R 48 & 32 4
A RS A BEEOA strategy = GenerationType. IDENTITY , W 375 = 6 thy K dh % 1 3l
K, &E WK E R strategy = GenerationType. AUTO, M F7x 3= 8 i 72 7 4 1

@Column v fff IR i 14 12 Ja P X 07 00 %40 122 2% vh 9 Bo i T 4l € o name J& PER R
JIT e St Y BSO8R T 3R i B BN B A S R M4 — B nullable JE TR R R %F B B AL
has,length BT /RIZF B KE XX String 258U 30, 8 7] IA unique B, TRIZ
FEBOE MR

@ Transient VA F T b5 T £ 4 3 v I8 X 13 81 B9 J8 1 ORM HE ZR0KE Z20m 12 1k

(5) PSR )2 . BE CourseDao # 1, 4k 7K JpaRepository £ 1, ARSI .

//% 3 % /jpal/CourseDao. java

public interface CourseDao extends JpaRepository < Course, Integer > {

}

XHEERAHBAMHE X T ERREIELHFREZEETHN T,
(6) AE &2 ZE, B8 CourseService 25, AT .

/ /% 3 & /jpal/CourseService. java
(@Service
public class CourseService {

(@ Autowired
private CourseDao courseDao;

//1#i ] JpaRepository [ API % if], DAO 2 JCil F )45 SQL 1f JPQL 15 41]
[/ BRI A IREE, A, HH 24 T SQL: select * from course
public List < Course> findA11(){
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return courseDao. findA11();

[/ERTA IR, A HEF, #H24 T SQL: select * from course order by xxx DESC|ASC
public List < Course > findAll(Sort sort) {
return courseDao. findAll(sort);

/BRI A IRER, F T, F1 24 F SQL: select * from course limit x,y
public Page < Course > findAll(Pageable pageable) {
return courseDao. findAll(pageable);

}

/BRI G5 IR FE, Y T SQL: select * from course where courseid = ?1
/ /W] DL )5 #: 44 £indByldIs findByIdEquals
public Course findById(int courseid) {
return courseDao. findByIld(courseid). orElse(new Course());

}

public void updateCourse(Course course) {
/135500 FE AL, WIFEAT 50T 4

courseDao. save(course) ;

public void addCourse(Course course) {
[TRIMRAR, 2 S50 EHEA TR, W HE4T 8 N4 4E

courseDao. save(course) ;

public void deleteCourse( int courseid) {

[/ BR R AR

courseDao. deleteById(courseid);
}
(7) AlaEEsfes. A1 CourseController, AL .

//% 3 # /jpal/CourseController. java
(@Controller
public class CourseController {

(@Autowired
private CourseService courseService;
/ /3R BCIFVSCHE I 4% Jdk 3 W0 [T R AT Je 7 DA 2K
(@GetMapping(" /updateCourse/{id}")

public ModelAndView toupdateCourse((@PathVariable("id") int courseid) {
ModelAndView mv = new ModelAndView( ) ;
Course course = courseService. findByld(courseid) ;
nv. addObject("course", course) ;
mv. setViewName("updateCourse") ;
return mv;
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/1 3R BB U | A6 BOosoHE e

(@PostMapping(" /updateCourse" )

public ModelAndView updateCourse(Course course) {
ModelAndView mv = new ModelAndView( ) ;
courseService. updateCourse(course) ;

/TR 56 56 G e B A0 U A DR AR 4 ol A
nv. setViewName("redirect:findA111");
return mv;

}

/1R S o 3 Bl

(@PostMapping(" /addCourse")

public ModelAndView addCourse(Course course) {
ModelAndView mv = new ModelAndView( ) ;
courseService. addCourse(course) ;
nmv. setViewName("redirect:findA111");
return mv,

}

[/ TR, 2 IS N PR AR Y A A

(@ GetMapping( " /addCourse" )

public String addCourse( ) {
return "addCourse" ;

}

/1B PR AR

(@GetMapping("/deleteCourse/{id}")

public ModelAndView deleteCourse((@PathVariable("id") int courseid) {
ModelAndView mv = new ModelAndView( ) ;
courseService. deleteCourse(courseid) ;
mv. setViewName("redirect:findAl111");
return mv;

[/ TR R, JCHER
(@GetMapping("/findAl11")
public ModelAndView findA11()
ModelAndView mv = new ModelAndView( ) ;
List < Course > courselist = courseService. findAll();
mv. addObject("courses", courselist);
nv. setViewName("courses");
return mv;

/BRI R, AR
(@GetMapping("/findAl12")
public ModelAndView findA112() {
ModelAndView mv = new ModelAndView( ) ;
/¥R TR 25 5y B )T HE )Y
List < Course > courselist = courseService. findAll ( Sort. by ( Sort. Direction. DESC,
"coursescore") ) ;
mv. addObject("courses", courselist) ;
mv. setViewName("courses");
return mv;

[/ ERPTA TR, A 5 TS HER
(@ GetMapping("/findA113")
public ModelAndView findAll((@RequestParam(value = "start", defaultValue = "0") Integer start,
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(@RequestParam(value = "size",defaultValue = "3") Integer size) {
ModelAndView mv = new ModelAndView( ) ;
[N 10T, 1 BN 3 &iE R
Pageable pageable = PageRequest. of ( start, size, Sort. by ( Sort. Direction. DESC,
"courseid"));
[/ AT LA HE 7
//Pageable pageable = PageRequest. of (start, size);
Page < Course > page = courseService. findAll(pageable);
nmv. addObject("page", page) ;
mv. setViewName( "coursePage") ;
return mv;

}

/1 &R HEA G5 1 UR AR
@GetMapping("/findById/{id}")
public ModelAndView findById((@PathVariable("id") int courseid) {

ModelAndView mv = new ModelAndView( ) ;
Course course = courseService. findByld(courseid) ;
nv. addObject("course", course) ;
mv. setViewName( "course") ;
return mv,;

}

(8) BIEME ., 7E resource/templates H 3% F A& courses. html, T AFE WL X R
ST R, course. htm] T B /R A1 » addCourse. htm] F FH IR EE , coursePage.
html HF 00t BRI A A . HARCRS S LG 45 Be &l 90, o or ot B /R 2 8, 6
AT .

//% 3 % /jpal/coursePage. html
< body >
< a th:href = "@{/addCourse}">¥s il 2¢ 4 </a>< br/>
< table border = "1" align = "center">
<tr>
< td >PRFEE G </td >
< td >PRFR 2 FR</td >
< td >R FE2E </ td >
< td >TRFE A</ td >
< td >PREE A</ td >
< td>f&th</td >
< td > Br</td >
</tr>
< tr th:each= "course: $ {page. getContent()}">
<td th:text =" $ {course. courseid}"></td>
<td th:text =" $ {course. coursename}"></td >
<td th:text =" $ {course. coursescore}"></td>
<td th:text =" $ {course. coursetime}"></td >
<td th:text =" $ {course. coursetype}"></td >
<td><a th:href = "(@{/updateCourse/} + $ {course. courseid}">f&</a></td>
<td><a th:href = "@{/deleteCourse/} + $ {course. courseid} ">l ff</a></td>
</tr>

{
{
{
{
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</table>
<div>

<a th:if =" $ {not page. isFirst()}" th:href =" @ {/findAl113 (start = $ {page. number —
1D "> E—oi</a>

| U : < span th:text =" $ {page. getTotalPages()}"></span > &nbsp;

[MH{I : < span th:text =" $ {page. getNumber() + 1}"></span>

| BLiC 5% % : < span th:text =" $ {page. getTotalElements()}"></span > &nbsp; \

[ M AT B 5% : < span th:text =" $ {page. getNumberOfElements()}"></span >

<ath:if =" $ {not page. islLast()}" th:href = "@ {/findA113(start = $ {page. number + 1})}">F
—Ti</a>
</div>
</body >

(9) BATARIHEAT I X, 3 HLAN $ (it oA 30 42 B A0 23 DU A ) A 45 2R, HOR S5 51T 9 AT R

BRUR D JE AT I . AE ) %8 28 Hb bk A2 B A http://localhost: 8080/findAlll, 45 5 4 &l 3-8
7R o

' @ z=EIFm
€ 5 C O localhost:8080/findAlll B W o 8@
HOE @ WRER redis bootstrap <3p0 springboot = » nEHE
EInRE
mizws mEEn T 1#_4@& g
1 |JavalgrrigitEe 3 lea ] sl
2 [Pythonizrsigit a4 6a ,@fg ;
3 Jcemetma 4 fea o s
4 ij_;“—i_-‘-ﬁf 3 60 M
5 |z 3 JET] |t
6 [z 3 oo [tz
7 [eEx 2 30 s
8 [itEm ey 2 40 [z
9 [mysauepm= 4 20 |

3-8 EHEERBIRETR
TE W W #5% A http://localhost:8080/find All3, 25 R ANE 3-9 T /w,

' @ FEEBFn
€ 3 C @ localhostB080/findAll3 B i 8@
H g @ FRER redis bootstrap 3p0 » nEHE
Es

[eesslares  [meysleessmesaenbe)
13 MysQLERE 4 [0 e [ e
I8 it |2 a0 e el
7 wEx 2 o T [hemee
[0 3 [HER: 1 |BiCRE: 9 [SMmResE: 3 F=0

B39 SREBER

3.2.5 JikmH{/til
16 P & X4k T TpaRepository BOHE T ef, FH VAT L E 52 S0 — 3607 1, U 30 0
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JPA 258 i % ML ., Spring Data JPA stRE AT T A & =K, A 38 H SQL
PL A E X J7 5% FRA findByName (String

username) A i, iX B9 findBy 7] LLIA b /& S8, 1 Name J& 0] 28 19, AT DLRAE B — 45K
PRSI 24 FR  HE R 20592 07 15 0 B8 R 4 1) 45 £F where name =7, Q15 J7 15 (1 3R [l {E 25 5

List < User >, | 5¢
W 77 2 44 Bk P ik v DU B And 8¢ Or #F

BH) SQL

E4] N select * from user where name=27,

WRA A5

AT . P AR T k4 WK 34

R34 HEGAIEHHEZTH
x # W T i fn & X Bz B SQL
And findByGenderAndAge where gender=7 And age=7
Or findByGenderOrAge where gender=7 And age=7
findByName
= findByNamels where name=7
findByNameEquals
Between findByAgeBetween where age between ? and ?
< findByAgel.essThan where age <?
<= findByAgel.essThanEqual where age <=7
> findByAgeGreaterThan where age >7
>= findBy AgeGreaterThanEqual where age™>=7
<> findBy AgeNot where age <> 7
IsNull findByNamelsNull where name is null
NotNull findByNameNotNull where name is not null
In findByAgeln(Collection < Age > ages) where age in (?7)
Notln findBy AgeNotIn(Collection < Age > ages) where age not in(?)
like findByNameLike where name like ?
NotLike findByNameNotLike where name not like ¢
StartingWith findByNameStartingWith where name like 7%’
EndingWith findByNameEndingWith where name like ¢ %7’
ContainingWith | findByNameContainingWith where name like ¢ %?7%’
OrderBy findByGenderOrderByAgeDesc Where gender=7% Order by age desc
True findByGenderTrue where gender= true
False findByGenderFalse where gender={alse

WA 2y 7€ J5 ik 44 38 nl ] Top & First 5C B 1] ok BR i A if) 45 2R 19 £, a0 find Top

10ByGender, 158 &

limit 0,20,

/RS R AT 10 %

(5] 3-51 RG240 v 44 L A i)

(1) A 2 K dhs V7 1] J=

W

< MY T SQL E A
findFirst20ByAgeGreater Than, 48§ i 75 % 1] 25 A BT 20 4%, A4 T SQL & 4] .

where gender=279 limit 0,10,

where age >?

HE LREH I E jpal, £ CourseDao H1 4] & J5 2, %
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//%8 3 % /jpal/CourseDao. java
//1fi ] JpaRepository )£ & fi 45 BLIE A ¥, DAO JZ T T3 4 5 SQL B JPQL 4]
/13 W5 Ry xx NG (SO E) PR, 6 IR 2 M8, AT 35 SQL i AJ
//H24F SQL: select * from course where //coursescore = ?1 and coursetype = ?2
public List < Course > findByCoursescoreAndCoursetype(int coursescore, String
//coursetype) ;

/12 W 7E 0y xx B G (B8 ) I IRAR , 12 B i 44 W3S, B T3 % 5 SOL i)
//} 24 F SQL: select * from course where coursescore = ?1 or coursetype = ?2
public List < Course > findByCoursescoreOrCoursetype( int coursescore, String coursetype) ;

/1 WIRBTE xx B xx B IRFR

public List < Course > findByCoursetimeBetween(int start, int end);

/AR PRI T xx I PR AR

public List < Course > findByCoursetimeLessThan(int coursetime);

/AR 2 PR AL 3 xx 1) TR AR

public List < Course > findByCoursenameContains(String coursenane);

(2) gEr %252 . 78 CourseService H RN ik ARG U .

//% 3 % /jpal/CourseService. java
/13 W55 R xx (NG (B &) 2R
public List < Course > findByCoursescoreAndCoursetype(int coursescore, String coursetype) {
return
courseDao. findByCoursescoreAndCoursetype(coursescore, coursetype) ;

}
/15N xx B PG (B ) 1 iR AR

public List < Course > findByCoursescoreOrCoursetype(int coursescore, String coursetype) {
return
courseDao. findByCoursescoreOrCoursetype(coursescore, coursetype) ;

}
[/ W IR AE xx 3] xx [ R

public List < Course > findByCoursetimeBetween(int start, int end) {
return courseDao. findByCoursetimeBetween(start, end) ;

}
[/ AR /N T xx B IR AR

public List < Course > findByCoursetimeLessThan(int coursetime) {
return courseDao. findByCoursetimelLessThan(coursetime);

[/ ERRTE PR xx T IRAR
public List < Course > findByCoursenameContains(String coursename) {
return courseDao. f indByCoursenameContains(coursenane) ;

}
(3) fgEEHl#s . 7F CourseController FEMMACAS AT .
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//%3 3 & /jpal/CourseController. java

/18255 R xx RS (BLb ) 2R
(@GetMapping("/findByCoursescoreAndCoursetype/{coursescore}/{coursetype}")
public ModelAndView findByCoursescoreAndCoursetype ( (@ PathVariable ( " coursescore") int
coursescore, (WPathVariable("coursetype") String coursetype) {

ModelAndView mv = new ModelAndView( ) ;

List < Course > courses = courseService. findByCoursescoreAndCoursetype ( coursescore,
coursetype) ;

mv. addObject("courses", courses) ;

nv. setViewName("courses");

return mv;

/18205 R xx BUE A (BB ) 1 PR TR
(@GetMapping("/findByCoursescoreOrCoursetype/ {coursescore}/{coursetype}")
public ModelAndView findByCoursescoreOrCoursetype ( (@ PathVariable ( " coursescore") int
coursescore, (WPathVariable("coursetype") String coursetype) {

ModelAndView mv = new ModelAndView( ) ;

List < Course > courses = courseService. findByCoursescoreOrCoursetype ( coursescore,
coursetype) ;

mv. addObject("courses", courses) ;

nv. setViewName("courses");

return mv;

/7AW PRETAE xx 5] xx [ PR F2

(@GetMapping("/findByCoursetimeBetween/{start}/{end}")
public ModelAndView findByCoursetimeBetween ( (@ PathVariable ( " start") int start, @
PathVariable("end") int end) {

ModelAndView mv = new ModelAndView( ) ;

List < Course > courses = courseService. findByCoursetimeBetween(start, end) ;

mv. addObject("courses", courses) ;

mv. setViewName("courses") ;

return mv;

/7R PRESNF xx i PR
(@GetMapping("/findByCourset imeLessThan/{coursetime}")
public ModelAndView findByCoursetimelLessThan((@PathVariable("coursetime") int coursetime) {
ModelAndView mv = new ModelAndView( ) ;
List < Course > courses = courseService. f indByCoursetimelessThan(coursetime) ;
mv. addObject("courses", courses) ;
nv. setViewName("courses");
return mv;

[/ IR 2 R AL xx TR
(@GetMapping("/findByCoursenameContains/{coursename}")
public ModelAndView findByCoursenameContains ( (@ PathVariable ( " coursename ") String
coursenane) {
ModelAndView mv = new ModelAndView( ) ;
List < Course > courses = courseService. findByCoursenameContains(coursenane) ;
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nmv. addObject("courses", courses) ;
nv. setViewName("courses") ;
return mv;

}

4y BT AR 170 X, 7E W8 A P B A htep: //localhogt 8080/findByCour-
sescoreAndCoursetype/3/345 . 45 AN E 3-10 fran . HoAlgs 3R] 3 47 #4704,

B [ rreenn % |+ S o X
&« C @ localhost-8080/findByCoursescoreAndCoursetype/3/iE A+ = @ 2
IR F 0 =
(RAZRS [\AR SR AR5 (IR AT (RITST et 52 ol
[s i3 50 pefe et st s
6 ok 3 60 el et pes

B 3-10 ZEHER

3.2.6 A JPQL st/ SQL % ify

B 7RIS JPA 2 1 B2 i i 45 AL HEAT AL 3R T B OE R T TPQL B A
SQL AT 5 R 1 A i)

JPQL 4%~ Java Persistence Query Language, s&— Fh I BEIS L SQL . {H A & 45 4 4k
T2 % G A B A T 5 A0 ) Y 2 R G T AN 2 328 A 180 IR A9 A o 7 BT S 0 4 1 Js 1
B — R A ] 5 2R 08 P i ] A R 5 F R 2 2 B g R LA [ 16 2 U8 2R 19 SQL
A, EAE JPQL. T ZAE DAO JZ 1 5k LI IN@ Query H:f# .

JPQL R 3 #§ INSERT, It 4h 7€ $4 17 UPDATE f1 DELETE # f i %5 %2 7% Jnl
@ Transactional f1@Modifying % . BT JPQL & LM SQL, H & H X 4 B U4 72
T HEERACF B, B 2% JPQL B, RFE M Tl — L RHAE—T
JPQL Ky XA .

(%1 3-61 SQL 5 JPQL KyXf L.

/ /%5 3 & /jpal/CourseDao. java
//SQL i8], 2 1) BT A IR AR 1Y BT A5 41

select * from course c

//IBQL A, A 1) T G PR 1Y T R )& Pk
select ¢ from course ¢

//3PQL i ) £ i T A J8 1 14 7 AL A% =X

from course c

//SOL £t 1135 43 5]
select c. coursename from course c
//JPQL 2 1135 43 J& M

select c. coursename from course c

£ DAO JZ2 ¥ L @Query H# G II—A nativeQuery 80 WG (EH % BN true BIAT
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i A SQL B AT #E T &) . A0SR AT W] nativeQuery 88, WIEKIA R TPQL M),

e JPQL 8L SQL S HBIBELIEE W T . 2 + 38y, m7 1 #RE 14
SR 2 RRE 2 ASH WTHGASEGEEL RS SRR EXMIEN T kW
SHCE @ Param 1 fif #E 47 & S0, I H 44 B 2ZAH 8], B AR 2 00 1w 0 2 00 3R (D),
@Query G AT 8 MW BB, W FE ZEH N [ @ Transaction 7 fi# Al @ Modifying
i

[413-71 {iF JPQL K&JFEA SQL #if] .,

(D BRI 2RIk, 85 LR E W H jpal, 7 CourseDao I i Jy %, 15
mr.

//%5 3 & /jpal/CourseDao. java
/7 EE XA, DRO JZHE T3 45 SOL 5 JPQL i ]
/718 1] aPQL, BRIA
(@Query("select ¢ from course c where c. coursescore >?1")
public List < Course > selectCoursesl (int coursescore) ;
/7150 JeQL, BRIk, 2455
(@Query("select ¢ from course c where c. coursescore >?1 and c. coursetime >?2")
public List < Course > selectCourses2(int coursescore, int coursetime);
/718 ] iR SoL
(@Query(value = "select * from course where coursescore>?1", nativeQuery = true)
public List < Course > selectCourses3(int coursescore) ;
/11 4 S8
(@Query("select ¢ from course c where c. coursescore >:coursescore" )
public List < Course > selectCourses4((@Paran("coursescore")int coursescore);
/ /TR )
(@Query("select ¢ from course c where c. coursename like %$?1%")
public List < Course > selectCourses5(String coursenane) ;
/78 RESCR N LB A R BN | @ Transactional fil@Modifying i fif
(@ Transactional
@Modifying
(@ Query (" update course set coursename = ? 1, coursescore = ? 2, coursetime = ? 3, coursetype = ? 4
where courseid = ?5")
public void updateCourse ( String coursename, int coursescore, int coursetime, String
coursetype, int courseid) ;

(2) TN S BHERM A Y. 5% 2% )Z CourseService N iR Dao 2 5 B Xt
M. WA L —FE X R PRI
(3) BHIFFH M %, 7€ CourseController FHEIIAN T ik AT .

//%% 3 & /jpal/CourseController. java
//H E XA, DR0 BT F 45 SQL 5k JPQL if )
/740 5 0 K F F A A BR AR (5 B, DRO JZ i F JPQL
(@GetMapping("/selectCoursesl/{coursescore}")
public ModelAndView selectCoursesl ((@PathVariable("coursescore") int coursescore) {
ModelAndView mv = new ModelAndView( ) ;
List < Course > courses = courseService. selectCoursesl (coursescore) ;
mv. addObject("courses", courses) ;
mv. setViewName("courses") ;
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return mv;

[/ W2 KT HAME, 9F B IR A KT 5 A E 1 2R AR, DRO JZ fifi ] JPQL, 24~ S 4K

(@ GetMapping("/selectCourses2/{coursescore}/{coursetime}")
public ModelAndView selectCourses?2 ( (@ PathVariable (" coursescore") int coursescore, (@ PathVariable
("coursetime") int coursetime){

ModelAndView mv = new ModelAndView( ) ;

List < Course > courses = courseService. selectCourses2(coursescore, coursetime) ;

mv. addObject("courses", courses) ;

mv. setViewName("courses") ;

return mv;

/78502 5 K F A 9 PR 15 B, DRO J2 i F & 4E SoL
(@ GetMapping("/selectCourses3/{coursescore}")
public ModelAndView selectCourses3((@PathVariable("coursescore") int coursescore) {
ModelAndView mv = new ModelAndView( ) ;
List < Course > courses = courseService. selectCourses3(coursescore) ;
mv. addObject("courses", courses) ;
nv. setViewName("courses") ;
return mv;

[/ )20 KT AR B, (8 6 4 S 4K

(@GetMapping("/selectCourses4/{coursescore}")
public ModelAndView selectCourses4((@PathVariable("coursescore") int coursescore){

ModelAndView mv = new ModelAndView( ) ;

List < Course > courses = courseService. selectCourses4 (coursescore) ;

mv. addObject("courses", courses) ;

nv. setViewName("courses") ;

return mv;

L kR
(@GetMapping("/selectCourses5/{coursename}")
public ModelAndView selectCourses5 ((@PathVariable("coursename") String coursename) {
ModelAndView mv = new ModelAndView( ) ;
List < Course > courses = courseService. selectCourses5 (coursename) ;
mv. addObject("courses", courses) ;
nv. setViewName("courses") ;
return mv;

(4 BATAR AT X BACI R 4 05 1 Aoy vk, HoR W ik 3235 vl | ATl
TE W 5 #84 A http://localhost:8080/selectCoursesl /3, Z5 S UnE 3-11 Fros,

3.2.7 X —RIKEI

X4 R RGBT ORM Hf — X —  —XF £ | Z X 2 8 WP . T — X — B 2

T8 B IR ME— B9 75 — A SRS Z 5GHk, IS Bk B N BE XTI AE — B — 5K B £y
UE , S AA A 5 A5 A UE 5 2 A HURE X I ME— 19— 3K B E
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0O O zeaens x |+ - 0 X
“ @] @ localhost:8080/selectCourses1/3 Lo 35 A = @ 2

:‘?E I]ﬂ]!gjpz

lire o] imrmepnd mreaem e (e g
64 s e isames
[N T
40w emlewimen

iwrese [mEa i
2 [Pythoni2rrigitata|4
4
4

CigFrigit Bt
MySQLEERE

3-11 EHER

ORM [ B 55 5 [1) 43 kg T oo, — 0 2 0 o) OB 5 O — 2 B[ DG B, B ) DG B 2 4 76 L
AR E T 5 — A SRR JE B R SR JE o T AT AT CR L ED 55—
SEAR AH 55— A SEAR T OJE AT BB I RS R B OCHR JE . WL In) DG B SR i S A X i
TOXF 5 2B IR TR 1 AT AR B — S AR BRI 5L C 8D X 7 S84k . — X — Bl S 3 F
TUABCER [ SC I B AT, — Xof 22 WSk AT LA FACRRL 1] S I, {HL 2 SR [ B 2 22 X — e 55, 0 5 AR
] SCHK L 22 %08 22 e SR I 0 9 B X ) SC K

£ Spring Data JPA 1, 75—/ 04K [ i EACKR J7 — A AR B G B @ 1k 76 %@ 1k b
W@ OneToOne 7 f# A1 @J oinColumn 7 fif 5 B F] 5 — AN SCAR ) F2 48 L I 78 78 i v s oM
T N O — 24 B AT S — X — B, X AR — S SR R SRR S A ) — A SR

(6 3-8 LI 2%/ Student 5 ik LibraryCard Z [8] ) —X%F — Ik,

(D BHEFEWES . TE studentdb s 2 AN F librarycard, F8# 8 id, HIEK .. 53—
FB A creditnum, int A, TR AT E AL A TSR . 7E student FRTPH M —4>
F B librarycardid, 332 T 5048 . 752 W librarycard A id {H.

(2) Qs A2%E LibraryCard, REACHS AT .

//% 3 ¥ /jpal/LibraryCard. java

(@Data

(@A11ArgsConstructor

(@NoArgsConstructor

@Entity(name = "librarycard")

public class LibraryCard {

/AR S
@1d
(@GeneratedValue(strategy = GenerationType. IDENTITY)
private int id;
/ /] AR
(@ Column(name = "creditnum")

private int creditNum;

}
(3) AEE RS Student , 8 i 7 i LB — X — G B, A RS A0 T .
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//% 3 % /jpal/Student. java

(@Data

(@Al1ArgsConstructor

(@NoArgsConstructor

(@Entity(name = "student")

public class Student {
@1d
(@GeneratedValue(strategy = GenerationType. IDENTITY)
private int id;

(@ Column(name = "studentname" )
private String studentname;

(@Column(name = "gender")
private String gender;

(@Column(name = "age")
private int age;
/] —XF— R HE
/1 3RIR — X — KRB
(@ OneToOne (
/1 BIREEAE
cascade = CascadeType.ALL,
/73RN #%
fetch = FetchType. LAZY,
/] R 55— 5 S Ak
targetEntity = LibraryCard.class
)
(@JoinColumn(
/1515
name = "librarycardid",

/¥ B 5 B B E— 2

unique = true,
[/ ERM E 5
referencedColumnName = "id"
)
/1R B

private LibraryCard libraryCard;

public Student(String studentname, String gender, int age) {
this. studentname = studentname;
this. gender = gender;
this.age = age;
}
}

b EEIE N ZE ., 13 StudentDao 32 1, 4% 7K JpaRepository # 1 (SIS T .

//% 3 & /jpal/StudentDao. java
public interface StudentDao extends JpaRepository < Student, Integer > {

}
(5) glaE %2 5H)Z . )@ StudentService, LA UIT .
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//% 3 % /jpal/StudentService. java
@Service
public class StudentService {
(@Autowired
private StudentDao studentDao;
public List < Student > findAllStudents() {
return studentDao. findA11();
}
public Student findStudentById(int id) {
return studentDao. findById(id). orElse(new Student());
}
}

(6) flatishay. A2 StudentController 28, AU IT .

//% 3 ¥ /jpal/StudentController. java
(@Controller
public class StudentController {
(@Autowired
private StudentService studentService;

@ GetMapping (" /findStudentById/{id}")
public ModelAndView findStudentById((@PathVariable("id") int id){
ModelAndView mv = new ModelAndView( ) ;
Student student = studentService. findStudentById(id);
mv. addObject("student", student) ;
mv. setViewName( " student") ;
return mv;

}
(7 BE#ME . Al student. html, EARIL T .

//%% 3 # /jpal/student. html
< body >
< hl >z </hl >
< table border = "1" align = "center">
<tr><td>¥5</td><td th:text =" $ {student. id}"></td></tr >
<tr><td>WEZ</td><td th:text =" $ {student. studentname}"></td></tr >
<tr><td>PEjl</td><td th:text =" $ {student. gender}"></td></tr >
<tr><td>&FE#R</td>< td th:text =" $ {student. age}"></td></tr >
<tr>< td>fEHIEE B</td>< td>
< table >
<tr>< td>fEHBIFE5</td>< td th:text =" $ {student. libraryCard. id}"></td ></tr >
<tr>< td>A[fEABi</td >< td th:text =" $ {student. libraryCard. creditNum}"></td >
</tr>
</table >
</td></tr>
</table >
</body >

(8) BATACHL AT I 3L, 7E W BE 25 TP % A . http://localhost: 8080/ findStudentByld/1, 44
A 3-12 FioR,
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B D Tite x & - o X
< (&) @ localhost8080/findStudentByid/1 A* Y5 = @ @

FEFE

s

T

B

iy 18
—__|mwEsa

. = =1

EHEHER e 10

3-12 EHER

3.2.8 X2 H5ZA KA R

X5 6 R USR] ORM. H ) — X 22 i S 2 g — A SR 25 T A FHo A SE AR 5 2Z % 6, 4n
— T E TR AT IR = R TR 2T, — AR A= TR/ R —
TR T, ZX 5 X ZEAf MR . 7E Spring Data JPA Hr ZEARERS— 7Y 52
R I E AR 2 T 7SR AR A 1 IR 8 L 7R P T TAS @ OneToMany VE i, £ 14 3%
“ZITI RS Ei B AR — 7 R R P A %8 M L DA I @ Many ToOne 1 i il
@JointColumn ¥ fi# BV AT [w] B 52 30— XoF 22 F0 22 % — B Ofh SRR A i) — 7 7 SEAR A 45 SR F
ST ARG RS AR 2 T T SR A5 R A — T T SR R

(6] 3-91 SEIBEY Classes MR 524 Student 1—XF 2 5 Z X — B,

(1) FdE RS . AR classes, B8 id FAIG S T804 . an &l 3-13 s . ek
student 2, BN classes_id F1 . & i 80 . an &l 3-14 s .

id laddress | classname
0 LISBIOIEE FREARESHALE
(=1l 21SMeEE AENRESHAE :
=l 3ISWEHE  |WENEESEAE |
3-13 HEHE
id studentname gender age librarycardid classes_id
4 1 %8 = 18 1 1
2 gE8 = 19 2 2
3® ] 20 3 3
4 AR Iz 2 4 1
5 X = 22 5 2
6 FIRME = 23 6 3
7 He L4 17 7 1
B B 25 8 2
9 kM = 28 9 3
10 #s = 26 10 1
1 Jl& = 25 1 2
12 [8i& = 25 12 3
13 Wi = 35 13 1
B 3-14 HER
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(2) BIE SR Classes fER“—TJ77, Classes 5 KRBT .

//%5 3 #/jpal/Classes. java
(@Data
(@Al1ArgsConstructor
(@NoArgsConstructor
(@Entity(name = "classes")
public class Classes {

@1d
(@GeneratedValue(strategy = GenerationType. IDENTITY)
private int id;

(@Column(name = "classname" )
private String classname;

(@Column(name = "address")

k€

private String address;

(@OneToMany (
/136 78 RTRI ) — 7 LA
targetEntity = Student.class,
/1 BHRBEAE
cascade = CascadeType. ALL,
/38R #%
fetch = FetchType.LAZY

/18 7€ 2 J7 F W) Sk
(@JoinColumn(name = "classes_id")
/I REKEE, Z RS
private List < Student > students;

}
(3) BERLIAZE Student, RANAYSCHE IR PE K TEMA0T

(@ManyToOne
WEDIRES S
private Classes classes;
X RN 2 — SR WSS, fn R HAR i — % 2 R 2 Xk — ] Student SEAASE ] DL 2
classes JE £,
(4) B)%E Dao 2., Al# ClassDao, fXASHITF .

public interface ClassesDao extends JpaRepository < Classes, Integer > {

}
(5) AN 452 . fEHL com. seehope. service F A # ClassesService 28, BT .

//%5 3 ¥ /jpal/ClassesService. java

@Service

public class ClassesService {
(@Autowired
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private ClassesDao classesDao;
public List < Classes> findAllClasses(){
return classesDao. findA11();
}
}

(6) BEEHI#E, 7E com. sechope. controller 3 F g% ClassesController 25, 2 CHLINT .

/ /%5 3 % /jpal/ClassesController. java
(@Controller
public class ClassesController {
(@Autowired
private ClassesService classService;

(@ GetMapping("/findAllClasses")
public ModelAndView findAllClasses( ) {
ModelAndView mv = new ModelAndView( ) ;
List < Classes > classesList = classService. findAl1Classes();
nmv. addObject("classesList", classesList);
mv. setViewName("classesList");
return mv;

}
7E StudentController FEM T fCABIIT .

//% 3 & /jpal/StudentController. java
(@GetMapping("/findStudentClasses/{id}")
public ModelAndView findStudentClasses((@PathVariable("id") int id){
ModelAndView mv = new ModelAndView( ) ;
Student student = studentService. findStudentById(id);
nmv. addObject("student", student) ;
mv. setViewName( " student2") ;
return mv;

}

(7)) AEEAME, B]# classesList. html, 2 #il student. html F:{£F M student2. html, &
M, DVER DL ORBERAE B . TR IR B R RO .

(8) BATACHS AT I . 760 % 28 HP i A http://localhost: 8080/ findAllClasses , 45 3 4
Kl 3-15 i AR T — X 2 CREADHEHR XTI 2 24 %4 . AEW B 4% th i A http://localhost :
8080/ findStudentClasses/ 1, Z5 R UNE 3-16 /s ARBL T 20 — (44 2 LE XS I — D BEZD)

3.2.9 ZXE B

Z X 2 AR R Y — D IR Z AR Iy AR AR Z X R, Ik R, — Ak
AL Z TR — TR Al IR 2 1k . 2% 22 S ik L BB 3l ad b [B] S £ AT B S . 7 Spring
Data JPA w38 i 78 52 PR v b 47 X1 SCHK L 358 06 J7 2 B ) 8 45 s A O A 1 1 L T IR
Il @ Many ToMany ¥ » LA K f# Fl @ Joint Table 4§ & H i) & S 41k R n] S0 22 %) 22 56 0%
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8 O riee % [ - 0 x
€ &) @ locahostB0Bl/findtliClsses A% 15 = @ @

a2n
[ SRR
| Mt [1 S 0140

| HEmE uHan
1 3 B 18
4 Zmmuz 21
7 dmMEL 17
10 g W26
13 =g £ 35

|

[mmme)2
| B 5 R (i B S S A 20
(et [1 et 0282 _
[ ans  HHEE

2 gEm®m 19 0l D e x R - 0o x
|5 B 22 -~ o - A
'lwﬁ!is gﬁ w 25 « C @ locathostB0B0findStudentClasses/t A% 15 T @ @
N owE W28 L,
— FEFE
(mme(s _ _ _
(R ETR BV SR 3H X {
(Him it SHE103 0 R
$OE MBS v [
3wy B 2 | 18
(Bl Pamm 23 . g
9 #ili W 28 (R HEER AR SR |
12 @m B 25 | FEias 19401400
B 315 —xEEi B 3-16 Zx—&Eif

(6 3-10] L 2=/E Student HERFE Course Z [H] 1 2 X Z LY,

(D) BHRERES . Bld—4 a3 student_course, T AWK . HAH M FEE student_id
N course_id, 7 HAEH student FF course F2 AP,

(2) Bz Student, TN HY LRSI F .

//%% 3 ¥ /jpal/Student. java
(@ManyToMany(fetch = FetchType.LAZY)
(@ JoinTable ( name = " student course", joinColumns = { (@ JoinColumn ( name = " student id")},
inverseJoinColumns = {(@JoinColumn(name = "course id")})
/1% B IRTEE G, 20 £ Bk

private List < Course > courselist;
X B @]JointTable FF 48 % 8] £ . joinColumns J& M T-48 & 4N 51 . inverseJ oinColumns
FH T8 5 QBT A1
(3) BPEEARZE Course, BANAY KBTS 40 R .
//%5 3 # /jpal/Course. java
(@ManyToMany(fetch = FetchType.LAZY)
(@JoinTable(name = "student course", joinColumns = {(@JoinColumn(name = "course id")},
inverseJoinColumns = {(@JoinColumn(name = "student id")})

/NG RIRTR W 2 AR, 20 22 KBk

private List < Student > studentList;

(4) B2, ARSI T .
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//% 3 % /jpal/Testl. java
(@ Spring BootTest
public class Testl {
(@ Autowired
private StudentDao studentDao;

(@ Autowired
private CourseDao courseDao;

(@Test
public void addStudentAndCourse() {
List < Student > students = new ArrayList <>();
List < Course > courses = new ArrayList <>();
Course coursel = new Course("2{fE 454", 2, 40, "HEE", "aaa") ;
Course course2 = new Course("#R/EZR 4", 4, 40, "W fE", "aaa") ;
courses. add(coursel) ;
courses. add(course2) ;
courseDao. save(coursel) ;
courseDao. save(course?2) ;
Student studentl = new Student("Smith","5",20);
Student student2 = new Student("Alice","#%",19);
students. add(studentl) ;
students. add(student?2) ;

coursel. setStudentList(students) ; [/— TR R B L & 2 A
course2. setStudentList(students) ; //— TR R £ 4 24
studentl. setCourseList(courses); [/ — % B2 TR

student2. setCourseList(courses) ; [/ — %% R L IR R
studentDao. save(studentl) ;

studentDao. save(student2) ;

System. out. println("{£FERL ") ;

}

BTN A B B & student_course I A Z T 45 Tid %,
(5) AEEH2S . 1F CourseController FERMMA T AT .

//% 3 % /jpal/CourseController. java
(@ GetMapping("/findCourseStudent" )
/18 W EEA G5 (1 TR AR

public ModelAndView findCourseStudent(int id) {
ModelAndView mv = new ModelAndView( ) ;
Course course = courseService. findById(id);
nv. addObject("course", course) ;
nv. setViewName("course2");
return mv;

}
7F StudentController FESINAY T EEUT -

//% 3 % /jpal/StudentController. java
(@ GetMapping("/findStudentCourse" )
/1B W FEA G5 1 2 R
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public ModelAndView findStudentCourse(int id) {
ModelAndView mv = new ModelAndView( ) ;
Student student = studentService. findStudentById(id);
nmv. addObject("student", student) ;
nv. setViewName("student3");
return mv;

}

(6) BEME . AlZE course2. html F1 student3. html T, FE L E R .
(7)) BATACASIEAT IR, 78 W B8 2850 A http://localhost: 8080/ findStudentCourse?id =8,
gERE 3-17 i,

TEWI U8 %850 A http://localhost:8080/findCourseStudent?id=12, %5 5Kl 3-18 FiR .

= o ® @ Tite *
@ Title El + -
— « C @ localhost:8080/findCourseStudent?id=12 & © (m% i)
€« C @ localhostB080/findStudentCourse?id=8 B & © (=% i) —
A— Hoam @ EwEm redis boatstrap 3pl0 " miptE
Hoas @ EsEn redis boatstrap e3pd - mERE
» .,
P REFE
= [mmshe
:;; o i s st
A AL / mees 2
E"J i ! A M0
= MRS MRS mEYs W2 "‘B‘J\MSE%&“ ez
if oy IERARET | - e o 2
lmmiz|12  smem2 40 — ol ;"’ o
13 HERIE 4 40 PE 9 Alice # 19

B 317 —R2FEXNNEITRE E3-18 —[MREMNESZF4E

3.2.10 25k

X F A WA A E 1 O, ZEARE FH P AN R AR sl A5 19 SQL 1A JPA $2 4T
JpaSpecificationExecutor 4% [1,i% % 424t T List < T > findAll(@ Nullable Specification < T >
spec) ZEMF A Specification X 11 J5 %, iX 4~ Specification $ M Y toPredicate J5 % 1 T 5281
ZA5MEAA W, THHES LT MES,

(6] 3-111 75 Ll B 656 b AR 622 A4 e 2 A i 5 R sh B A E R .

(1) Dao ¥ O 4k 7&K JpaSpecificationExecutor # 0, 78 JF A 4k A& i) JL Rl b, 38 n 4k 74
JpaSpecificationExecutor $ 0 RS T TF .

public interface StudentDao extends JpaRepository < Student, Integer >, JpaSpecificationExecutor {
}
(2) NS Z0 M. 7245 )% StudentService WINAYFCAS AN T

//%% 3 & /jpal/StudentService. java
/1R AEE
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public List < Student > searchStudents(Student student) {
[/ F A WX G Specification, X &4~ [ i B Sl A & (A5 1)
Specification < Student > spec = new Specification< Student >() {
@O0verride
public Predicate toPredicate(Root < Student > root, CriteriaQuery<?> query, CriteriaBuilder
criteriaBuilder) {
/1€ SLEA KA E Predicate] | AYK B, i F CriteriaBuilder [¥) or J7 ik ZA% A B2 W &5 K4l
List < Predicate > predicates = new ArrayList < Predicate>();
/I S A 1) 45 A R AT HI Wi O 2 Predicate Wi E X 4
if(null !'= student.getStudentname()&&""!= student. getStudentname( ) ) {
predicates. add (criteriaBuilder. like (root. get ( " studentname"). as ( String. class), " %" +
student. getStudentname() +" % ")) ;
}
if(null '= student. getGender()&&""!= student. getGender() ) {
predicates. add ( criteriaBuilder. equal ( root. get ( " gender"). as ( String. class), student.
getGender()));
}
return criteriaBuilder. and(predicates. toArray(new Predicate[ predicates. size()]));
}
¥
/745 ) B A R IR 8 3R
return studentDao. findAll(spec);
}

Z AT B A AW R S REB AR SR B IR
(3) FEFE ] & BN T5 3% AT ANE .

//%% 3 % /jpal/StudentController. java
(@ GetMapping("/searchStudents")
public ModelAndView searchStudents(Student student) {
ModelAndView mv = new ModelAndView( ) ;
List < Student > students = studentService. searchStudents(student) ;
nmv. addObject("students", students) ;
nv. setViewName("students");
return mv;

}
(4) A VLM ., £ students, html] TR MATARAS AT .

//% 3 % /jpal/students. html
<div>
< form action = "/searchStudents" method = "get">
14 . < input type = "text" name = "studentname" />< br/>
PE5 : < input type = "text" name = "gender"/>< br/>
< input type = "submit" value = "JH&K"/>
</form>
</div>
<br/>

(5) IBATACAD e A7 0, 3@ i ) N8 48 U5 A] http://localhost: 8080/ findAllStudents, 4%
RE 3-19 s, EHERHEP R AL, 455 WK 3-20 Frox. 76 9418 R HE 43 70 5 A 2=



3% Spring Data JPA [P 99
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