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- JPQL

- JPA Criteria
- QueryDSL
- 4[O]E[E SQL

. JDBC API 2|8 AtE, MyBatis, SpringJdbcTemplate SHA|
ArE



JPQL 274

- EntityManager.find()

. ZH
/N

- LI0|7}18%& 0] &¢2



PQL

JPAS ArEotH QE|E| K|S S = HE
=Xl= 44

dM= o I E|0]=0] Of! E|E| Z4x|S &= A4

a1

Q= DB GI0[EE X2 kA HAsts U 271s

OE=2[7[0]40] 2ot H|O|EEF DBOM E22{L2{H 2= 4
M Z2710] ZeorEl SQLO| £2



PQL

. JPAS SQLE FASI5H JPQLOJEH= 24| X[3 72| 210] K2

. SQLIH 2¥ KA, SELECT, FROM, WHERE, GROUP BY,
HAVING, JOIN X!

- JPQL2 QE|E| XS &L =E P

- SQL2 G[O|EH|O|A H|O|E=5 HE2Z F1



JPQL

String jpgl =

List<Member> result = em.createQuery(jpgql, Member.
.getResultList()




J

PQL

. SQLS FA56IM 3 Hl0JE{H|0]A SQLOI| o|EX

. JPQLE FHOIC| 2 & o|ebH 2| X|&k SQL



String jpgl =

List<Member> result = em.createQuery(jpgl, Member. )
.getResultList()




Criteria 271

//Criteria AFE ZEH|
CriteriaBuilder cb = em.getCriteriaBuilder ()
CriteriaQuery<Member> query = cb.createQuery (Member.class);

//BRE ZlA (X E AEE ZiA)

Root<Member> m query.from (Member.class);

//HE] MM CriteriaQuery<Member> cqg =
query.select (m) .where (cb.equal (m.get ("username"), “kim”));
List<Member> resultList = em.createQuery(cq) .getResultList ()




Criteria

A M

. Criteria CHA10{| QueryDSL AtE HE



QueryDSL 274

JPAFactoryQuery query = new JPAQueryFactory(em);
QMember m = QMember.member;

List<Member> list =
query.selectFrom(m)
.where(m.age.gt(18))
.orderBy(m.name.desc())
. fetch();
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2 SQL 274

. JPQLZ $Z 4 gl= £ H|0|E{H|0| A0 Q|EXQI 7|5

- Off) @
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CONNECT BY, &4 DBE At&st= SQL 2lE



H|O|E|E SQL 27k

String sgl =
“SELECT ID, AGE, TEAM ID, NAME FROM MEMBER WHERE NAME = ‘kim’";

List<Member> resultlList =
em.createNativeQuery(sgl, Member.class) .getResultList ()




DBC 2™ AR, SpringddbcTemplate S

. JPAE AtE35IHAM JDBC HUME 2™ A
JdbcTemplate, OFO[HIE|ASS &7 AHE 7t
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PQL A7

- JPQL2 AX|X[ef 2| A0CLILENN HOlE5 thd 22 #He|
= 20| OfL|2t AE[E| ZHx| S Y2 = -ﬂEIOHZf

6-

. JPQLL SQLE FAtslai M EXG|O|E{H|0| A SQLO|| 2|=35t
x| t=r},

Lo L_

. JPQLES Z= SQLZ HBtEICt




Member Order Product
— member  orders [ product —
id: long id: long >| id: long
username: String 1 * | orderAmount: 1 name: String
age: int int price: int
stockAmount:
+ | members int
1
0..1] team «Value»
Address
Team
_ city: String =
id:long street: String 7—I|-I '” EL_%I
name: String zipcode: String
ORDERS
MEMBER ID (PK) PRODUCT
D (PK) ; ORDER_ID (FK) _|!ID(PK)
TEAM_ID(FK) PRODUCTID () NAME
NAME CITY PRICE
AGE STREET STOCKAMOUNT
/IPCODE
TEAM
=l
ID (PK) DB E =

NAME




PQL =&

select_ = :: =
select &
from_ &
where A
groupby &
having_ &
orderby A

update & :: = update_ A [where &
delete & :: = delete_ A [where &




bQL 24

. select m from Member as m where m.age > 18

- QE|E|2t £MH 2 CHAEX AE20 (Member, age)

- JPQL 7|HEE UAEAT #LEX (SELECT, FROM, where)
- QYE[E[ O|F AME, H|O|= 0[&0] OtH(Member)

- EE2 "H(m) (ase dETHS)



select

COUNT (m), / /2|3

SUM(m.age), //LiO|

AVG(m.age), //%Hd

MAX (m.age), //Z|Cf

MIN(m.age) //E=&x
from Member m

IR 1

@)




- GROUP BY, HAVING

- ORDER BY



TypeQuery, Query

- TypeQuery: Btet EfRI0| Hefet I ArE

. Query: EH8H EFRI0] HEIGIX| 942 ) ALS

TypedQuery<Member> query =
em.createQuery ("SELECT m FROM Member m", Member.class);

Query query =
em.createQuery ("SELECT m.username, m.age from Member m");




£1F 2| AP

query.getSingleResult(): 227t ets| stLF, THY 20| Bret
A7t oo ™: javax.persistence.NoResultException

= O0|&0|H: javax.persistence.NonUnigueResultException



L2filE 8iRlg - O|F 7=, *IAl 7|=

)

SELECT m FROM Member m where m.username=:username

query.setParameter("username”, usernameParam);

SELECT m FROM Member m where m.username=21

query.setParameter(1, usernameParam);




T2
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- SELECT 20| Z=2[e b= A|8st= A

- T2 O B[R], FHICI= EMY, 2ZE) EfRI(AL =4S 71= ClIOIE Ef
O

- SELECT m FROM Member m -> QE|E| ZZH|M

+ SELECT m.team FROM Member m -> AIE|E| T2 XM

. SELECT m.address FROM Member m -> IH|C|= EfQ] T2 MM

. SELECT m.username, m.age FROM Member m -> AZf2} Efel T2 XM

- DISTINCTZ &= H|A



T=MM -0 4f =3

- SELECT m.username, m.age FROM Member m

. Ehe /2 DTO= Hi= L3

SELECT new jpabook.jpgl.UserDTO(m.username, m.age) FROM
Member m
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HO[E API G| A]

//H|0|E e
String jpql =
List<Member> resultList = em.createQuery(jpqgql, Member.

.setFirstResult(10)
.setMaxResults(20)
.getResultList()




HO|A API - MySQL ¢

SELECT
M.ID AS ID,
M.AGE AS AGE,
M.TEAM ID AS TEAM ID,
M.NAME AS NAME

FROM
MEMBER M

ORDER BY
M.NAME DESC LIMIT ?, ?



0| & API - Oracle g+¢f

SELECT * FROM
( SELECT ROW .*, ROWNUM ROWNUM
FROM
( SELECT
M.ID AS ID,
M.AGE AS AGE,
M.TEAM ID AS TEAM ID,
M.NAME AS NAME
FROM MEMBER M
ORDER BY M.NAME
) ROW
WHERE ROWNUM <= ?

)
WHERE ROWNUM > ?
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LHI:I XKO|-

T =L

SELECT m FROM Member m [INNER] JOIN m.team t

. 2|8 Xl

T =L

SELECT m FROM Member m LEFT [OUTER] JOIN m.team t

- MIE} =€
select count(m) from Member m, Team t where m.username
= t.name



. ONEZ 225t ZOI(JPA 2.18E X&)

. 2. A 9l= QlIE|E| 2|5 ZOI(510|H{H|0|E 5.1

2 H)



Of) =2l B= &QI5rH A, B 0|F0] A2l " &¢I

JPQL:
SELECT m, t FROM Member m LEFT JOIN m.team t on t.name = 'A'

SQL:
SELECT m.*, t.* FROM
Member m LEFT JOIN Team t ON m.TEAM _ID=t.id and t.name="A'
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JPQL:
SELECT m, t FROM
Member m LEFT JOIN Team t on m.username = t.name

SQL:
SELECT m.*, t.* FROM
Member m LEFT JOIN Team t ON m.username = t.name



ANE He

LHO|7t WA ECH 2 3§
select m from Member m
where m.age > (select avg(m2.age) from Member m2)

st zi0|2te =28t 07k
select m from Member m
where (select count(o) from Order o where m = o.member) > 0



ME 22| X2 g4

[NOT] EXISTS (subquery): MEFH 2|0 Z2r7t ZX{5HH &

(ALL | ANY | SOME} (subquery)
ALL Z5 DHESH Z
ANY, SOME: Z2 o|0|, X71g sLiat: DHEotH &

[NOT] IN (subquery): MEFHZ[2| 21t & ofLtete £2 A0 W &



N el - ol

HA 2501 3|3

select m from Member m
where exists (select t from m.team t where t.name = ‘EIA")

A A= ZHZEo| XD HCF =2EF0| 2 FES

select o from Order ©
where o.orderAmount > ALL (select p.stockAmount from Product p)

O™ Elo|= 2o a=El 3|3
select m from Member m
where m.team = ANY (select t from Team t)



olO|HUH|O|E6 HE AtE

- SI0|HU|O|E6 F£E{= FROM H2e| MEZ|E X|ASLICH.

N |

- https://in.relation.to/2022/06/24/hibernate-orm-61 -
features/




JPA ME 22| 5t

. JPAE WHERE, HAVING Z0llMBH ME 2| AL 7

. SELECT ® = 7Hs5(5+0|H{H|0| EOf| A K| &)

- FROM ZE2| MH F2|= dixlf JPQLOIA =71

. ZoloZ & 4 gloH

O BHZ

Tk

IS



JPQL Eftg) H¢

2Xt: ‘HELLO’, ‘She’s’
=X} 10L(Long), 10D(Double), 10F(Float)
- Boolean: TRUE, FALSE

- ENUM: jpabook.MemberType.Admin (I{7|X|H &

. QIEIE| EFRL: TYPE(M) = Member (&t 240l ALE)



- EXISTS, IN

- AND, OR, NOT

C = > > L <=, <>

- BETWEEN, LIKE, IS NULL
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A - CAS

7|2 CASE A
select
case when m.age <= 10 then '

2 o
when m.age >= 60 then 'Z4E=
else |O||:||-O:L|

=L 1L

end
from Member m

Che CASE Al

select
case t.name
when 'EA' then 'QIHEIEH110%°
when 'EB' then 'QIME[E120%"
else 'QIME[EH105%"
end
from Team t
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2714 - CAS

- COALESCE: oL Z=2|sl|Al nullO] OfL|™ Bist

—

null ek, CHEM R g0 Bt

=

+ NULLIF: & 20| £28

ArEXL O|E0| Gl 0|5 gi= 23S dhet
select coalesce(m.username, 'O/ Q= 2/&') from Member m

AFZXLO|Z0] ‘22[XPH nulls Bretstil LIHX|= =212| 0|F= et

— L—

select NULLIF(m.username, '#zZ|At') from Member m



PQL 7= &=

- CONCAT

- SUBSTRING

- TRIM

- LOWER, UPPER

- LENGTH

- LOCATE

- ABS, SQRT, MOD

- SIZE, INDEX(JPA L)



ofO|HU[O0|E= At

Lt

from Item 1

select function( ' group concat', 1i.name)
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JO

whe

select m.username -> 4
from Member m

nm.teamt ->Eid

join m.orders o -> Zi&

e t.name = 'E/A

Ejf 2




Az EHA 80f B2

MEl E E(state field): thas| 412 X&6H7| fst 2=
(ex: m.username)

12t El & (gssociation field): HE2AHE et HE

Ctel 7k ofat Tl

HA L L.

@ManyToOne, @0neToOne, CH&H0| AME|E|(ex: m.team)

24l M 7} o3} T E .
@OneToMany, @ManyToMany, CHAH0] Z2M(ex: m.orders)



ZCl(inner join) ZAd,

EI_IMH @)

Eff = = (state field): 4=

Al
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£HAHO

- FROM Z0[AM FA
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of



AEf L F2 e

- JPQL: select m.username, m.age from Member m

SQL: select m.username, m.age from Member m



- JPQL: select o.member from Order o

- SQL:
select m.”
from Orders o
Inner join Member m on o.member_id = m.id



HA|E =0l join 7|

select m from Member m join m.team t

H EA|MOZ SQL

[e)

©

select m.team from Member m



A2 H4 - OoffA|

select o.member.team
from Order o -> &

select t.members from Team -> A&
select t.members.username from Team t -> A/T|

select m.username from Team t join t.members m -> &3&
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i SQLE| FROM (JOIN) A0j|
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PQL - HX| Z=Ql(fetch join)






x| Z=2l(fetch join)

. join fetch WH | AL

H|X| Z=QI ::= [ LEFT [OUTER] | INNER ] JOIN FETCH Z£¢2!Z&=



- 2|2 T3|otHA ALtEl Bk o £3|(SQL of Ha))

. SQLE2 M 3|2l sat ofL |2} ENT.*) T &4 SELECT

- [JPQL]
select m from Member m join fetch m.team

- [SQL]
SELECT M.*, T.* FROM MEMBER M
INNER JOIN TEAM T ON M.TEAM_ID=T.ID



[MEMBER JOIN TEAM]

[IMEMBER] [TEAM]
ID TEAM_ID ID
NAME S NAME ID TEAM_ID ID
PK FK -
(PK) _ (FK) (PK) (PK) NAME (FK) (PK) NAME
1 3|91 1 1 EIA
2 5242 1 / 2 =B 1 2| H1 1 1 EA
3 3|93 2 / 3 EIC 2 3| &2 1 1 EIA
4 5|94 null 3 5|93 2 2 =B
FK =) PK
(MEMBER.TEAM_ID -) TEAM.ID)
LIST
| team —

Lk

o —> >

fetch join




HX| ROl AR ZE

String jpgl = "select m from Member m join fetch m.team”;
List<Member> members = em.createQuery(jpal, Member.class)
.getResultList();

for (Member member : members) {

System.out.printin("username = " + member.getUsername() + *, " +

"teamName = " + member.getTeam().name());

username = |1, teamname = EIA
username = |2, teamname = EIA
username = |23, teamname = EB




ZalME Ix| =2

1 L=

- HCHCE 20|, 2= I x| =9
- [JPQL]
select t

from Team t join fetch t.members
where t.name = ‘€A

- [SQL]
SELECT 1.7, M.*
FROM TEAM T
INNER JOIN MEMBER M ON T.ID=M.TEAM_ID
WHERE T.NAME = 'ElA’




[MEMBER]

[TEAM] ID TEAM_ID(
5 _eo | | MYE_ ]
(K) | NAME ']/: : : 5|21 :
1 A | >l 2 1 3|42 |
2l il R R
3 gC 4 null 3|34
PK -) FK
(TEAM.ID -) MEMBER.TEAM_ID)
[TEAM JOIN MEBER]
ID ID TEAM_ID
(PK) NAME (PK) (FK) NAME
1 EIA 1 1 2|H1
1 =A 2 1 2|32
o0 |
(OE(A)O) members >
0x100 / fetch join
teams 21} 2|AE



ZaAM % £9I AI 2E

— —1 L_

String jpal = "select t from Team t join fetch t.members where t.name = "EA™
List<Team> teams = em.createQuery(jpal, Team.class).getResultList();

for(Team team : teams) {

System.out.printin("teamname =" + team.getName() + ", team =" + team);
for (Member member : team.getMembers()) {

System.out.println(“-> username = " + member.getUsername()+ ", member = " + member);

}
}

teamname = EA, team = Team@0x100
-> username = 2|21, member = Member@0x200
-> username = |2, member = Member@0x300
teamname = BlA, team = Team@0x100
-> username = 2|&1, member = Member@0x200
-> username = 3|&2, member = Member@0x300



5101H{LI0] 6 2 AfE)

- DISTINCT?t =712 OfE2[AH|0|E0M &= HMAHA =

. -> 5l0|H{{|0] E6 FE{= DISTINCT WHOE AIE35|X| Lot
= o Z2|AHo|MoflM B= M7} XAtS22 HEEILILCL,

N |

- https://www.inflearn.com/questions/ 717679




H|x| ZZQ14} DISTINCT

- SQLE| DISTINCT= &=% 22t M|7Hol= 83

- JPQL2| DISTINCT 271X| 7|5 A=
- 1. SQLO| DISTINCTZ &7t

. 2. OfZ2|H|0| Mo A AIEIE] Z= F|HA



H|x| ZZQ14} DISTINCT

+ select distinct t
from Team t join fetch t.members

where t.name = ‘EIA

- SQLO| DISTINCTS =7fotX|2t C|0[R 7t Ci=HE = SQL &4
ol M S=H|7 2f

[TEAM JOIN MEBER]

ID TEAM_ID
NAME (PK) (FK) NAME

ID
(PK)

T A T 1 2|d1

1 =HA 2 1 2|d2




H x| =213 DISTINCT

DISTINCTZr =7t2 OfZ2[AH[0|EAHM &= HMAHA =

Z2 AEXE 7HE Team YE|E| H|A

0x100
e e
i | (OX]OO) mempers >
:N i/ fetch join
| |
! |

== MA=H
teams 2t 2|AE

[DISTINCT 37kA| Z2

teamname = ElA, team = Team@0x100

-> username = 2|21, member = Member@0x200
-> username = 2|22, member = Member@0x300



2ut 101 AlsA| QIZHEl QE|E|Z B X3|5HK| 2k

- [JPQL]

select t
from Team t join t.members m
where t.name = ‘EA'

- [SQL]

SELECT T.*

FROM TEAM T

INNER JOIN MEMBER M ON T.ID=M.TEAM_ID
WHERE T.NAME = 'ElA’
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JPQL= &1}

I

CEX| SELECT &20i X[ -

07| M= & E|E[Z Z=2|5t4, 2

15}
I_

o]

o
—



A 2E)

=
=

H Z=3|(

|_

=)
—

[HoF oA2tE| AE|E| &

2SSt
o=
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H|X| Z=Q1 &=l O Al

O x| =012 odnt=| oflE|E|Z &HH| &=35|5t

—

- [JPQL]
select t

from Team t join fetch t.members
where t.name = ‘EA!

- [SQL]
SELECT T.*, M.*
FROM TEAM T
INNER JOIN MEMBER M ON T.ID=M.TEAM_ID
WHERE T.NAME = 'ElA’
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ZAaM S o x| =215 1|0 API(setFirstResult,

setMaxResults)E Al
UOHY, CICHY €2 B 4f

olO[HH|O|E= 81 215

r=1,
=

A
T

O
HA

C}.



ol

o4l OlIE|E|S

T

@OneToMany(fetch = FetchType.LAZY) /= 2%




H|x| QI - ™E|
DE 712 M| XOIOZ A 4 = 9l
I %] QIS x| J2HTE QK& 0 ARSI ZatX
0{2f B0] 22 ZQIsHA AME|E|7} 7HEl 0| Ol 3] CHE
ZATIZ Lo} 51, x| XQI HCH= YU X012 Al5tn e
5t |0|E{ S0t Za|sfA| DTOR gHatsts 240| SHH
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JPQL - CF




ltem

Id
O0|Z(name)
714 (price)

Album Movie Book

X2 7K artist) “=(director) 27 Hauthor)

HH < (actor) ISBN(isbn)




TY:)

. X8| CHALS S RHAOE o

. 0l]) tem &0 Book, MovieE Z3|ali2}

- [JPQL]
select | from ltem |
where type(i) IN (Book, Movie)

- [SQL]
select | from |
where I.DTYPE in (‘'B’, ‘M’)



- FROM, WHERE, SELECT(5I0|HUH|O|E X|&) AtE



REAT(JPA 2.1)

- Of)) 2221 [temZ} Xt BookO| UL},

- [JPQL]
select | from Iltem |
where treat(i as Book).author = ‘kim’

- [SQL]
select I.* from ltem |
where I.DTYPE = ‘B’ and I.author = ‘kim’



PQL - NE[E| HE ALE




PEE] HE A - 72 7] &

JPQLOIM QE|E|Z 2 ArEoH SQLOIIA shiE AEIE|S] 7
% 9‘ 72 \|I

HA = (@)

[JPQL]
select count(m.id) from Member m //E|E|2| OIO|C|E AtE
select count(m) from Member m  //QE|E|E T AR

[SQL](JPQL =Lt €2 LS SQL A2)
select count(m.id) as cnt from Member m



PNEIE] HE AIE - 7= 7] &

—

PE[E|S Ti2t0|HZ ME

String jpgl = Y“select m from Member m where m = :member”;
List resultlList = em.createQuery (jpgl)
.setParameter ("member", member)
.getResultlList () ;

= = o
AREXE AE s
String jpgl = VY“select m from Member m where m.id = :memberId”;
List resultList = em.createQuery (jpgl)
.setParameter ("memberId", memberId)
.getResultList () ;

A=l SQL
select m.* from Member m where m.id="?



PNEIE] HE ALE - 2120 7] &

Team team = em.find(Team.class, 1L);

String glString = Y“select m from Member m where m.team = :team”;
List resultlList = em.createQuery(glString)
.setParameter ("team", team)
.getResultList () ;

String glString = Y“select m from Member m where m.team.id = :teamId”;
List resultlList = em.createQuery(glString)

.setParameter ("teamId", teamld)

.getResultList () ;

=2E SQL

select m.* from Member m where m.team id="




PQL - Named #




Named # 2| - HA 32

- O|2] ZolaliM 0|F & R0{ai=11 Ar8dt= JPQL
ESESEE T

. O{=H[O|M, XMLO| H2

- OfZ2[7[0|d 2T A|FH0| =7[2t = THARE

- OEC|AI01d 2 AFl| #2E 85



Named # 2| - 0{=E[0|M

@Entity
@NamedQuery (
name = "Member.findByUsername",
query="select m from Member m where m.username = :username’)

public class Member ({

List<Member> resultList =
em.createNamedQuery( "Member.findByUsername", Member.class)
.setParameter("username", "3|&1")
.getResultList();



Named # 2| - XMLY| "2

IMETA-INF/persistence.xml]

<persistence-unit name="jpabook" >
<mapping-file>META-INF/ormMember.xml</mapping-file>

IMETA-INF/ormMember.xml]

<?xml version="1.0" encoding="UTF-8"?>
<entity-mappings xmlns="http://xmlns.jcp.org/xml/ns/persistence/orm" version="2.1">

<named-query name="Member.findByUsername">
<query><! [CDATA [
select m
from Member m
where m.username = :username
]11></query>
</named-query>

<named-query name="Member.count">
<query>select count(m) from Member m</query>

</named-query>

</entity-mappings>
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Named 3|

- XMLO| &



JDQL _B13 o
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3. E2TAM HOl A|-H0|| HEZLX| 7 S ATt

—_ — 1 L O [ —

HZAZl 4|O|E{7F 100710|2FH 100812| UPDATE SQL Al



JIE:

3 ALt oA

He| ot Ho = 02 H|O|& 22 HE(IE[E])
executeUpdate()2| Zil= G2k 2 AlE|E| 4~ diel
UPDATE, DELETE X|¥

INSERT (insert into .. select, 5l0|H{L{|0| E X|&)

String glString = "update Product p " +
"set p.price = p.price * 1.1 " +
"where p.stockAmount < :stockAmount";

int resultCount = em.createQuery(glString)

.setParameter ("stockAmount", 10)
.executeUpdate () ;
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