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JDBC

e Standard, Stable and very well implemented
* APl Is vendor independent (but not SQL)
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Jdbc ... Integrated with JTA

XA Multi-databases

TransactionManager ... each DB is a XAResource
Db xa = slave xa of master JTA
Thread RN )
— 2 Phases -Commit
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Sample JDBC PreparedStatement

public List<Emp= findByLoginLike(String login) throws SQLException {
List<Emp> res = new ArraylList<Emp=();
Connection conn = null;

try {
conn = dataSource.getConnection();
String sql = "select e.1d, e.login, e.first_name, e.last _name"

+ " from EMP e"

+ " where e.login like 7";
PreparedStatement pstmt = conn.prepareStatement(sgl);
pstmt.setString(l, login);

ResultSet rs = pstmt.executeQuery();

while(rs.next()) {
Emp elt = new Emp();
elt.setId(rs.getInt(1)); elt.setLogin(rs.getString(2));
elt.setFirstName(rs.getString(3)); elt.setlLastName(rs.getString(4));
res.add(elt);

}
} finally { |
safeCloselconn); I Rule of Th_UTb- .
I - you open it => you close it !

return res; Close conn=>close pstmt => close rs



Same With JPA

@ENt1ty

public class Emp { v [ EMP
@rd _ 7 [ Columns

- field=column

e b MANAGER ID [INTE
aversion <:> P 2 DEPT ID [INTEGER |
private int version; <ﬁj> P B LAST MNAME [VARCH
private String login; P [ FIRST NAME [\ARC
private String firstName; P B LOGIN [VARCHAR(Z

b 28 ID [INTEGER PK]

private String lastMame;

public List<Emp= findByLoginLike(String loginPattern) {
TypedQuery<Emp= qry = em.createQuery('select & from Emp e where e.login like 7', Emp.class);
qry.setParameter(1, loginPattern);
return qry.getResultlist();

}



SQL Low Level CRUD

CRUD = Create-Read-Update-Delete

Create

Read

Update

Delete

INSERT Emp (id,name)
VALUES(?,?)

SELECT e.*
FROM emp e
WHERE e.ild =7

UPDATE Emp e
SET e.salary = ?
WHERE e.ID = ?

DELETE Emp e
WHERE e.ild =7

... DON'T forget
COMMIT I

Set autocommit false



Create

Read
* By ld

Update

Delete

CRUD with JPA

@PersistenceContext
protected EntityManager em;

public void persist(T entity) {
em.persist(entity);

}

public T findById(int 1d) {
return em.find(entityClass, 1d);

}

// UPDATE ... nothing 1n DAQ!
// simply cal setter

public void remove(T entity) {
em. remove (ent1ty];

}



That's All ... That works

‘The APl is simple

BUT you need to understand underneath...

e General concepts / Behaviors

 Transaction — XAResource - Session — Attached/Detached
Entity — LazyLoading — DeferredUpdate - Lock ...

« And also Vendor Specific...

e Cache Optimizations, Cache sync, Proxy, ReadOnly
 SQL Joins, Batch Read, etc...



Rule 1 : Query Multiple Times the
Same Attached Entity ...



Looking In the JPA Find (cRud)

Service | |
(Thread) Session Connection

@Transaction(REQUIRED)
Check current Session exists? ... no
=> pegin Session

- >

Check session registered in )% ?

no? => create + register >
Yes? => re-use Find in cache?
FindByld() ==> attached || Yes=>retum
- ==
E-FindByld() ==> same ref
| >
} > Session.commit() (N
-

( = dispose ) Returned to POOL



Zooming Session ... => Transaction

Service

(Thread) Transaction Session Connection

@Transaction(REQUIRED)
Check current Tx exists? ... no
=> pegin XA

>

Check session registered in >§A ?
— : L
no? => create + register

Yes? =>re-use Find in cache?
FindByld() ==> attached . YeS_=>> return

- =

On return _

=> xa.prepare() . Sessmn.flush()»

Session.corr;rnit()
- —
. ( = dispose
=> xa.commit() - , @ _
Returned to|POOL

( STATUS_COMMITTED )
STATUS NO TRANSACTION




Session = Glue between
Transaction (XAResource) and
Database (Connection)

+ hold Attached Entities

TransactionManager

A
Transaction

7
/ ‘\§ XAResource
!

SessionXAResource ———  ——_ _ Connection

V\; Session -
UnitOfWork
=map-map attached entities




Pseudo-Code for
Transaction-XAResource enlist

interface XAResource {

}

public Object getXAResourceKey();
public void prepareXa();

public void commitXA();

public void rollbackxa();

class Transaction {

Map<Object, XAResource> enlistedXAResources = new HashMap<Object,XAResource=();

public XAResource getEnlistedXAResource(Object xaResourcekey) {
return enlistedXAResources.get(xaResourcekey);
1
public void enlistXAResource(XAResource xaResource) {
enlistedXAResources.put(xaResource.getXAResourcekey (), xaResource);
1
public Collection<XAResource> getEnlistedXAResources() {
return enlistedXfResources.values();

¥

public void prepareXa() { for (XAResource r : enlistedXAResources.values()) { r.preparexa(); } }
public void commitXa() { for (XAResource r : enlistedXAResources.values()) { r.commitxa(); } }
public void rollbackxa() { for (XAResource r : enlistedXAResources.values()) { r.rollbackxa(); } }



Pseudo-code for
Transaction get or register Session

protected Session getOrRegisterSessionForCurrentTransaction() {
Sess1on Session;

Transactlon xa = em.getTransactionManager().getCurrentTransaction();

XAResource sessinnxﬂﬁﬂsnurce(é:igzggtEnlistEEEEE;;EaFEEEEEZEEBSinnFactnry.getxﬂﬁﬂsnurceﬁeyiiJ;

1f (sessionXAResource == null) {
// first time Session 1s used from transaffion)=> create it + reglster 1n XA
sesslon = em.sessiDT;;;;zggzgfiifgggffigﬁizz)
sesslonXAResource = ron. getRaresourceldaptgr();
xa.enl1stXAResource [Sess1onXAResource) ;

} else {

// re-use Session already registered in XA

SessionXAResourceAdapter sessionXAAdapter = zgéssinnxﬂﬁﬂsnurﬂeﬂdapteri sess1onXAResource;

sesslon = sessianﬁﬁdaptquggg§?ssinnF}E::::>
}

return session;




Generalisation to understand...
1 Transaction — N Sessions (N DBSs)

TransactionManager

Sample Transaction:

o X PAY to DB1 --- RECEIVE In DB2
Transaction

/ 7 A
%ﬁ N

\ XAResourcel Sessionl Connectionl1 ——— = DB1

\

\ = i .
\ e
\\ N

XAResource2 Session2 Connection2 @ = DBZ2
=l 10 -




Pseudo-code for “em.findBvId()”

public Object em find PseudoCode(Class<?= entityClass, int 1d]
/f step 1: current Transaction (ThreadLocal ) -= get already enlisted or register new Session
Sesslon session = getOrReglsterSessionForCurrentTransactiond();

[/ step 2: session.find()

f/ first try find in UnitOfWork (= Cache Level 1)

Object foundEntity = session.findEntityInUckW(entityClass, 1d);
if (foundEntity != null) {

return foundEntity; // case found attached entity (already registered in "unit of work"]
} else {

// not found 1n unit of work == do find 1n database

// step 3-1: execute jdbc SELECT in database + convert jdbc-=entity]

Connection conn = null;

try {

conn = getDrREgisterDataSDurceCunnectiunFanurrentTranaactinnESESSiDﬂJ

Preparedstatement pstmt = buildFindByIdPstmt(conn, 1d); // build query for entity "select

ResultSet rs = pstmt.executeﬂuery();

if (!rs.next()) { throw new EntityNotFoundException(); }

try { fnundEntity = entityClass.newInstance(); } catch (Exception e) { throw new RuntimeE»

// step 3-b: ... transform jdbc ResultSet to Object (="hydrateObject") by introspection
} catch(sQLException ex] {

throw new RuntimeException();

} finally {
// close connection (== st1ll locked as XAResource to XA)
if (conn != null) try { conn.close(); } catch(Exception ex) {}
I
// step 3-c: register attached entity to Unit Of Work
59551nn.reglsterEntityIﬂUDwEentityclass, 1d, foundEntity];
1

return foundEntity;



Find By ID
Attached Entity (=unitofwork / Level1)
+ Cache Level 2

Level 2 Cache

— T

« BN
TransactionManager | - | .
I (4)putin cache
| = | _
L — |

N
Transaction o o
/7 ‘\(2) e Cah% (3) Find in database
Session V (5) clone + register in session
FindByld) ... step 1 >7@ E attached entity = Work copy

In Unit of Work)

All consecutive findByld() with same id return same object ref (==)



Session = RW - Single Threaded
Level 2 Cache = RO Shared

Shared Cache - —

= Level 2 Cache —— 'NS/U:P%DELO

= Partial Mirror of DB \ E% Qe—

= Read-Only objects \ . SELECT

... Shared by All threads - - e
put-on- Find l Exchange objects

Session E%Tg“t clone = only by cloning copy !

= Unit Of Work

Session

L

= Map Entity by Ids
= R-W

= Level 1

... Owned by Single Thread
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