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GO gle database java persistence

All YWideos Images Mews Shopping More Seffings Tools

About 2,150,000 results (0 .66 seconds)

A Simple Example Using JPA | Mapping Objects to Database Tables ...
www.informit.com » Articles » Programming » Java ~

Jan 6, 2011 - To demonstrate JPA, 'l use a simple example of a user authentication, where the
credentials are stored in a database. ... Without these JAR files, Tomcat will not compile Java Server
Faces (JSF) applications. ... Apache Derby is alightweight, all-Java database that's good for ...

Java persistence in database - Stack Overflow
stackoverflow.com/questions/735536/java-persistence-in-database ~

Aprg, 2009 - As it currently stands, this gquestion is not a good fit for our Q&A format, We expect answers
to be supported by facts, references, or experise, but this ...

Developing with Java Persistence

https://docs.oracle.com/cd/E40938_01/doc. 74/ed0142/dev_persistence htm ~

The Java Persistence AF| handles how relational data is mapped to persistent entity objects, how these
ochjects are stored in a relational database, and how an ...
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2% Structured Query Langage
WIK"I];EDIA SQL — DDL + DML

The Free Encyclopedia

The Data Definition Language (DDL) manages table and index structure. The most basic
items of DDL are the CREATE , ALTER, RENAME , DROP and TRUNCATE statements:

e CREATE creates an object (a table, for example) in the database, e.g.:

CREATE TABLE example(
columnl INTEGER,
column2 VARCHAR(50),
column3 DATE NOT HNULL,
PRIHARY KEY (columnl, column2)

);

« ALTER modifies the structure of an existing object in various ways, for example, adding a

column to an existing table or a constraint, e.qg.:

ALTER TABLE example ADD column4 NUMBER(3) NOT HNULL;



Oracle Sample DataBase
https://github.com/oracle/db-sample-schemas/

human_resources/hr_cre.sq|

CREATE TABLE departments|

department_id
department name
manager id

CONSTRAINT dept

NUMBER(4) ,
VARCHARZ (30) CONSTRAINT dept name nn  NOT MNULL,
NUMBER(E) ,

id pk KEY (department id),

CONSTRAINT dept loc fk FOREIGN KEY (location_id) REFERENCES locations (location_id),

);

CONSTRAINT dept

mgr_ fk FOREIGN KEY (manager id) REFEREMNCES employees (employee id),

CREATE UNIQUE INDEX dept id pk ON departments (department _id);
CREATE SEQUENCE departments seq INCREMENT BY 16;

CREATE TABLE employees |

employee id
first name
last _name
email
manager_id
department id

CONSTRAINT
CONSTRAINT
CONSTRAINT
CONSTRAINT

1

NUMBER(6
VARCHARZ
VARCHARZ
VARCHARZ
NUMBER(6
NUMBER( 4

20),
25) CONSTRAINT emp_last name nn  NOT NULL,
25) CONSTRAINT emp_email nn NOT MNULL,

r

e T T

s,

emp_email uk UNIQUE (email),

emp_emp_id pk PRIMARY KEY (employee id),

emp dept fk FOREIGN KEY (department id) REFEREMNCES departments,
emp_manager fk FOREIGN KEY (manager id) REFEREMNCES employees

CREATE UNIQUE INDEX emp emp id pk ON employees (employee id) ;
CREATE SEQUENCE employees seq;


https://github.com/oracle/db-sample-schemas/

UML Employee - Department

* employees 0..1 dept
~

-
/O..l deptManager
~

0..1 manager




Example using PGAdmMIN3

File Edit Plugins View Tools Help
MO e B e P
e = %Sequences 2) r Properties | Statistics Dependencies = Dependents
o3 departments_seq Property Value
& employees_seq Name departments
= 3 Tables (2) oID 16393
= |j Owner postgres
= [ Columns (3) Tablespace pg-default
B department_id ACL
B department_name oae

E] manager_id
= P4 Constraints (2)

- Table: departments

- DROP TABLE departments;

pk

= dept_mgr_fk -> emp CREATE TABLE departments

& Indexes (0) =N
Rules (0) department_id integer NOT NULL,

%Triggers ©) departmer.ﬁ't_rjame character varying(30) NOT NULL,

manager_id integer,
= [ employees CONSTRAINT pk PRIMARY KEY (department id),
= [B Columns (6) CONSTRAINT dept _mgr_ fk FOREIGN KEY (manager_id)
E] employee_id REFEREMNCES employees (employee_id) MATCH SIMPLE
OM UPDATE MO ACTIONM ON DELETE MO ACTION

[l last_name Ly
E email HwIiTH (
D manager_id OIDS=FALSE

-1;
ALTER TABLE departments
OWNER TO postgres;

B department_id
[l first_name
E P4 Constraints (4)
emp_emp_id_pk
“= emp_dept_fk -> dep

@= emp_manager_fk ->

Al emn email ik



WIKIPEDIA
The Free Encyclopedia

Simple
(with WHERE clause)

With “JOIN .. ON”
(and GROUP BY)

With SubQueries

SQL SELECT

y

SELECT
FROH
WHERE
ORDER

SELECT

FROH

JOIN
ON

GROUP

SELECT

FROH
WHERE
ORDER

t

Book
price = 100,00
BY title;

Book.title AS Title,
count(*) AS Authors

Book

Book author

Book.isbn = Book author. isbn
BY Book.title;

isbn,

title,

price

Book

price = (SELECT AVG(price) FROH Book)
BY title;



WIKIPEDIA
The Free Encvclopedia

SQL DML

The Data Manipulation Language (DML) is the subset of SQL used
e« TINSERT adds rows (formally tuples) to an existing table, e.qg.:

INSERT INTO example
(fieldl, field2, field3)
VALUES
('test', 'N', MNULL);

e« UPDATE modifies a set of existing table rows, e.g.:

UPDATE example
SET fieldl = 'updated value'
WHERE field2 = 'N';

» DELETE removes existing rows from a table, e.g.:

DELETE FROH example
WHERE field2 = 'N';



Detalled CRUD

INSERT into <Table..> (coll, col2, ...)
VALUES (?0, ?1, 123, ..)

SELECT * from <Table..> where <expr..>

UPDATE coll=valuel, col2=...
from <Table..> where <expr..>

DELETE from <Table..>
where <expr..>



Emp-Dept CRUD Sample

File Edit Query Favourites Macros View Help

= W R B E o | B A E P R ke B : Oempdept on postgres@localhost:5432 ¥

. " Scratch pad
SGL Editor | Graphical Query Builder

Previous queries v

insert into departments (department_id, department_name)

values (nextval('departments_seq'), 'Administration Department');
insert into departments (department_id, department_name)

values (nextval('departments seq'), 'IT Department');
insert into departments (department_id, department_name)

values (nextval('departments seq'), 'Sales Department');

select * from departments where department i1d==
insert into departments (department_id, department_name)
values (nextval('departments_seq'), 'TMP dept');

delete from departments where department_id = 4

select * from departments

Qutput pane

Data Output | Explain | Messages  History

department_id department_name manager—id
integer character varying(30) integer
1 1 Administration Department

]

2 IT Department
3 3 Sales Department



Emp-Dept Queries

% =l dgh B B O &% M 4 B R o = B Euempdept on ngtgreg@l_g

SQL Editor | Graphical Query Builder

Previous queries "

select * from employees;

select e.*
from employees e

T where e.manager_id = (

select m.employee 1d from employees m where m.email='IT Department'

1

select d.*, e.ema1l
from departments d, employees e
where d.manager_1d = e.employee_1d;

QOutput pane
Data Output Explain | Messages History

department.id|department_name manager-id email

integer character varying(30) integer character varying(256)
1 1 Administration Department 3 AdminDptMgr@company .com
2 21T Department 4 ITOptMgr@company . com

3 3 Sales Department 5 SalesDptMgr@company.com

W



SQL Exercises

http://www.w3resource.com/sql-exercises/sql-subqueries-
exercises.php

wa3resource  Tutorials -

Retrieve data from tables

Boolean and Relational

Operaters SQL [34 exercises with solution]

Wildcard and Special

operators

Aggregate Functions 1. Write a query to display the name ( first name and last name ) for those employees who gets more
SQL Formatting query output salary than the employee whose ID is 163. Go to the editor

Query on Multiple Tahles

Sample table : employees

Exercises on SQL JOIMNS

SQL Subgueries | 113 | Luis | Fopp | LPOPP | 515.124. 4567 | 2007-12-07 | FI_ACCOUNT | B900.00
T s | 114 | Den | Raphael].r | DRAPHEAL | 515.127.4561 | 2002-12-07 | PU_MAN | 11000.00
SQL Subqueries on HR | 115 | Alexander | th_m | AKHOO | 515.127. 4562 | 2003-05-18 | PU_CLERK | 3100.00
Szt | 115 | SI'_'IEU.l | Balda | SBAIDA | 515.127. 4563 | 2005-12-24 | PU_CLERK | 2900.00
B | 117 | Slgal | Tobias | STOBIAS | 515.127.4564 | 2005-07-24 | PU_CLERK | 2B00.00
SOL Union | 118 | Guy | Himuro | GHIMURD | 515.127.4565 | 2008-11-15 | PU_CLERK | 2600,00
| 119 | Karen | Colmenares | KCOLMENA | 515.127. 4566 | 2007-08-10 | PU_CLERK | 250000

SOL View | 120 | Matthew | Weiss | MWEISS | B50,123.1234 | 2004-07-18 | ST_MAN | B2000.00
_ - - | 121 | Adam | Fripp | AFRIPP | 650,123, 2234 | 2005-04-10 | ST_MaN | B8200.00
SQL User MElHElg-:m-:ﬂt | 177 | Dewemm | e F1amm | DralICI TR | &S50 17 23794 | = nE 1 | o MAK | o A

CMoare to come..

Click me to see the solution

2. Write a query to display the name ( first name and last name ), salary, department id, job id for those
employees who works in the same designation as the employee works whose id is 169. Go to the editor

Ql’\n'lniﬂ +l"\"'\iﬂ " nmn'nunnn
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SQL Merge (=Upsert)

e MERGE is used to combine the data of multiple tables. It combines the INSERT and UPDATE
functionality via different syntax, sometimes called "upsert".

MERGE INTO table_name USING table reference ON (condition)

WHEN MATCHED THEN

UPDATE SET columnl = valuel [, column2 = value2z ...]

WHEN NOT MATCHED THEN

INSERT (columnl [, column2 ...]) VALUES (valuel [, value2 ...])



Simple SELECT Query

[ With Coll, Col2 from Tablel... ]

select /*+HINT */
Col1l,
Col2 as prettyName,
function(col3,col4)

from Tablel aliasl, Table2 alias?,

(inner/outer..) join Table3 alias3 on ..

where

Coll =123 - - Literal Value
and Col2=?0 - -Bind-Variable ... ?0=123
and Col3 = Col4

and

alias1.Coll = alias2.Col2 — explicit JOIN with alias

[ limit .. firstRows .. cf also rownum ]
Order by Col2 asc, Col3 desc



Aggregate Query

select C1, C2, count(*), avg(Col3), min(Col4) ..
from Table ..
where

Group by C1, C2

Having ..

Order by ...



T
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) ad .
"= SQL Nested Queries

WIKIPEDIA
The Free Encvclopedia

SELECT b.isbn, b.title, b.price, sales.items sold, sales.company nm
FROH Book b
JOIN (SELECT SUH(Items Sold) Items Sold, Company Nm, ISBN
FROH Book Sales
GROUP BY Company Nm, ISBN) sales
ON sales.isbn = b.isbn

Example 2:
select .. from (select .. where ..) where .. not In (select ..where )



Analytical Query Functions

select ...
analyticalFuncf[first,last,nth,min,max,avg,..](..)
OVER (PARTITION BY ..)

Where e SELECT empno, deptno, sal,
AvG(sal) OVER (PARTITION BY deptno) AS avg_dept_sal
FROM  emp;

EMFMNO DEFTMO SAL AVG_DEPT_SAL
7782 10 2450 2916 66667
TE39 10 slolole] 2916, 66667
7934 10 1300 2916 66667
ToE6 20 2975 2175
7902 20 2000 2175
7876 20 11006 2175
7369 20 200 2175
7788 20 2000 2175
721 30 1250 1566, 66667
7844 30 1500 1566 G6E6T




Hierarchical Queries

Exemple: clause “where” using Hierarchy

ﬁ START —){ WITH —(mrditionh J,;| NOCYCLE
N { connect | BY |5 1

SELECT employee_id, last_name, manager_1id
FROM employees
CONNECT BY PRIOR employee_id = manager_id,;

EMFLOYEE_ID LAST_MNAME MANMAGER_TID
101 Kochhar 100
108 Greenberg 101
109 Faviet 108
110 Chen 108

111 Sciarra 108



Advanced Bulk Update

with PLISQL + Array

CREATE OR REPLACE PROCEDURE ..(a ARRAY) IS

CURSOR c IS select .. from TABLE(CAST(a ..))
BEGIN

OPEN c;

LOOP FETCH ¢ BULK COLLECT INTO ..;;
END
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B-Tree = Balanced-Tree
(not only Binary Tree)
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NS 4 B-Tree
WIKIPEDIA

The Free Encvclopedia

a self-balancing tree data structure
that keeps data sorted

and allows searches,

sequential access,

insertions, and deletions

In logarithmic time.



Sort/Compare Rows — Columns ?

(coll, col2, col3, col4, col5) <7? (coll, col2, col3, col4, col5)

(125, "Ml FALSE, 1168, 1) =77 (123, Tex2' FALSE, +163.)

> 7

Choose columns ...
exemple:

Sort (coll)

Sort (col3,col5,col2)



Lexicographical Compare Rows

1 Row = N Columns
Compare row by Coll,Col2,ColK :

if (a.coll < a.coll) => -]
else if (a.coll > a.coll) => +1
else {

If (a.col2 <b.col2) ... => ..

L => 0
1}



B-Tree on (Col1,Col2...) = INDEX

Insert ROW = (ACID : Atomic) Insert Data
+ Insert Index1 + Insert Index2 + ....

=)

<

4

+ A
5
A

PK INDEX : col (ID)

INDEX2 : (Col2,Col3,ID)

INDEX3 : (Col3,Col2,Col6)



Select .. where ID = ?

Execution Plan
{ Step 1. Index Lookup (Unique) by ID
[ Log(N) logical reads

=> get “rowld” (=address)

Step 2: table lookup by Rowld (=0O(1))
=> get other columns




Select .. where C2=? and C3=" ..
... with INDEX (C2,C3,otherC...)

Execution Plan
{ Step 1: Index Range Scan
lookup = Log(N) logical reads
/ + scan non unique

=> foreach.. get “rowld” (=address)

Loop Step 2: table lookup by Rowld (=0O(1))
=> get other columns




Applicable Index(es) ?
for “.. where Col2=? And Col5=""

PK INDEX : col ¢B¥

Applicable =
Allow Lexicographical
Top->Down Search

INDEX (Col2 Set6-6et5y-

{

INDEX (Col2,Col5,Col6) W

INDEX (Col5,Col2,Col7)

INDEX (SeH-Cetx-cets)-




Select C3,C4 where C1=?,C2="?
With INDEX(C1,C2,..C3,C4)

\ ‘ Execution Plan
v% Step 1: Index Lookup by ID
% Log(N) logical reads ...unique/scan

=> read Col3,Col4 value from INDEX

.. NO need table lookup by rowid

Optim = Index Coverage



Query Execution Engine

“Select ..

from ..

where .. Execute Query ’
—! ' -

coll='vall
and col2=123"

A

Result : Tabular Data Format = “ResultSet”




Huge Result .. Server-Side “Cursor”
= Begin “Execute” Query

Result = Partial Data —<aisss——

+ Cursor (= handle of server-side Partial Data+ Iterator)

Fetch next page

S —

Fetch next page

P —

Fetch next page

=
I

353

CLOSE CURSOR !



SoftParse — HardParse ...
PrepareQuery + BindVariable

Compute
. First Seen ? Execution Plan
1ESeIect . HARD Pars// %
rom ..
where .. 0 Q
coll1=?0 Put in Cache

and col2=71« m—{-

BindVariable:
set(0, “vall”)
set(1, 1234) Already SeeN
SOFT Parse

= create Cursor

A



Explain Execution Plan

= =l i B OB o &% po B R o = & Eljempdept on pugtgreg@[c
SQL Editor | Graphical Query Builder v
Frevious queries select d.*, e.email from departments d, employees e wt ¥ Delete Delete AlL

select d.*, e.ema1l

from departments d, employees e

where d.manager_1d = e.employee_1d;

QOutput pane
f —
Data Output Explain Messages History
A
departments Hash Join
ﬂm Ejm Data Output | Explain | Messages = History
—_—
GQUERY PLAN
employees Hash text

1 |Hash Join (cost=10.88..31.05 rows=1l02 width=808)
2 Hash Cond: (d.manager_id = e.employee_1d)
3 -= Seq Scan on departments d (cost=0.00..16.80 rows=680 width=90)
4 -> Hash (cost=10.30..10.30 rows=30 width=520)
g -=> Seq Scan on employees e (cost=0.00..10.30 rows=30 width=520)



Query / Prepared Query Execution

Select ..

from Prepare (SQL)
where .. m—
col1=20 e

and col2=?1 PreparedStatement

11 ]

BindVariable: ExecuteQuery

set(0, “vall”) :>
set(1, 1234)

@ﬂ@ ﬂ ﬂ ResultSet (pagel)
11l e

Next row Fetch next page
get coll, get col2 ...
next row



.. = JDBC API Explained
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Import java.sql.*;

wssos  Coveion porises it




Sample Jdbc (Test with Rollback)

@Test

public void testExecuteRollback before() throws SQLException {
Connection cx = dataSource.getConnection();
cx.setAutoCommit (false) ;

try {
S/ ¥* execute *4
try(PreparedStatement stmt = cx.prepareStatement ("select 'Hello'")) {
ResultSet rs = stmt.executeQuery();
String res = rs.getString(l);
Assert .assertbEquals("Hello", res);
}

cx.rollback();
} catch(Exception ex) {

cx.rollback();

throw new RuntimeException("Failed ..rolleback", ex);
} finally {

cx.close();
t



Refactored (1/2)

Connection cx = dafaSDUFCE.aetCOﬂﬂECtiOﬂ[];
cx.setAutoCommit (false) ;

try { iexecuteRollbackVoid(cx -> {
String sgl = "select 'Hello'"; String sql = "select 'Hello'";
try(PreparedStatement stmt = try(FreparedStatement stmt =
cx.prepareStatement (sql)) { cx.prepareStatement (sql)) {

ResultSet rs = stmt.executeQuery(); 4 ) ResultSet rs = stmt.executeQuery();
String res = rs.getString(l); String res = rs.getString(l);
Assert .assertEquals("Hello", res); Assert.assertbEquals("Hello", res);

} }

1)

cx.rollback();
} catch(Exception ex) {

cx.rollback();

throw new RuntimeException("Failed ..rolleback", ex);
} finally {

cx.close();
1

\

@unctionallnterface
public static interface CxVoidCallback {
public wvoid executeWithConnection(Connection cx) throws SQLException;

}

private void executeRollbackVoid(CxVoidCallback callback) throws SQLException {
Connection cx = dataSource.getConnection();

rv eathitaCammit{Faleal -




Refactored (2/2)
“Template” + Callback

public void testExecuteRollback() throws SQLException {

executeRollbackVoid(cx -= {

Code to try(PreparedStatement stmt = cx.prepareStatement("select 'Hello'")) {
i ResultSet rs = stmt.executeQuery();
rurlvvnr1(3x< String res = rs.getString(1);
+ rollback } Assert.assertEquals("Hello", res);
1)

\ !

r @Functionallnterface
public static interfac
public void execut

CxVoidCallback {
ithConnection(Connection cx) throws SQLException;

private void executefiollbackVoid(CxVoidCallback callback) throws SOQLException {
Common Connection cx =/dataSource.getConnection();

Template cx.setAutoCommil (false) ;
Framework try

S/ *¥* execute ##
cal lback .executeWithConnection(cx) ;

- Sl.mllar to cx.rollback();
Sprlng } catch(Exception ex) {
Temp|ate cx.rollback();
throw new RuntimeException("Failed ..rolleback", =x};
} finally {
cx.close(); // close cx after commit/rollback

}

\ )



Data Transfer Object for CRUD

T
¥ DTO (Data Transfer Object) for Employee
¥ Serializable data representation of a Row
¥ agnostic of any framework
L
@ata // lombok getter, setter
public static class EmployeeDTO implements Serializable {
private static final long seriallVersionUID = 1L;

private int id; // Primary Key
private int version; // field for Optimistic lock

private String firstName;
private String lastName;
private String email;
private String address;
private Date hireDate;
private double salary;

relationships fields ... lazy loaded!, replace by ForeignKey id
" private Department department;
private int departmentld;
" private Employee manager;
private int managerld;



CRUD 1/4:SELECT

public void testFindEmployeeById() throws SQLException {
executeRollbackVoid(cx -> {

@Test

final int empld =

2;

string bql = ”SELECT e.employee id," + ff
first name, e. last name

e.

e.email, e. address + //

e. hire_date e. Salary,“ + //
e.department_1id, e.manager_id " + //

"FROM employees e + [/
"WHERE e.employee id = 7";
try (PreparedStatement stmt = cx.prepareStatement(sgl)) {
stmt.setInt(1l, empld);

EmployeeDTO

emp = hull;

try (ResultSet rs = stmt.executeQuery()) {
if (rs.next()) {

emp

emp.
emnp.
.setlLastName(rs.getString("last name"));

emp

emnp.
emnp.
emnp.
emnp.
emnp.
emnp.

}
}

= new EmployeeDTO();
setld(rs.getInt("employee id")};
setFirstName(rs.getString("first name"));

setEmail(rs.getString("email") ) ;
sethAddress(rs.getString( "address") ) ;
setHireDate(rs.getDate("hire date")});
setSalary(rs.getDouble( "salary"));
setDepartmentld(rs.getlnt ("department id"));
setManagerId(rs.getInt( "manager id"));

Assert .assertNotNull (emp) ;
Assert .assertEquals(empld, emp.getld());

1)



Jdbc Is As Verbose as Easy ...

Is It DRY ?

D don't
R repeat
Y yourself




enp.
.setlLastName("Smith");

.setEmail (" jown.smith@company.com") ;
.setHireDate(new Date());

enp.
emnp.
enp.

emp
emp
emp

CRUD 2 /4 :INSERT

final EmployeeDTO emp = new EmployeéDTD{}j
'/ oemp.setld()?? don't .. use database sequence
setFirstName("John") ;

setSalary(60000) ;
setDepartmentId(3);
setManagerId(4);

executeRollbackVoid(cx -> {
String sgl = "INSERT INTO employees (employee id," + //

b/

" first name, last name, "+ /,

" email, address," + //

" hire date, salary," + //

" department id, manager_id) " + //

"VALUES (rnextval('employees seq'),?,?,7,7,7,7,7,7)";

try (PreparedStatement stmt = cx.prepareStatement(sqgl)) {
int 1 = 1;

stmt
stmt
stmt
stmt
stmt
stmt
stmt
stmt

.setString(i++, emp.getFirstName());

.setString(i++, emp.getLastMName());

.setString(i++, emp.getEmail());

.setString(i++, emp.getAddress());

.setDate(i++, new java.sqgl.Date(emp.getHireDate() .getTime()));
.setDouble(i++, emp.getSalary());

setInt(i++, emp.getDepartmentId());

.setInt(i++, emp.getManagerld());

int updateCount = stmt.executelUpdate();
Assert .assertEquals(1l, updateCount);

}

Jeven 1f

rollbacked... seguence is incremented each time!



CRUD 3/ 4 : UPDATE (All columns)

final int empld = 4;

final EmployeeDTO emp
emp.setld(empld);
emp.setFirstName("John") ;
emp.setLastName("Smith");
emp.setEmail(" jown.smith@company.com") ;
emp.setHireDate(new Date());
emp.setSalary(60000) ;
emp.setDepartmentId(3) ;
emp.setManagerld(4);

new EmployeeDTO() ;

executeRollbackVoid(cx -> {
String sgl = "UPDATE employees " + //
"SET first name=?7, last _name=?,"+ //
" email=?, address=7," + //
" hire date=?, salary=?," + //
" department id=?, manager_id=?Y " + //
"WHERE employee id=7";
try (PreparedStatement stmt = cx.prepareStatement(sgl)) {
int 1 = 1;
stmt.setString(i++, emp.getFirstName());
stmt.setString(i++, emp.getLastName()) ;
stmt.setString(i++, emp.getEmail());
stmt .setString(i++, emp.getlddress());
stmt .setDate(i++, new java.sqgl.Date(emp.getHireDate().getTime()));
stmt.setDouble(i++, emp.getSalary());
stmt.setInt(i++, emp.getlepartmentId());
stmt.setInt(i++, emp.getManagerld());

stmt.setInt(i++, emp.getld());

int updateCount = stmt.executelUpdate();
Assert .assertEquals(]1l, updateCount);

1);



UPDATE with Versioning

final int empld = 4;
final int expectedCurrentVersion = 503;
final EmployeeDTO emp = createEmployeeldohnSmith(empld);

executeRollbackVoid(cx -= {
String sgl = "UPDATE employees " + //
"SET first name=7, last name=7,"+ //
" emalil=?, address=7?," + //
" hire date=?, salary=7," + /,
' department id=?, manager id=?, " + //
"| version=? |"+ //
"WHERE employee id=? |[AND version=?";
try (PreparedStatement stmt = cx.prepareStatement(sgl)) |
int 1 = 1;
stmt.setString(i++, emp.getFirstName());
stmt.setString(i++, emp.getlLastName()) ;
stmt.setString(i++, emp.getEmail());
stmt .setString(i++, emp.gethAddress());
stmt .setDate(i++, new java.sqgl.Date(emp.getHireDate() .getlTime()));
stmt.setDouble(i++, emp.getSalary());
stmt.setInt(i++, emp.getDepartmentId());
stmt.setInt(i++, emp.getManagerld());

int incrementedVersion = expectedCurrentVersion + 1;
stmt.setInt(i++, incrementedVersion);
stmt.setInt{i++, emp.getld());

stmt.setInt (i++, expectedCurremt?ersiom};\

int updateCount = stmt.executeUpdate();

if (updateCount '= 1) {
throw new OptimisticlockException("attemp to overwriting Employee + emp.getId() +
" using stale version:" + expectedCurrentVersion + " - Please refresh and retry");

}

Assert .assertEquals(1, updateCount);

)



CRUD 4 /4 : DELETE

@Test
public void testDelete() throws SQLException {
final int empld = 4;

executeRollbackVoid(cx -> {
String sgl = "DELETE FROM employees " + //
"WHERE employee id=7";
try (PreparedStatement stmt = cx.prepareStatement(sgl)) {
stmt .setInt(1, empld);

int updateCount = stmt.executelpdate();
if (updateCount != 1) {
throw new EntityNotFoundException();

t

Assert .assertEquals(]l, updateCount);

1)



Check my Foreign Keys ...

Looks the simplest code to DELETE ? ...
It is the hardest to execute safely !!

Because you must clear
all incoming Foreign Keys to this PK first

= Failure Trace

+ 4

¢ Java.lang.RuntimeException: Failed ..rolleback
= at fr.an.tests.eclipselink.PgDatabaseTest.executeRollbackVoid(PgDatabaseTest.java:384)

= at fr.an.tests.eclipselink.PgDatabaseTest.testDelete(PgDatabaseTest.java:298)

Caused by: org.postgresql.utiL.PSGLException: ERROR: update or delete on table "employees” violates foreign key constraint "emp_manager_fk" on table "employees”

Detail: Key (employee_id)=(4) is still referenced from table "employees”.

= at org.postgresgl.core.v3.QueryExecutorimpl.receiveErrorResponse(QueryExecutorimpl.java:2 182)



And What About INSERT
Chicken & Egg

How to ?

INSERT CHICKEN .. FK to EGG ID (not exist yet)
INSERT EGG .. FK to CHICKEN ID (not exist yet)

Solution 1/
INSERT nextval(..)... CHICKEN ... NULL FK) => newChickenlID

INSERT nextval(..)... EGG ... CHICKEN_ID => newEgglD
UPDATE CHICKEN set EGG_ID = newEggID

Solution 2/ ... use Database Deferred Constraint Check

Select nextval(..) => newChickenlID

Select nextval(..) => newEggld

INSERT ... CHICKEN ... newChickenlD —- no exist yet .. deferred check!
INSERT ... EGG ... newEgglD




Spring JPA
QueryDsl

Java Persistence API
V ¢, HIBE

[ Spring JDBC

&



javax.sgl.DataSource
(remark: javax.* not java.* )

DawsSowce | Gomnecton

public interface DataSource extends CommonDataSource, Wrapper {
Connection getConnection() throws SQLException;
Connection getConnection(String username, String password) throws SQLException;

}

interface CommonDataSource {
java.lo.PrintWriter getLogwWriter() throws SQLException;
volid setlLogWriter(java.lo.PrintWriter out) throws SQLException;
volid setlLoginTimeout (int seconds) throws SQLException;
int getloginTimeout () throws SQLException;
public Logger getParentlLogger() throws SOLFeatureNotSupportedException;

}

interface Wrapper {
<T> T unwrap(java.lang.Class<T> iface) throws java.sqgl.S5QLException;
boolean isWrapperFor(java.lang.Class<7?> iface) throws java.sqgl.S(QLException;



javax.sgl.XADataSource

interface XADataSource extends CommonDataSource {
#AConnection getXAConnection() throws SOLException;
*AConnection getXAConnection(String user, String password) throws SQLException;

}

interface XAConnection extends PooledConnection {
javax.transaction.xa.XAResource getXAResource() throws SOLException;

}

interface PooledConnection {
Connection getConnection() throws SQLException;
vold close() throws SQLException;
vold addConnectionBEventListener(ConnectionEventlListener listener);
vold removeConnectionEventlListener(ConnectionEventlListener listener);
public void addStatementEventlListener(StatementEventlListener listener);
public void removeStatementEventListener(StatementEventListener listener);



java.sgl.Connection (1/3)

public interface Connection {

void close() throws SQLException;
boolean isClosed() throws SOLException;
Statement createStatement() throws SQLException;
create* FreparedStatement prepareStatement(String sqgl) throws SQLException;
CallableStatement prepareCall(String sqgl) throws SQLException;
Statement // also varlants with create/prepare(int resultSetlype, int resultSetConcurrency)..
f Clob createClob() throws SQLException;
Blob createBlob() throws SOLException;
NClob createNClob() throws SOLException;
Create* 4 SQLXML createSQLXML() throws SQLException;
Data Array createArray0f(String typeName, Object([] elements) throws SOLException;
\ Struct createStruct(String typeName, Object[] attributes) throws SOLException;




Java.sgl.Connection (2/3)
* Connection

|
TransactionManager  SavePoint

’ volid setReadOnly(boolean readOnly) throws SQLException;
boolean isReadCOnly() throws SQLException;
void setAutoCommit (boolean autoCommit) throws SQLException;
boolean getAutoCommit() throws SQLException;
void commit () throws SQLException;
volid rollback() throws SQLException;
// for prepare() ... see XAConnection sub-class
Savepolnt setSavepolint () throws SQLException;
Savepoint setSavepoint(String name) throws SQLException;

transaction { vold rollback(Savepoint savepoint) throws SQLException;
vold releaseSavepoint (Savepoint savepolint) throws SQLException;

// TRANSACTION NONE, TRANSACTION READ UNCOMMITTED, TRANSACTION READ COMMITTED,
// TRANSACTION REPEATAELE READ, TRANSACTION SERIALIZABLE

void setTransactionlsolation(int level) throws SQLException;
int getTransactionlsolation() throws SQLException;
// HOLD CURSORS OVER COMMIT, CLOSE CURSORS AT COMMIT

vold setHoldability(int holdability) throws SQLException;
int getHoldability() throws SQLException;

SQLWarning getWarnings() throws SQLException;
\ vold clearWarnings() throws SOLException;




java.sgl.Connection (3/3)
DatabaseMetaData

f DatabaseMetaData getMetaDatal() throws SOLException;
vold setCatalog(String catalog) throws SQLException;
String getCatalog() throws SOLException;
vold setSchema(String schema) throws SQLException;
String getSchemal() throws SQLException;

metadata { java.util.Map<String, Class<?>> getTypeMap() throws SQLException;
vold setTypeMap(java.util.Map<String, Class<?>> map) throws SQLException;

vold setClientInfo(String name, String value) throws SQLClientInfoException;

vold setClientInfo(Properties properties) throws SQLClientInfoException;
String getClientInfo(String name) throws SOLException;
\ Properties getClientInfo() throws SQLException;
String nativeSQL(String =sqgl) throws SQLException;
boolean isValid(int timeout) throws SQLException;
void abort (Executor executor) throws SQLException;

vold setNetworkTimeout (Executor executor, int milliseconds) throws SQLException;
int getNetworkTimeout () throws SOLException;



java.sgl.PreparedStatement (1/2)
/ —
 resusa

public interface PreparedStatement extends Statement {

ResultSet executeQuery() throws SQLException;
int executelpdate() throws SOLException;
* // for batch statement
execute void addBatch() throws SQLException;
boolean execute() throws SQLException;
default long executelLargelUpdate() throws SQLException {
metadata ResultSetMetaData getMetaDatal() throws SQLException;
ParameterMetaData getParameterMetalata() throws SQLException;

Set parameters (cf next)



PreparedStatement (2/2)

1

metadata { ParameterMetalata éetParameterMetaData[] throws SQLException;
volid clearParameters throws SQLException;

clear o 2 P
' void setNull(int parameterlndex, int sqlType) throws SQLException;

vold setObject(int parameterIndex, Object x, int targetSqglType)

void setObject(int parameterlndex, Object x) throws SQLException;
void setBoolean(int parameterIndex, boolean x) throws SQLException;
vold setlnt(int parameterlndex, int x) throws SQLException;

[/ .. truncated set types: byte, short, long, float, double, BigDecimal
volid setString(int parameterlndex, String x) throws SQLException;
void setURL(int parameterIndex, java.net.URL x) throws SQLException;
t* volid setDate(int parameterlndex, java.sqgl.Date x) throws SQLException;
S€ { void setTime(int parameterlindex, java.sql.Time x) throws SQLException;

vold setTimestamp(int parameterlIndex, java.sql.Timestamp x)

vold setClob(int parameterlndex, Clob x) throws SQLException;
/.. truncated: setAsciiStream(InputStream), setCharacterStream(Reader), s
// setBytes(byte[]), setBlob(Blob), BinaryStream(InputStream), setSQLXML. .

vold setRef(int parameterIndex, Ref x) throws SQLException;
void setArray(int parameterlndex, Array x) throws SQLException;

\ void setRowld(int parameterIndex, Rowld x) throws SQLException;
[/ ... truncated. ..



java.sgl.Statement
CComemn swemen resuser

public interface Statement extends Wrapper, AutoCloseable {

void close() throws SQLException;
boolean isClosed() throws SOLException;
public void closeOnCompletion() throws SQLException;
public boolean isCloselOnCompletion() throws SQLException;
Connection getConnection() throws SQLException;
void cancel() throws SQLException;
ResultSet executeQuery(String sqgl) throws SOLException;
int executelUpdate(String sqgl) throws SQLException;
void addBatch( String sgl ) throws SOLException;
void clearBatch() throws SQLException;
int[] executeBatch() throws SQLException;
bhoolean execute(String sgl) throws SQLException;
ResultSet getResultSet () throws SQLException;
int getUpdateCount () throws SQLException;
boolean getMoreResults() throws SQLException;
boolean getMoreResults(int current) throws SOLException;
ResultSet getGeneratedKeys() throws SQLException;

// properties with Getter/Setter:
/) maxFieldSize, maxRows, queryTimecout, fetchDirection, poolable

// properties with Getter only:
// resultSetConcurrency, resultSetlType, ResultSetHoldability



java.sgl.CallableStatement

public interface CallableStatement extends PreparedStatement {

void
void
void
void
void
void

void
void

registerOutParameter(int parameterIndex, int sqglType) tl
registerOutParameter(int parameterlndex, int sqglType, int scale) tl
registerOutParameter (int parameterlndex, int sqlType, String typeName) tl
registerOutParameter(String parameterName, int sqglType) tl
registerOutParameter(String parameterName, int sqglType, int scale) tl
registerOutParameter (String parameterName, int sglType, String typeName) t

setInt(String parameterName, int x) throws SQLException;
setString(String parameterName, String x) throws SQLException;

// truncated.. setBoolean,Byte,Short,Date, ... Blob,Clob,Array, ..

boolean wasNull() throws SOLException;

vold setNull (String parameterName, int sqlType, String typeName) throws SOLExce
int getlnt(int parameterlndex) throws SQLException;

String getString(int parameterlndex) throws SQLException;

// truncated.. getBoolean,Byte,Short,Date, ... Blob,Clob,Array, ..

int getInt(String parameteriame) throws SOLException;

String getString(String parameterName) throws SQLException;

// truncated.. getBoolean,Byte,Short,Date, ... Blob,Clob,Array, ..



java.sgl.ResultSet (1/2

public interface ResultSet extends Wrapper, AutoCloseable {

void close() throws
boolean isClosed() throws
boolean next () throws
// access results by column index

int getInt(int columnIndex) throws
String getString(int columnIndex) throws
S/ .. truncate: boolean, short, long, float
// access results by column label

int getInt(String columnLabel) throws

String getString(String columnLabel) throws

// .. truncate: boolean, short, long, float
boolean wasNull() throws
SQLWarning getWarnings() throws
void clearWarnings() throws
String getCursorName() throws
ResultSetMetalata getMetalDatal() throws
int findColumn(String columnlLabel) throws
S/ Properties: fetchDirection, fetchSize,

SQLException;
SQLException;

SOQLException;

SQLException;
SQLException;
. bytes,Blob,Clob. .

SOQLException;
SQLException;
. bytes,Blob,Clob. .

SQLException;

SQLException;
SQLException;

SQLException;
SQLException;
SQLException;

// with getter only: type, concurrency, holdabitity



java.sql.ResultSet (2/2)

" Navigation

boolean isBeforeFirst() throws SQLException;

J/ truncate: isAfterlLast,iFirst,islast,beforeFirst,afterLast,first, last
int getRow() throws SQLException;
boolean absolute( int row ) throws SQLException;
boolean relative( int rows ) throws SQLException;
boolean previous() throws SQLException;

" Update columns by index / by name

boolean rowlpdated() throws SQLException;

boolean rowlnserted() throws SQLException;
boolean rowDeleted() throws SQLException;

vold updateNull({int columnIndex) throws SQLException;

vold updatelnt(int columnlIndex, int x) throws SQLException;

' truncate: boolean, short, long, float .. bytes,Blob,Clob..

vold updateNull(String columnName) throws SQLException;
vold updatelnt(String columnName, int x) throws SQLException;
' truncate: boolean, short, long, fleocat .. bytes,Blob,Clob..



Import java.sqgl.*; (full)
Databaseelabata  ParameterMetaData  ResuliSethietadata
| | |




Jdbc Database App

<!-- choose your polson (Postgresqgl,MySgl,QOracle,HZ,..) -->
<dependency>
<groupld=com.hZ2database</groupld=>
<artifactlds=hZ</artifactId=
</dependency>



DataSource Code Sample

Using
explicit Transaction
+ commit/rollback

Using try-close

Connection conn = dataSource.getConnection();

try {
conn.setAutoCommit (false);

f/ *¥*¥ do work with connection **
conn.commit () ;

} catch(Exception ex) {
conn.rollback();

} finally {
conn.close();
t

try (Connection conn = dataSource.getConnection()) {

f0FF do worlk with connection #4

KEEP
DOOR

CLOSED

Rule for ALL Resources :
If You Open It => You Close It




import
import
import

import
import

H2 DataSource HelloWorld

<dependency>

java.io.File; o <groupld>com.h2database</grouplds>
Ja”a-Sql-CGHHECthTJ <artifactId=h2</artifactId>
java.sqgl.Resultset; <scope>runtime</scopes>

</dependency>

org.hZ. jdbcx.JdbcConnectionPool;
org.junit.Test;

public class HZDataSourceTest |

@Test
public void testDataSource() throws Exception {

File dir = new File("src/test/data/dbs");
if (!dir.exists()) {
dir.mkdirs();

t
String jdbcUrl = "jdbc:hZ:" + dir.gethAbsolutePath() + "/dbl";
String username = "sa", password = "sa";

JdbcConnectionPool dataSource = JdbcConnectionPool.create(jdbclUrl, username, password);

try (Connection cx = dataSource.getConnection()) {
ResultSet rs = cx.prepareStatement ("select 1").executeQuery();
if (rs.next()) {
int check = rs.getlnt(1);
System.out.println("0K " + check);

t

dataSource.dispose() ;



Postgresgl Hello

<dependency>

public class PgDatabaseTest { <groupld=org.postgresqgl</groupld>
<artifactld=postgresqgl</artifactld=
private static DataSource dataSource = createDS(); , <scope>runtime</scope>
private static DataSource createDS() | </dependency>

org.postgresqgl.ds.PGPoolingDataSource ds = new org.postgresqgl.ds.PGPoolingDataSourcel() ;
ds.setUrl("jdbc:postgresqgl://Llocalhost : 5432/ empdept” ) ;

ds.setlUser("postgres");

ds.setPassword("pg");

return ds;

}

@Test

public void testDataSource() throws Exception {
Connection cx = dataSource.getConnection();
cx.setAutoCommit (false) ;

try {

try (PreparedStatement stmt = cx.prepareStatement("select 1")) {
try (ResultSet rs = stmt.executeQuery()) {

if (rs.next()) {
Assert.assertEquals(l, rs.getlnt(1));
}

} // <= close rs
} // <= close stnmt

cx.commit();
} catch(Exception ex) {

cx.rollback();
} finally {

cx.close(); // close cx after commit/rollback
}



PreparedStatement Sample

baseTest.java &2 = 0O )= Variables ¥ | 9= Outline
@l est
public void testSelectEmployeeById() throws SQLException { MName Value
Connection cx = dataSource.getConnection(); ¥ @ this PgDatabaseTest (id=31)
cx.sethAutoCommit(false);
try { + @ cx $Proxyd (id=32)
ff{{{ o
. . Id 2
final int empld = Z; =mp
String sgl = "select e.employee_id, e.first_name, e.last t @ sql "select e.employee_id, e.first_name, e.last_nam,

"from employees e " + // .

"where e.employee id = ?"; v stmt *Proxy5 (id=44)
FreparedStatement stmt = cx.prepareStatement (sql); Employee (id=49)
stmt.setInt(l, emnpld);

Employee emp = null; t @ rs PgResultSet (id=51)

try (ResultSet rs = stmt.executeQuery()) {
if (rs.next()) {
emp = new Employee();

emp.
emp.
emp.
emp.
}
t

cx.commit(};

setld(rs.getlnt("employee 1id"));
setFirstName(rs.getString("first _name")};
setlLastName(rs.getString("last _name")};
setEmail(rs.getString("email"});

Assert .assertNotNull(zmp) ;
Assert .assertEquals(empld, emp.getld()};

/7 bhh)

} catch({Exception ex) {

cx.rollbaclk(

throw new RuntimeException{"Failed

} finally {

1

cx.close();

)

..rolleback", ex);

/) close cx after commit/rollback

. ]
Employee(id=2, version=0, firstName=null, last



. N Spring JPA
. @ QueryDsl

- . Spring JDBC




Spring-Jdbc Database App

<dependency>
<groupld=org.springframework .bocot</groupld=
<artifactld=spring-boot-starter-jdbc</artifactld=
</dependency>

<!-- implicit

<dependency>
<groupld=org.springframework</groupld=
<artifactId=spring-jdbc</artifactld=>

</dependency>

<dependency>
<groupld=org.springframework</groupld=>
<agrtifactIdsspring-tx</artifactIld>

</dependency=>

<dependency>
<groupld=org.apache.tomcat</grouplds=
<artifactId=tomcat - jdbc</artifactld=>

</dependency>

--=



Springboot config/application.yml

e

[¥ Package Explorer 22 l'fg Type Hierarchy = 0O application.yml 2  J] PgldbcApp.java
B & -
= = spring:
datasource:

- & config driverClassName: org.postgresql.Driver

url: jdbc:postgresqgl://localhost:5432/empdept
username: postgres
= generated-sources password: pg

+ = src




Springboot JDBC... “JUST work”




Springboot Jdbc main()

[J] PgldbcApp.java &2 = 0O (= Variables 22 | G Outline
package fr.an.testjpa.postgresgl; Name Value
#import java.sqgl.Connection;[) - @ this PgldbcApp$ $EnhancerBy S pringt

+ @ %%beanFactory DefaultlistableBeanFactory (id=

@SpringBootApplication
public class PgJdbchApp implements CommandLineRunner {

@ CGLIBSBOUND true

=B CGLIB$CALLBACK: ConfigurationClassEnhancer$Be:

= @Autowired

: =B CGLIB$CALLBACK: ConfigurationClassEnhancer$Be:
private DataSource dataSource;

+ @ CGLIBSCALLBACK; NoOp#%1 (id=83)

= public static void main(String]
new Springlpplication(Pgldbchpp.class).run(args);

dataSource DataSource (id=86)

—

} < pname null
= @0verride + @ pool ConnectionPool (id=105)
public void run(String... arags) throws Excepti . , o
try (Connection cx = dataSource.getConnection e e e
try (PreparedStatement stmt = cx.prepareStatement("select 'Hello'")) { ® args String[0] (id=42)
ResultSet rs = stmt.executeQuery();
rs.next(); + @ cx $Proxy65 (id=46)
String res = rs.getString(l); )
Asser?.assertEqugls(”Hel%é“) res); oo st PgPrepareds tatement (id=48)
} H O rs PgResultSet (id=54)
} I + @ res "Hella" (id=57)
L _______________________________________________________________________________|
org.apache.tomcat. jdbc.pool.DataSourced




Springboot JUnit

[J] PgldbcAppTest.java 22 ‘ = B | ®-Variables £ g% Outline
1MPOrtT Org.springrramework . Test.ConNTexl. Junlt4 . springJunit4L Lasssunner; . val
ame alue
import fr.an.tests.eclipselink.domain.Employee; - @ this PgldbcAppTest (id=4.

B = dataSource DataSource (id=68)

ARunWith(SpringJUnit4ClassRunner.class)
@springfpplicationConfiguration(classes = PgldbchApp.cla
public class PgJdbchAppTest {

< pname null

+| © pool ConnectionPool (id=7

=] @AUtowired
private DataSource dataSource; + @ poolProperi PoolProperties (id=81
+ @ cx $Proxy62 (id=44)
@Test
public void testDataSource() throws SQLException { + @ stmt PgPreparedStatement
Assert.assertNotNull(dataSource); .
try (Connection cx = dataSource.getConnection()) { fos PgResultSet (id=52)
Assert.assertNotNull(cx); 7 @ res "Hello" (id=64)
try (PreparedStatement stmt = cx.prepareStatement("select 'Hello'")) {
ResultSet rs = stmt.executeQuery();
rs.next();
String res = rs.getsString(1l); e
Assert.assertEquals("Hello", res); org.apache.tomcat . jdbc.pool.D
1
t
1




SpringBoot ... explicit
DataSourceAutoConfiguration

@ARUrWith(SpringdUnitd4ClassRunner.class)
@ContextConfiguration(classes=DataSourcelestConfiguration.class)
public class HZDataSourceSpringTest {

@Configuration
J/ @EnablebutoConfiguration() ... implies DataSourcelAutoConfiguration + many others
@Import (DataSourcefutoConfiguration.class)

" cf breakpoint in DataSourcelutoConfiguration$NonEmbeddedConfiguration.dataSource()

// == read file conf/application.yml, use (or default) properties:
'/ ospring:
datasource:
urtl:
username:
. password:
public static class DataSourceTestConfiguration {

}

@AuUtowlred
private DataSource dataSource;

@Test
public void testDataSource() throws Exception {
try (Connection cx = dataSource.getConnection()) {
ResultSet rs = cx.prepareStatement ("select 1").executeQuery();
if (rs.next()) {
int check = rs.getlnt(1);
System.out.println("0K " + check);



Explicit @Bean
(example for Multi DataSources)

@RuUNWith(SpringJUnitd4ClassRunner.class)
@ContextConfiguration(classes=MultiDataSourcesTestConfiguration.class)
public class HZMultiDataSourcesSpringTest {

private static File dir = new File("src/test/data/dbs");

@Configuration
'/ @EnableAutoConfiguration() ... implies DataSourcelutoConfiguration + many others
'/ @Import(DataSourcelutoConfiguration.class)
public static class MultiDataSourcesTestConfiguration {
@Bean
public DataSource dataSourcel() {
String jdbclUrl = "jdbc:h2:" + dir.getAbsolutePath() + "/dbl";
return JdbcConnectionPool.create(jdbclUrl, "sa", "sa");
1
@Bean
public DataSource dataSourcez() {
String jdbclUrl = "jdbc:h2:" + dir.getAbsolutePath() + "/db2";
return JdbcConnectionPool.create(jdbclUrl, "sa", "sa");

}

@Autowired @Named("dataSourcel")
private DataSource dataSourcel;

@Autowired @Named("dataSourcez")
private DataSource dataSourceZ;

@lest

public void testDataSources() throws Exception {
Assert .assertNotSame(dataSourcel, dataSourceZ);
checkDataSource(dataSourcel) ;
checkDataSource(dataSource?) ;

}

private void checkDataSource(DataSource ds) throws SOQLException {
try (Connection cx = ds.getConnection()) {



(Reminder) DataSource
Try-Finally Close

Connection conn = dataSource.getConnection();
try {
conn.setAutoCommit (false);

Using

9 . f/ *¥* do work with connection *4
explicit Transaction
N : conn.commit();
commit/rollback | catch(Exception ex) |
conn. rollback();
} finally {
conn.close();
}
try (Connection conn = dataSource.getConnection()) {
USing try-C|Ose // ** do work with connection ##

@ecution ... different conne@
NOTICE

KEEP |__,| Rule for ALL Resources :
e If You Open It => You Close It




Same using Template Spring-Jdbc

@Inject
private JdbcTemplate jdbcTemplate; // = new JdbcTemplate(dataSource)

[/ @Transactional // NOT yet...
public Object doWithConnection() throws Exception {
Object res = jdbcTemplate.execute(new ConnectionCallback<Cbject=() {
rride
public Object doInConnection(Connection con) throws SOLException, Datad

SO FE do work with connection #*#

return null;

}
1)

// same with jdk8 lambda (+ explicit type-checking for
Object resZ = jdbcTemplate.execute((Connection conn) -= {
// NOT Transactional => maybe get a different connection!

guous overload)

SO FE do work with connection #*#

return null;

});




PooledConnection + Transaction
= Thread-Locked : reuse

Thread-12

@Inject
private JdbcTemplate jdbcTemplate; // = new JdbcTemplate(dataSource)

@Transactional
public Object doWithConnection() throws Exception {
Object res = jdbcTemplate.execute(new ConnectionCallback<0bject=() {

public Object doInConnection(Connecticdn con) throws SQLException, Datalcc
AN ¥+ do work with connection **

return n

XA ..

/7 Pooled connection == still Llocked to Thread-Local Transaction

'y me with jdk8 lambda (+ explicl ype-checking for ambiguous overload)
res jdbcTemplate.execute((Connection conn) -= {
/) same Connection as above!

/S *FF do work with connection **

return null;
});// Pooled connection "closed" == still locked to Thread-Local Transaction

return res;
}// <= commit() @Transactional ==> really commit + re-pool connection
XA commit/rollback

=> connection commit/rollback
THEN repool




(Reminder) try-finally Connection
+ try-finally Statement

Connection cx = dataSource.getConnection();

try {
try (PreparedStatement stmt = cx.prepareStatement("select 1")) {
try (ResultSet rs = stmt.executeQuery()) {
if (rs.next()) {
Assert.assertEquals(l, rs.getlnt(1));
}
} // <= close rs
} // <= close stmt

cx.commit();
} catch(Exception ex) {
cx.rollback();
} finally {
cx.close(); // close cx after commit/rollback

t



JdbcTemplate(dataSource)

import java.sql.PreparedStatement;
import java.sql.ResultSet;

import org.springframework.beans. factory.annotation.Autowlred;
import org.springframework.boot.CommandLineRunner;

import org.springframework. jdbc.core.JdbcTemplate;

import org.springframework.stereotype.Component;

@Component
public class JdbcBatchCommand implements CommandLineRunner {
@AuUtowired
protected JdbcTemplate jdbcTemplate;
@ verride
public void run(String... args) throws Exception {

jdbcTemplate.execute("select 1");

String meg = jdbcTemplate.execute("select 'Hello' as msqg", (PreparedStatement pstmt) -> {
ResultSet rs = pstmt.executeQuery();
if (rs.next()) {
return rs.getsString("msg");
}

return null;

1)

assert "Hello".equals(msg);



Run Jdbc App

- o Thread [restartedMain] (Suspended (breakpoint at line 28 in JdbcBatchCommand))

33 Debug 23 ¥ = B | % Breakpoints

= JdbcBatchCommand.run(String...) line: 28

= SnrinafAnnlicatinn rallRunnerCammandl ineRunner AnnlicatinnAranments) line: 200

[J] HelloRestController.java [wl demo/pom.xml [Y] DemoApplication.java [J] JdbcBatchCommand.java &2

package com.example;

=import java.sql.PreparedStatement;
import java.sql.ResultSet;

import org.springframework.beans.factory.annotation.Autowlred;
import org.springframework.boot .CommandLineRunner;

import org.springframework. jdbc.core.JdbcTemplate;

import org.springframework.stereotype.Component;

@Component
public class JdbcBatchCommand implements CommandLineRunner {

= @Aut owired
protected JdbcTemplate jdbcTemplate;

= @0verride
public void run(String... args) throws Exception {
jdbcTemplate.execute("select 1");

String msg = jdbcTemplate.execute("select 'Hello' as msqg", (PreparedStatement pstmt) -> {
ResultSet rs = pstmt.executeQuery();
if (rs.next()) {
return rs.getString("msg");

t
return null;
1), :
assert "Hello”.equals(msg_= #® msq= "Hello" (id=57)
} g 5
® hash= 69609650
} & value= (id=63)

Hello |




Springboot built-in supports JTA
@ Transactional

import org.springframework.transaction.annotation.Transactional;

@Component
@Transactional
public class JdbcBatchCommand implements CommandLineRunner {

@Autowired
protected JdbcTemplate jdbcTemplate;

@0verride
'/ @Transactional // repeat on each method 1s useless, say once on class
public void run(String... args) throws Exception {

jdbcTemplate.execute("select 1");

String msg = jdbcTemplate.execute("select 'Hello' as msg", (PreparedStatement pstmt) -> {
ResultSet rs = pstmt.executeQuery();
if (rs.next()) {
return rs.getString("msg");
}

return null;

1)
assert "Hello".eguals(msg);
} // after this "}" 1line, spring will commit (or rollback ACID Transaction)



@ Transactional JUST Works

E e Debug £

- i Thread [restartedMain] (Suspended (breakpoint at line 30 in JdbcBatchCommand))

= JdbcBatchCommand.run(String...) line: 30

= JdbcBatchCommand$ $FastClassBySpringCGLIB% $749¢813d.invoke(int, Object, Object([]) line: not available

= MethodProxy.invoke (Object, Object([]) line: 204

= CglibAopProxy $CglibMethodInvocation.invokeJoinpoint() line: 720

= CglibAopProxy $CglibMethodinvocation (ReflectiveMethodInvocation).proceed() line: 157

= Transactioninterceptor$ 1.proceedWithlnvocation() line: 99

= Transactioninterceptor(TransactionAspectSupport).invokeWithinTransaction(Method, Class<?>, InvocationCallback) line: 282
= TransactionInterceptor.invoke (Methodlnvocation) line: 96

= CglibAopProxy $CglibMethodInvocation (ReflectiveMethodInvocation).proceed() line: 179

= CglibAopProxy $DynamicAdvisedinterceptor.intercept(Object, Method, Object[], MethodProxy) line: 655

= JdbcBatchCommand$ $EnhancerBySpringCGLIBS $ce3bec846.run(String...) line: not available

= SpringApplication.callRunner(CommandLineRunner, ApplicationArguments) line: 800

-

] JdbcBatchCommand.java 231

— e e Tl e R R SOy [ESp————— S e ] R e e T TR

ResultSet rs = pstmt.executeQuery();
if (rs.next()) {

return rs.getString("msg");
}

return null;

1)

assert "Hello".equals(msg);

} /S after this "}" 1line, spring will commit (or rollback ACID Transaction)



Spring JPA
QueryDsl

eeeeeeeeeeeeeeeeee

@ Spring JDBC
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——y i
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JPA (with springboot data)

<dependency>
<groupld=org.springframework.boot</groupld=
<artifactId>spring-boot-starter-data-jpa</artifactld>
<exclusions>
<!-- default use hibernate ... explicit exclude to use another --=
<gxclusion>
<artifactld=hibernate-entitymanager</artifactld>
<groupld=org.hibernate</grouplds>
</exclusion=
</exclusions>
</dependency>

<dependency=
<groupld=org.eclipse.persistence</groupld=>
<grtifactld=eclipselink</artifactld=>
<version=${eclipselink.version}</version=
</dependency>



EntityManager (1/2)

public interface EntityManager {
public void close();
public boolean isOpen();

// CRUD : Create, Read, (No-Update,) Delete

public void persist(0Object entity); //=INSERT + attach

public void remove(Object entity); //=DELETE + detach

// Query by ID

public <T> T find(Class<T> entityClass, Object primaryKey); // cf also variants with props, lockMode
public <T> T getReference(Class<T> entityClass, Object primaryKey); //=find + lazy

// Queries using JPA-gl

public Query createQuery(String glString);

public <T> TypedQuery<T= createQuery(String glString, Class<T=> resultClass);
public Query createNamedQuery(String name);

public <T> TypedQuery<T> createNamedQuery(String name, Class<T> resuliClass);
/S Queries using SOL

public Query createNativeQuery(String sglString);

public Query createNativeQuery(String sqglString, Class resultClass);

public Query createNativeQuery(String sqglString, String resultSetMapping);
public StoredProcedureQuery createNamedStoredProcedureQuery(String name) ;
public StoredProcedureQuery createStoredProcedureQuery(String procedureName) ;

public StoredProcedureQuery createStoredProcedureQuery(String procedurefName, Class... resultClasses);
public StoredProcedureQuery createStoredProcedureQuery(String procedureName, String... resultSetMappings
// Queries using dynamic criteria

public CriteriaBuilder getCriteriaBuilder();

public <T> TypedQuery<T> createQuery(CriteriaQuery<T> criteriaQuery);
public Query createQuery(Criterialpdate updateQuery);

public Query createQuery(CriteriaDelete deleteQuery);



public
public
public
public
public

public
public
public

public
public

public
public
public
public
public

public
public
public

public
public
public
public

EntityManager (2/2)

<[> T merge(T entity); // SHOULD not use.. prefer DT0<->Entity Mapper + setter on Entity
void refresh(Object entity); // cf also variants with props, lockMode

boolean contains(0Object entity);

void detach(Object entity);

void clear(); // detach all + forget XA changes

void flush();

void setFlushMode(FlushModeType flushMode);
FlushModeType getFlushMode() ;

void lock(Object entity, LockModeType lockMode); // cf also variant with props
LockModeType getlLockMode(Object entity);

Metamodel getMetamodel();

EntityManagerfFactory getEntityManagerFactory();

vold setProperty(String propertyName, Object value);
Map<String, Object> getProperties();

<> T unwrap(Class<l> cls);

void joinTransaction();
boolean isJoinedToTransaction();
EntityTransaction getTransaction();

<> EntityGraph<T> createEntityGraph(Class<l> rootType);

EntityGraph<?> createbEntityGraph(String graphName) ;

EntityGraph<?> getEntityGraph({String graphName) ;

<[> List<bEntityGraph<? super T>> getbEntityGraphs(Class<l> entityClass);



What Is an “Entity” ?

import javax.persistence.Entity;
import javax.persistence.Id;
@Entity

public class Simple {

@Id
public Simple() {

}




Javax.persistence.* Annotations

@larget ({TYPE})

@Retent ion(RUNTIME)

public @interface Inheritance {
// enum { SINGLE TABLE, TABLE PER CLASS, JOINED }
Inheritancelype strategy() default SINGLE TABLE;

@ocumented

@Target (TYPE)
@Retention(RUNTIME)

public @interface Entity {

@Target ({METHOD, FIELD})
@Retention(RUNTIME)
public @interface ManyToOne {
Class targetEntity() default void.class;
. W Cascadelype[] cascade() default {};
String name() default "%; FetchType fetch() default EAGER;
} boolean opticnal() default true;

@Target ({METHOD, FIELD})

@Retent ion(RUNTIME) @Target I[ {METHOD, FIELD})
public @interface Id { @Retention(RUNTIME)
1 public @interface OnsToMany {

Class targetEntity() default void.class;
CascadeType[] cascade() default {};

@Target ({METHOD, FIELD}) FetchType fetch() default LAZY;
@retention (RUNTIME) - String mappedBy() default "";
public @interface Version {} boolean orphanRemoval() default false;



How many java.persistence.*
Annotations ?

$ cd src/main/javal/javax/persistence
$ find . -name \*.java -exec grep -H '@Retention’ {} \;

$ find . -name \*.jJava -exec grep -H '@Retention’' {} \; \
| cut -d: -f1 | sed 's|\.A(.*\)\.java]\1|g’ | wc -I

90

@Persistencellnits @NamedEntityGraphs @SequenceGenerator @hiscriminatorColumn @FPersistenceProperty

@MamedQuery @JloinTable @GeneratedValue @SecondaryTables @DiscriminatorValue @Converter
@StoredProcedureFarameter (@FPreRemove (@MapKeyClass @CollectionTable @Version @PrimaryKeyJoinColumns

@IdClass @QueryHint @ElementCollection @Temporal @PersistenceContext @ManyTolne @Table @Convert @lransient
@Namedsubgraph @MapKeyEnumerated @PersistenceContexts @Mapsld @Basic @SqlResultSetMappings @hAssociationOverri
@Entity @0rderColumn @AssociationOverride @Persistencellnit @Inheritance @FrePersist @0rderBy @Id @Cacheable
@NamedNativeQuery @PostRemove @Prelpdate @Access @MapkKey @NamedQueries @FieldResult @MappedSuperclass
@Embeddable @Lob @ExcludeSuperclasslListeners @EntitylListeners @JoinColumn @SecondaryTable @0neTolne
@Enumerated @EntityResult @PrimaryKeyJoinColumn @FostPersist @NamedAttributeNode @MapKeyColumn @UniqueConstre
@JoinColumns @Attributelverrides @ColumnResult @Converts @NamedEntityGraph @lndex @TableGenerator
@StaticMetamodel @ManyToMany @Attributelverride @PostUpdate @NamedStoredProcedureQuery @MapKeyTemporal
@SglResultSetMapping @Fostload @MapkeyJdoinColumn @ForeignkKey @Column @Embedded @EmbeddedId @NamedMativeQuerie
@ExcludeletaultListeners @NamedStoredProcedure(ueries @ConstructorResult @0neToMany @MapKeyJoinColumns



Sufficient @ Annotations to know?

'@Entity . '@Inheritance

Base | @Id C""‘SSGSt@DiscriminatorCqumn
| @GeneratedValue
@SequenceGenerator | @Table
\@Vefsmn custom| @ Column

For relationships @ManyTOOne { _

E'éff% - %1))52( | @OneToMany @JoinTable

| @JoinColumn



Why putting @Column & @ Table ?

@Entity
@Table(name="NORMAL TABLE NAME") // was implicit: "BUT VERY STRANGE ENTITY NAME"
public class ButVeryStrangeEntityName {
@Id private int id;
}

@ENtity
@rable(schema="myschema") // implicit name="NORMAL ENTITY"
class NormalEntity {

@Id private int id;

@Column(name="FIELD 1") // was implicit; "FIELD1"
private int fieldl;

@Column{length=12, precision=5, scale=3) // redefine numeric precision
private double someValue;

// redefine database constraints
@Column{unigue=true, nullable=false, insertable=false, updatable=false)
private String name;



@Id with Sequence Generator

@Id
@heneratedValue(strategy=Generationlype.SEQUENCE, generator="seq den")

@sequenceGenerator(name="seq gen", seguenceName="employees seq", allocationSize=10)
private int id;

SQL:
CREATE SEQUENCE employees seq INCREMENT BY 10;

Detailed JPA:
@Iij
@heneratedialue(strategy=GenerationType.SEQUENCE, gegerator="seq gen")

\
@seguenceiGenerator({name="seq _gen', seguenceName="employees seq’

, allocationSize=10]




@Version ?

whenever overwriting modified value without reading
=> throw new OptimisticlLockException();

version=1 i
| (5)
/ g)t((z]l).t | .1\ REDO fetch
et data version: + update

‘/(3) i Wait... (6):
Mofify + Save (on version 1) Save

OK => increment version=2 82 version=2)

>0 '\@
Mofify + Save (on version 17?)

=> OptimisticLockException .. version=2 !




@Entity Employee-Department

@ata // lombok getter, setter.. @ata // lombok getter, setter
@Entity @Entity
public class Employee { public class Department {
I:|:]Il:j 'jl-j:[':j
private int id; private int id;
@ersion @Version
private int version; private int version;
private String firstMame, lastName, email, address; private String name;
@ManyTolne @oneToMany (mappedBy="department ")
private Department department; private List<Employee> employees;
@ManyTolOne @ManyTolOne
private Employee manager; private Employee deptManager;
1 t
Database table “EMPLOYEE” Database table “DEPARTMENT”
id (PK), version, first_name, last_name, .... id (PK), version, name,
department_id (FK department.id) department_manager_id (FK employee.id)

manager_id (FK employee.id)



For real with @Column ..

@ata // lombok getter, set .. override hashcode using id field!
@Entity

@rable(name="employees")

public class Employee {

@Id

@Generatedialue(strategy=GenerationType.SEQUENCE, generator="employees seq")
@SequenceGenerator(name="employees seq", seguenceName="employees seq", alloc
@Column{name="employee id")

private int id;

@version
private int version;

@Column({name="first name")
private String firstName;

@Column{name="1last name")
private String lastName;

private String email;
private String address;

@ManyToOne()
@loinColumn({name="department id")
private Department department;

@ManyTolne
@JloinColumn(name="manager_id")
private Employee manager;

@verride
public int hashCode() {
return id;



FindByld with JPA

1 EmployeeDAOJPATest.java & ‘ = 0 = Variables & 5= Outline
@l ransacTional (@RoLLDack . al
public class EmployeeDAOJPATest { ame e
+| @ this EmployeeDAOIPATest (id=44)
= @Autowired .
private EntityManager em; Y id 2
5 @Test Employee (id=45)
public void testFindById() { + B email “vicepresfirst.last@company.cor
int id = 2; N | -
Employee emp = em.find(Employee.class, id); + @ firstName VicePresFirstName" (id=54)
//== "SELECT employee id, EMAIL, first name, last _name, VERSION 2 id 2
!/ FROM employees WHERE (employee id = ?)"
Assert .assertEquals(id, emp.getld()); + B lastName "VicePresLastMame" (id=55)
} B version 1

= @Test @Rollback
ublic void testCreate
P Employee emp = new{éméloyee(}- Employee(id=2, wversion=1, firstName=Vic

emp.setFirstName( " John") ;

~men ot acethlasmaf "Cmd T Y .

b )

& Console 22 | [il Display Ju JUnit 4 Search .2° Call Hierarchy =g Progress
play ¥ 9

EmployeeDACJPATest [JUnit] /opt/devtools/jdk/jdkl.8. 0/bin/java (Feb 7, 2017, 12:03:51 AM)
2E85510M( 14400 12900 ) - -LonnNecT1loniYLY /ul9nd) - - Inreaag inreaaimain, >, main) ) --seLeul tw. LU, T, AVURESS, TW.NAFME, TW.Z1F, TW,!

main] f.a.t.e.service.EmployeeDADJPATest : Started EmployeeDAQJPATest in 2.824 seconds (JVM running for 3.36
main] o.s.t.c.transaction.TransactionContext : Began transaction (1) for test context [DefaultTestContext@22ff4z
session(76306072) - -Connection(1542221) - -Thread(Thread[main,5,main]) - -SELECT employee id, EMAIL, first name, last_name,



CRUD with JPA

] EmployeeDAOJPATest. java E@l = B8

= @Test @Rollback
public void testCreate() {
Employee emp = new Employee();
emp.setFirstName("John") ;
emp.setlLastName("Smith");
emp.setEmail("jown.smith@company.com");
em.persist(emp); // => "select nextval('employees seq')"
Assert .assertTrue(emp.getld() = 0);

em.flush(); // == execute but no commit.. "INSERT INTO employees |
/ /<= rollback

= @Test @Rollback
public void testUpdate() {
int id = 2;
Employee emp = em.find(Employee.class, id);
emnp.setEmail("test-" + emp.getEmail());
em.flush(); // => execute but no commit.. "UPDATE employees SET El
/ /<= rollback

= @Test @Rollback
public void testDelete() {
int id = 6;
Employee emp = em.find(Employee.class, id);
em. remove(emp) ;
em.flush(); // => execute but no commit.. "DELETE FROM employees |
} //<= rollback

Bl Console 28 [J] Display £ JUnit <" Search 2 call Hierarchy =g Progress

EmployeeDAOJPATest [JUnit] fopt/devtools/jdk/jdk1.8.0/bin/java (Feb 7, 2017, 12:03:51 AM)

= Variables 82 5= Outline

MName Value

+ @ this EmployeeDAOJPATest (id=63)
o id 6

+ @ emp Employee (id=64)

[EL Fine]: sgl: 2017-02-07 00:06:57.646--ClientSession(438772947) - -Connection(2111381500) - -Thread(Thread[main,5,main]) - -SELECT employee id, EMA

bind => [6]

[EL Fine]: sqgl: 2017-02-07 00:08:03.187--ClientSession(438772947) - -Connection(2111381560) - -Thread(Thread[main,5,main]) - -DELETE FROM employees W

bind => [6, 1]



Dynamic Query
( Java.persistence.CriteriaBuilder )

public List<Hotel= findByQuery JPAStrings noBindVars(String critMamelike, String critAddresslLike, String cri
CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Hotel= cq = cb.createQuery(Hotel.class);
Map<String,Object> params = new HashMap<=();
Root<Hotel> root = cqg.from(Hotel.class);
cg.select(root);
List<FPredicate> predicates = new ArrayList<>();

if (critNamelLike != null) {
predicates.add(cb.like(root.get("name"), critMamelLike));
}
if (critAddresslLike !'= null) {
predicates.add(cb.like(root.get("address"), critAddresslLike));
}
if (critCityMNamelLike != null) {
predicates.add(cb.like(rooct.get("city").get("name"), critCityNamelLike));
1

Predicate andPredicates = cbh.and(predicates.toArray(new Predicate[predicates.size()]));
cqg.where(andPredicates) ;
TypedQuery<Hotel> g = em.createQuery(cq);
for(Map.Entry<String,Object> e : params.entrySet()) {
g.setParameter(e.getkey(), e.getValue());
t

List<Hotel> res = g.getResultList();
return res;



Dynamic Query
using Bind-Variables

public List<Hotel> findByQuery JPAStrings(String critNamelike, String critAddressLike, String critCityName

CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Hotel> cq = cb.createQuery(Hotel.class);
Map<5tring,Object= params = new HashMap<=();
Root<Hotel= root = cqg.from(Hotel.class);
cg.select(root);

List<Predicate> predicates = new ArraylList<=>();

if (critNamelLike != null) {
predicates.add(cb.like(rocot.get("name"), cb.parameter(String.class, "namelLike")));
params.put ("nameLike", critNamelLike);

}

if (critAddressLike != null) {
predicates.add(cb.like(root.get("address"), cb.parameter(String.class, "addresslLike")));
params.put ("addressLike", critAddresslLike);

}

if (critCityNamelLike !'= null) {
predicates.add(cb.like(root.get("city").get("name"), cb.parameter(String.class, "cityNamelLike")));
params.put ("cityNamelLike", critCityNamelLike) ;

}

Predicate andPredicates = ch.and(predicates.tolArray(new Predicate[predicates.size()]));
cqg.where(andPredicates) ;
TypedQuery<Hotel> g = em.createQuery(cq);
for(Map.Entry<String,Object> e : params.entrysSet()) {
g.setParameter(e.getkey (), =.getValue());
}

List<Hotel=> res = g.getResultlList();
return res;



Dynamic Query ...
String type checking?

Which one Is correct???
Discover it by Exception on PROD !

n.get(“addr”) // column name in Database
n.get(“address”) // field name in java

n.get(“adress”) /[ with a Typo
n.get(“city_id”).get(*name”) // after refactoring db schema

O O 0O O



Generated * class MetaModel

+ Compile Type Check

@ata
@Entity
public static class HotelEntity {

@ld private int id;

@ManyToOne private City city;
private String name;

private String address;
private String zip;

/*¥* (pseudo code) Hotel MetaModel class, generated from Hotel */
public static class HotelEntity {

ld“} ’

public static final Prop<String> id = new Prop<>(String.class,

public static final Prop<City> city = new Prop<>(City.class, '"city");
public static final Prop<String> name = new Prop<>(String.class, "name");
public static final Prop<String> address = new Prop<>(S5tring.class, "address");

(:;Eer]farfitfa public static final Prop<String> zip = new Prop<>(String.class, "zip");
}

public static class Prop<T> {
public final String name;
public final Class<T=> type;
public Prop(Class<T> type, String name) {
this.type = type;
this.name = name;



Real MetaModel ..
(Real? ... see javac processor)

import javax.annotation.Generated;

import javax.persistence.metamodel.SetAttribute;
import javax.persistence.metamodel.SingularAttribute;
import javax.persistence.metamodel.StaticMetamodel;

@Generated(value = "org.hibernate. jpamodelgen. JPAMetaModelEntityProcessor")
@staticMetamodel (Hotel.class)
public abstract class Hotel {

public static volatile SingularAttribute<Hotel, String= zip;
public static volatile SingularAttribute<Hotel, String= address;
public static volatile SetAttribute<Hotel, Reviews reviews;
public static volatile SingularAttribute<Hotel, City=> city;
public static volatile SingularAttribute<Hotel, String= name;
public static volatile SingularAttribute<Hotel, Long> 1d;



Pom.xml| MetaModel plugin
(example for eclipselink)

<plugin=
<groupld=com.ethlo.persistence.tools</groupld=
<artifactld>eclipselink-maven-plugin</artifactld>
<version=2.6.3</version>
<execuUtions>
<execution>
<id=modelgen</id=>
<phase>generate-sources</phase>
<goals>
<goal=>modelgen</goal=>
</goals>
</execution=
</executions>
<configuration=
<includes=fr.an.tests.eclipselink.domain</includes=

<generatedSourcesDirectory>${basedir}/generated-sources/apt</generatedSourcesDirecto

</configuration=
</plugin=



DynamicCiriteria using MetaModel

public List<Hotels findByQuery(HotelSpecification spec) {
CriteriaBuilder cb = em.getCriteriaBuilder();
CriteriaQuery<Hotel> cq = cb.createQuery(Hotel.class);
Map<5tring,Object> params = new HashMap<=();
Root<Hotel> root = cqg.from(Hotel.class);
cg.select(root);
List<Predicate> predicates = new ArrayList<>();

if (spec.namelLike != null) {
predicates.add(cb.like(root.get(Hotel .name), cb.parameter(String.class, "namelLike")));
params.put ("namelLike", spec.namelLike);

}

if (spec.addresslLike !'= null) {
predicates.add(cb.like(root.get(Hotel .address), cb.parameter(String.class, "addressLike")));
params.put ("addressLike", spec.addresslLike);

}

if (spec.cityNameLike != null) {
predicates.add(cb.like(root.get(Hotel .city).get(City .name), cb.parameter(String.class,
params.put ("cityNamelLike", spec.cityNamelLike);

cit
}

Predicate andPredicates = cbh.and(predicates.toArray(new Predicate[predicates.size()]));
cqg.where(andPredicates);
TypedQuery<Hotel> g = em.createQuery(cq);
for(Map.Entry<String,Object> & : params.entrySet()) {
g.setParameter(e.getkey(), e.getValue());
t

List<Hotel> res = g.getResultlList();
return res;



Search Parameters In Criteria class
(also called “Specification”)

public static class HotelSpecification {
public String namelike;
public String addresslLike;
public String cityNamelike;

public HotelSpecification namelLike(String namelike) {
this.namelLike = namelike;
return this;

}

public HotelSpecification addresslLike(String addressLike) {
this.addresslLike = addresslLike;
return this;

}

public HotelSpecification cityNamelLike(String cityNamelLike) {
this.cityNamelLike = cityMNamelLike;
return this;

t



Cascading Setters with “return this”
for Fluent API

HotelSpecification critl = new HotelSpecification().
nameLike("Hilton%") ;
HotelSpecification critZ = new HotelSpecification().
nameLike("Hilton%") .cityNamelLike("Paris");
HotelSpecification crit3 = new HotelSpecification().
namelLike("Hilton%") .cityNamelLike("Paris") .addresslLike("rue Saint Lazare");

service.findByQuery(critl);
i

ervice.findByQuery(new HotelSpecification().
nameLike("Hilton%") .cityNameLike("Paris"));



springboot data

Spring JPA
~ QueryDsl

& mED

Spring JDBC




<dependency=
<groupld=com.querydsl</groupld=>
<artifactld=>querydsl-jpa</artifactld>
<version=${querydsl.version}</version=

</dependency>

<!-- implicit

<dependency=>
<groupld>com.querydsl</groupld>
<artifactld=querydsl-core</artifactld=
<version=${querydsl.version}</version=

</dependency>

--=

<!-- can also perform query in-memory on List<T> -->
<dependency=>
<groupld>com.querydsl</groupld>
<artifactld=guerydsl-collecticns</artifactld=
<version=${querydsl.version}</version=
</dependency>



Pom.xml QueryDsl plugin

<plugin=
<groupld=com.mysema.maven<,/groupld=
<artifactld=apt-maven-plugin</artifactId>
<version=>1.1.3</version>
<executions>
<execution=
<ld>querydsl</id=>
<phase>generate-sources</phase>
<goals>
<goal=process</goal>
</goals=>
<configuraticon=
<outputDirectory=${basedir}/generated-sources/querydsl</outputDirectory:>
<processor=com.querydsl.apt. jpa.JPAANNotationProcessor</processor=
</configuration=
</execution=
</executions=
<dependencies>
<dependency=
<groupld=>com.querydsl</groupld=>
<artifactld=querydsl-apt</artifactIld>
<version=¢${querydsl.version}</version=
</dependency>
</dependencies>
</plugin=



QueryDsl Generated Q* class

similar

JES.

but richer than * class

¥ QHotel is a Querydsl query type for Hotel

f

@Géﬂerated{“com.querydsl.codegen.EﬁtitySErializer”}
public class QHotel extends EntityPathBase<Hotels> {

private static final long serialVersionUID = -1929614749L;

private static final PathInits INITS = Pathlnits.DIRECTZ;

public static final QHotel hotel = new QHotel("hotel");

public final
public final
public final
public final
public final

public final

StringPath address = createString("address");

QCity city;

NumberPath<Long= id = createNumber("id", Long.class);
StringPath name = createString("name") ;

SetPath<Review, QReview> reviews = this.<Review, (QReview=cr

StringPath zip = createString("zip");

public QHotel(String variable) {
this(Hotel.class, forVariable(variable), INITS);

}

public QHotel(Path<? extends Hotel> path) {
thislrath At Turnal math natMatadatal PathTrhnite natEFarimath natMe



QueryDsi
++More Fluent than JPA

public List<Hotel= findByQueryDsl(HotelSpecification spec) {
JPAQuery<Hotel> query = new JPAQuery<=(em) ;
JPAQuery<Hotel> g = query.select(QHotel.hotel) . from(QHotel.hotel) ;

if (spec.nameLike != null) {
q.where(QHotel.hotel .name. like(spec.namelLike) ) ;
1

if (spec.addresslLike !'= null) {
q.where(QHotel.hotel .address. like(spec.addresslLike));
1

if (spec.cityNameLike != null) {
g.where((QHotel.hotel.city.name.like(spec.cityNamelLike) ) ;
}

List<Hotel=> res = qg.fetch();
return res;



QueryDsl + Bind-Variables !
(not a clean API for parameters!!

public List<Hotel> findByQueryDslBindParams(HotelSpecification spec) |
JPAQuery<Hotel= query = new JPAQuery<=(em);
QueryMetadata gm = guery.getMetadatal() ;
JPAQuery<Hotel= g = query.select(QHotel.hotel).from(QHotel.hotel);

if (spec.namelLike !'= null) {
g.where(QHotel.hotel .name. like(param(qm, spec.nameLike)));
}

if (spec.addresslLike != null) {
g.where((QHotel.hotel.address. like(param(gm, spec.addressLike)));
}

if (spec.cityNamelLike != null) {
g.where(QHotel.hotel.city.name.like(param(qgm, spec.cityNamelLike)}));
}

List<Hotel> res = qg.fetch();
return res;

=,

}

public static Param<String= param(QueryMetadata qgm, String valueg) {
Param<5String> param = new Param<>(String.class);
am.setParam(param, value);
return param;



QueryDsl Predicate (no bind-var!)

public com.qguerydsl.core.types.Predicate specificationToQueryDslPredicate(HotelSpecification spec) {
BooleanBuilder res = new BooleanBuilder();

if (spec.namelLike != null) {
res.and(QHotel.hotel.name.like(spec.namelLike)); // NO bind-var!
}
if (spec.addresslLike !'= null) {
res.and(QHotel.hotel.address. like(spec.addresslLike)); // NO bind-var!
}
if (spec.cityNameLike != null) {
res.and(QHotel.hotel.city.name.like(spec.cityNameLike)); // NO bind-var!
}

return res.getValue();

}

public List<Hotel= findByQueryDslPredicate(com.qguerydsl.core.types.Predicate predicate) {
JPAQuery<Hotel> query = new JPAQuery<=(em);
JPAQuery<Hotel> g = query.select(QHotel.hotel) . from(QHotel . hotel) ;
g.where(predicate);
List<Hotel> res = qg.fetch();
return res;



springboot data

Spring JPA
[ QueryDsl

Spring JDBC




<dependency:=
<groupld=org.springframework.boot</groupld=
<artifactld=spring-boot-starter-data-jpa</artifactld=
</dependency>

<!-- implicit
<dependency>
<groupld=org.springframewcrk.data</grouplds>
<artifactld=spring-data-jpa</artifactld>
</dependency>
-->



Repository

import org.springframework.data. jpa.repository.JpaRepository;
import fr.an.tests.eclipselink.domain.City;

interface CityRepository extends JpaRepository<City, Long= {
"/ Small 1s Beautiful
}



B

>

[ A

A

extends JpaRepository

1nterface CityRepository extends JpaRepository<City, Long> {

@ |:| ¥
I:@ |:| .'._.'.
@ |:| W

@0v
@0v
@0w
@0w
@ Oy

@OV
@0V
@OV
@0V

@0v
@0v
@0w
@0w
@ Oy
@0w

extends JpaRepository<TEntity,TId= ... ==

erride City findOne(lLong 1id);

erride City getOne(lLong id); // throws NoSuchEntityException if not found
erride boolean exists(Long id);

erride List<City> findAl1l();

erride List<City> findAll(Sort sort);

erride List<City= findAll(Iterable<Long= ids);

erride Page<City= findAl1l(Pageable pageable) ;

erride long count();

erride void flush();

erride <5 extends City> S save(S entity);

erride <5 extends City> List<S5> save(lterable<S> entities);
erride <5 extends City> S savelndFlush(S entity);

erride void delete(Long id);

erride void delete(City entity);

erride void delete(lterable<? extends City> entities);
erride void deleteAll();

erride void deletelnBatch(Iterable<City> entities);

erride void deleteAllInBatch();



Repository with extra Finders
findBy XXX And YYY

interface CityRepository extends JpaRepository<City, Longs {

Page<City> findByNameContainingAndCountryContainingAllIgnoringCase(String name,
String country, Pageable pageable);

City fTindByNamelAndCountryAllIgnoringCase(5tring name, String country);

List<City> findByNamelAndCountry(5tring name, String country);



Small + Custom + Almost Complete
(see also next for QueryDsl)

-

lJ] EmployeeRepository.java &3

package com.example.repository;

#import org.springframework.data. jpa.repository.JpaRepository;|]
public interface EmployeeRepository extends JpaRepository<Employee,Integers {

Em p-l. O'_"I"ee 1: j_ ﬂdDHEB}I’Em aj_ -L { St ri r‘lg em aj_ -l. } ; # com.example.repository - com.example.repository.EmployeeRepository.java

=@ EmployeeRepository - com.example.repository

4 findOneByEmai g) : Employee - com.example.repository.EmployeeRepository

@24 findALL() : List<T> - org.springframework.data.jpa.repository. JpaRepository

@4 findAlW(Sort) : List<T> - org.springframework.data.jpa.repository. JpaRepository

@£ findAll(lterable<ID>) : List<T> - org.springframework.data.jpa.repository.JpaRepository

@4 save(lterable<S>) <S extends T> : List<S> - org.springframewaork.data.jpa.repository. JpaRepository
@* flush() : void - org.springframework.data.jpa.repository. JpaRepository

ot

saveAndFlush(S) <S extends T>: S - org.springframework.data.jpa.repository. JpaRepository

@* deletelnBatch(lterable<T>) : void - org.springframeweork.data.jpa.repository. JpaRepository

&* deleteAllinBatch() : void - org.springframework.data.jpa.repository. JpaRepository

@" getOne(ID) : T - org.springframework.data.jpa.repository. JpaRepositary

@2 findAlL(Example<S>) <5 extends T> : List<S> - org.springframework. data.jpa.repository. JpaRepository

@£ findAlW(Example<S>, Sort) <S extends T>: List<S> - org.springframework.data.jpa.repository. JpaRepository
&* findAll(Sort) : Iterable<T> - arg.springframework. data.repository. PagingAndSortingRepository

®* findAlL(Pageable) : Page<T> - org.springframework. data.repository. PagingAndSortingRepositary

A

@" save(S) <5 extends T>: S - org.springframework.data.repository. CrudRepository

A

@" save(lterable<S$>) <S extends T> : Iterable<5> - org.springframework.data.repository.CrudRepository

@* findOne(ID) : T - org.springframewaork.data.repositary. CrudRepaository

ot

exists(ID) : boolean - org.springframework.data.repository. CrudRepository
@" findAlL() : Iterable<T> - org.springframework.data.repository.CrudRepository
@* findAll(lterable<ID>) : Iterable<T> - org.springframework.data.repository. CrudRepository

ot

count() : long - org.springframework.data.repository. CrudRepository
@" delete(ID) : void - org.springframework.data.repository. CrudRepository

@" delete(T) : void - org.springframework.data.repository. CrudRepository

@ " delete(lterable<? extends T>) : void - org.springframework.data.repository. CrudRepository

@* deleteAll() : void - org.springframework.data.repository. CrudRepository

@* findOne(Example<S>) <S extends T> : S - org.springframework.data.repository.query. QueryByExampleExecutor
@* findAll(Example<S>) <5 extends T>: Iterable<S> - org.springframework.data.repository. query. QueryByExampleExecutor

@* findAlW(Example<S>, Sort) <S extends T>: Iterable<5> - org.springframework.data.repository. query. QueryByExampleExecy




Sample Code
using springboot-data Repository

@Component
@Transactional
public class JPARepositoryBatchCommand implements CommandLineRunner {

private static final Logger LOG = LoggerFactory.getlogger(JPARepositoryBatchCommand.class);

@AUt owired
protected EmployeeRepository employeeDAO;

@verride
public void run(String... args) throws Exception {
Employee empByIdl = employeeDAD.findOne(l);
if (empByIdl != null) LOG.info("Hello employee #1 : " + empByldl.getFirstName() + " " +

Employee empJohn = employeeDAC. findOneByEmail(" john.smith@gmalil.com") ;
if (empJohn == null) {

empJohn = new Employee();

empJohn.setEmail(" john.smith@gmail.com") ;

employeeDAOREENE (empJohn) ;



Springboot @JPA configuration

import org.springframework.context.annotation.Configuration;

@Configuration
S /@AEnabledpaRepositories|(pbasePackages="com.example. repository")
J/AEntityScan(basePackages="com.example.domain")
public class DemoJPAConfig {

}

import org.springframework.boot.autoconfigure.domain.EntityScan;
import org.springframework.context.annotation.Configuration;

import org.springframework.data. jpa.repository.config.EnablelpaRepositories;

@Configuration
@EnablelpaRepositories(basePackages="com.example. repository")
@EntityScan(basePackages="com.example.domain")

public class DemoJPAConfig {

}

-

E application.properties 231

spring. jpa.show-sqgl=true
# spring.jpa.properties.hibernate. format sqgl=true




Springboot hibernate... “JUST work”

2016-11-17
Hibernate:

2016-11-17
Hibernate:
Hibernate:
2016-11-17

22:42:01.527 INFO 9504 --- [ restartedMain] s.b.c.e.t.TomcatEmbeddedServletContainer : Tomcat started on port(s): 8080 (http)

select employeed .id as idl 1 @ , employeeld .address as address2 1 0 , employeel@ .birth date as birth da3 1 0 , employeel .department id as departme8 1 0
22:48:26.530 INFO 9504 --- [ restartedMain] o.h.h.i.QueryTranslatorFactoryInitiator : HHHOEE397: Using ASTQueryTranslatorFactory

select employeed_.id as idl_ 1 , employee®_.address as address2_ 1 , employee@ .birth_date as birth _da3_ 1 , employee@ .department_id as departmeB_1 , employeeC

insert into employee (address, birth_date, department_id, email, first_name, last_name, version, id) values (?, ?, ?, ?, 7, 7, 7, 7)
22:48:28.194 INFO 9504 --- [ restartedMain] com.example.DemcApplication : Started DemoApplication in 391.821 seconds (JVM running for 392.191)




2016-11-17
2016-11-17
2016-11-17
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
Hibernate:
2016-11-17
2016-11-17

When/How/Where are my
“create Table ()" ?77?

22:41:59.753 INFO 9504 --- [ restartedMain] o.hibernate.annotations.common.Version : HCANNGEEEE1: Hibernate Commons Annctations {5.0.1.Final}
22:41:59.851 INFO 9504 --- [ restartedMain] org.hibernate.dialect.Dialect : HHHEEE400: Using dialect: org.hibernate.dialect.H2Dialect
22:42:00.269 INFO 9504 --- [ restartedMain] org.hibernate.tool.hbm2ddl.SchemaExport : HHHOEO227: Running hbm2ddl schema export

drop table department if exists

drop table employee if exists

drop table employee projects if exists

drop table user_project i1f exists

create table department (id integer not null, name varchar(255), primary key (id))
create table employee (id integer not null, address varchar(255), birth_date timestamp, email varchar(255), first_name varchar(255), last_name varchar(255),
create table employee projects (employee id integer not null, projects id integer not null)

create table user_project (id integer not null, employee id integer, primary key (id))

alter table employee projects add constraint UK_4jypfcavfedhsivky8co9wvga unique (projects_id)

alter table employee add constraint FKbejtwvg9bxus2mffsm3swj3uS foreign key (department_id) references department

alter table employee projects add constraint FK25ggdalg559udgdvhwxu3p4j3 foreign key (projects id) references user_project

alter table employee_projects add constraint FKS97j181fsrbblkgfogwg2o7yps foreign key (employee_id) references employee

alter table user_project add constraint FKmlfr43vjmgglnaleuarwhhveq foreign key (employee_id) references employee

22:42:00.286 INFO 9504 --- [ restartedMain] org.hibernate.tool.hbm2ddl.SchemaExport : HHHOEOZ30: Schema export complete

22:42:00.318 INFO 9504 --- [ restartedMain] j.LocalContainerEntityManagerFactoryBean : Initialized JPA EntityManagerFactory for persistence unit 'default'




How??

#F Debug 2 %|% v = H

#¥ Thread [main] (Running)

#2 Thread [Thread-0] (Running)

- of® Thread [restartedMain] (Suspended)

Sessionimpl%|dentifierLoadAccessImpl<T=.load(Serializable) line: 2687

Sessionimpl.get(Class<T>, Serializable) line: 975

EntityManagerimpl{f&bstractEntityManagerimpl).find(Class<A=, Object, LockModeType, Map<5tring, Object>) line: 1075
Y 9 P Y 9 P | ¥P P 9..0)

EntityManagerimpl{AbstractEntityManagerimpl).find(Class<T=, Object, Map<5tring, Object>) line: 1039

NativeMethodAccessorimplinvokeO(Method, Object, Object[]) line: not available [native method]

MativeMethodAccessorlmplinvoke (Object, Object(]) line: 62

DelegatingMethodAccessorimplinvoke(Object, Object[]) line: 43

Method.invoke (Object, Object...) line: 483

SharedEntityManagerCreator$ SharedEntityManagerinvocationHandler.invoke (Object, Method, Object([]) line: 298

$Proxy&1l.find(Class, Object, Map) line: not available

SimplelpaRepository<T,|D>.findOne(ID) line: 239

= NativeMethodAccessorimplinvokeO(Method, Object, Object[]) line: not available [native method]

= NativeMethodAccessorimplinvoke (Object, Object(]) line: 62

[J] JPARepositoryBatchCommand.java {% Sessionlmpl.class 531

@0verride
@suppressWarnings("unchecked")
public final T load(Serializable id) {
if ( this.lockCOptions != null ) {
LoadEvent event = new LoadEvent( id, entityPersister.getEntityName(), Llockl
firelLoad( event, LoadEventListener.GET );
return (T) event.getResult();




JPA Dyn Ciriteria + Spring-Data
= Specification
( = querydsl Predicate !)

package org.springframework.data. jpa.domain;

import javax.persistence.criteria.CriteriaBuilder;
import javax.persistence.criteria.CriteriaQuery;
import javax.persistence.criteria.Predicate;
import javax.persistence.criteria.Root;

EE

¥ Specification in the sense of Domain Driven Design.
+

t Oliver Gierke

t Thomas Darimont

k
public interface Specification<T> {

f
¥ Creates a WHERE clause for a query of the referenced entity in form of a {@link Predicate} for
t {@link Root} and {@link CriteriaQuery}.
¥
t root
t guery
t a {@link Predicate}, must not be {@literal null}.
¥/
Predicate toPredicate(Root<T= root, CriteriaQuery<?= query, CriteriaBuilder cbj;



Spring-Data + Specification..

public

@0w
@0w
@ Oy
@0w
@ov

static

erride
erride
erride
erride
erride

interface HotelRepository extends JpaRepository<Hotel, Integers,
JpaSpecificationExecutor<Hotel> {

Hotel findOne(Specification<Hotel> spec);

List<Hotel> findAll(Specification<Hotel> spec);

Page<Hotel> findAl1l(Specification<Hotel> spec, Pageable pageable);
List<Hotel> findAll(Specification<Hotel> spec, Sort sort);

long count(Specification<Hotel> spec);



Sample spring-data Specification

public static class HotelJPASpecification implements Specification<Hotels> {

public String namelLike;
public String addresslLike;
public String cityNamelLike;
'/ setters..

@Override
public Predicate toPredicate(Root<Hotel> root, CriteriaQuery<?> query, CriteriaBuilder cb) {
List<Predicate> predicates = new ArraylList<>();

if (namelLike !'= null) {

predicates.add(cb.like(root.get("name"), namelLike)); // NO bind-var !!
t
if (addressLike '= null) {
predicates.add(cb.like(root.get("address"), addresslLike)); // NO bind-var !
t
if (cityNamelLike !'= null) {
predicates.add(cb.like(root.get("city").get("name"), cityNamelLike)); // NO bind-var !!
}

Predicate andFredicates = cbh.and(predicates.tolArray(new Predicate[predicates.size()]));
return andPredicates;



Better.. QueryDsl + Spring-Data

public interface HotelRepository extends JpaRepository<Hotel,Integer=,
'/ JpaSpecificationExecutor<Hotels>,
QueryDslPredicateExecutor<Hotel> {

// using querydsl.Predicate ... (not java.persistence.Specification)
@0verride Hotel findOne(Predicate qryDslPredicate);

@0verride Iterable<Hotel> findAlLl(Predicate qryDslFredicate);

@0verride Iterable<Hotel> findAll(Predicate qryDslFredicate, Sort sort);

@0verride Iterable<Hotel> findAll(Predicate qryDslFredicate, OrderSpecifier<?>... orders);
@0verride Iterable<Hotel> findAll(OrderSpecifier<?=... orders);

@lverride Page<Hotel> findAll(Predicate qryDslFredicate, Pageable pageable);

@0verride long count(Predicate gryDslPredicate);

@0verride boolean exists(Predicate gryDslPredicate);

QHotel.hotel h = QHotel.hotel;
Predicate pred = h.name.like(namelLike) .and(h.city.like(cityLike));
List<Hotel> hotelsl
List<Hotel=> hotels?Z

hotelRepository. findAll(pred) ;
hotelRepository. findAlLl(h.name. like(nameLike) .and(h.city.like(cityLike)));



AngulardS + Springboot

In Jhipster ... you have 100% springboot on server-side
... with Code Generator

And also Hipe code on client-side : Html / Css + AngulardS + ..

jhipster # Home iE Entities - X Account - W Administration - ™ | anguage -

R Welcome, Java Hipster!
' EHE! This is your homepage

You are logged in as user "admin”.

If you have any question on JHipster:
+ JHipster homepage
« JHipster on Stack Overflow
« JHipster bug tracker

At i)
« contact @java_hipster on Twitter

If you like JHipster, don't forget to give us a star on Githubl!




Java Is Hipe
Make Jar nor WAR — NO PHP
NO NodeJdS on server

YEARS OF JAVA

NNNNNNNNNNNNNNNN

20 years of Java
Just The Beginning

Its HIPE ...because of springboot
& open-source & jJava community



Conclusion

<=
—
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Conclusion

Only a (not so short) introduction to
Databases < JDBC < JPA < Spring-Data

This document:
http://arnaud-nauwynck.github.io/docs/Intro-Db-Jdbc-
JPA-SpringData.pdf
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