= Brain.getEntity(id);

A Pragmatic View on
Software Architecture and the
Rich Domain Model
with Spring, Aspectd and IPA

bv M. Dix



A Short Inktro on the
Rich Domain Model

o Catch all complexity in
the heart of the system

o Defines structure, behavior
and handles information

o Responsible for
coordination and
execution of processes
and tasks

& Most processes and kaskes
need information

o The domain object is
responsible for gathering
the information ik needs
to successfully finish o
process or task



Object Orientation Basics

o Loosely Coupling
o The degree of coupling between modules

o Loosely Coupling via interfaces resulks in qood
traceability of issues

o High Cohesion

o Group elements in modules that belong to each
other

o Good traceability of issues
o Enﬂo\psumﬁon

o Shield Internal operation by eq. using data
hiding

o Make chanqges without side effects on client code



A View on Software Architecture

Rich Domain Model

High Cohesion

BookingServicelmpl

|

}

Good Enc lati [
apsulation | !

|

v

<<Interface>>
BookingService

\
<<|nterface>>

Bookinginterface

Loosely Coupled by
use of interfaces

Loosely Coupled by
use of interfaces




Transaction Demarcakion

o Transackions are cross
cutting in nature

o High G—ramutari&v
o Definition on Domain
o Low G—ramutari&v

o Definition on Repository




Aspec&f) LTW ko suggor&
Fhe Rich Domain

o Load Time Weaving (LTW)
e No Aspectd compiling necessary
o Betlter Maintainable
o Minimal overhead

o To support autowiring of unmanaged domain
objects via @Configurable

o To suppcr& Eramsaa&iomati&v ol unmanaged
domain objects

o To better support full IJUnit integration testing
of the Rich Domain Model

i

Security

Logging
Persistence



The Exampte Semp

o Spring

o OpenIPA META-INF/Persistencexml
o OpenIPA Spring configuration

o OpenIPA build time enhancement

o OpenIPA load time enhancement does not support all features OpenI?A has
to offer eq. inheritance mapping fails, with used setup

o Aspectd META-INF/acpxml
o Aspectd LTW Configuration

o Autowiring used in unmanaged domain objects

o Transactionality used in unmanaged domain objects
o Making JUnit integration testing work with Aspectd setup

o JIUnik exam Fai.es



Spring Configuration

rook Context SPTing

o <context:spring-configured/>

o <context:annotation-contiq/>



Configuration OpenIPA - Part I

“MET
N
€l
<

o <persistence-unit name="the-persistence-unit"> ")(’lql
3 o <description>Persistence Unit</description>
g o cproviderrcom.ibmuwebsphere persistence. PersistenceProviderImple/provider>
f‘z“ o cexclude—unlisted-classes>falsec/exclude-unlisted-classes>
% ) avalidation-mode>AUT 0</validation-mode>
x..§ o <properties>
g ") <property mame:"opanjgaJdbc.DB‘DLt&Lonarj"
:; vatue:"org.aPache_.opeujPaJdbc.bBZDLaELonarj" />
% ) <property Mama:"opemjpa.fiu,v\&LmeUhenhaucedCiassas“ value="unsupported” />
f(é o <property name="open jpa.Compatibility" value="QuotedNumbersInQueries=true" />
é ) <Properﬁj Mame:"opehjrpa.Log" vatue:"baafau&LeveL:NAfZN, Tool=TRACE"/>
) </properties>

o </ pers iskence—unik>

o </ persis tence>



Spring Configuration OpenIPA - Part 1I

woge’ Focto™
Moo

gwnkity

o <bean id="entityManagerractory
class="org.springframework.orm,jpa.
LocalContainerentityManagerractoryd
ean">

o <Propeﬂ:v name="dakaSource”
ref="testDataSource" />

o <property Mamez'jpaVendorAdapEer"

ref="openIPAVendorAdapter” />

o <pro Pe_ﬂ:j
name=" persis tencelUnitName"
vaLue:"Eha—persisEehte—um&" />

o </bean>

OpenIPA vendor adap&er &% best datasource

o <bean Ld:"cpeht)‘?A\fehdorAdaF)Eer"
classz"org.springframewori.orm,jpavendor.fpendpaven
ciorAdapEe.r'v

e  <property name="showsql” value="false" />

o <property name="generateddl"” value="false" />
o <property name="database” value="DB2" />

o </beann>

o <!=- Test datasource -->

o <bean id="testDataSource”
class="org.springframework, jdbec.datasource. Drivermana
gerDataSource”>

F) <proper&v namez="driverClassName"
value="com.ibm.db2, jcec . DB2Driver” />

o <eroperEj name="username" value="testuser" />
@ <Frope_r‘ﬁj Mamez"password" vaiue.:"&es&password" />
o <proper&v name="url value="url" />

o </bean>



Build Configuration OpendIPA - Part 111

° <Pi.u.3£n>
{;@MQV‘&' o <groupldrorg.apache.openjpac/grouplds
—AROW
Ld% E.bma EV\ o <artifactlidropenjpa-maven-plugine/artifactids

o  <versionr2.2.0<¢/version>

o <configuration>

"2 ° <includes>nl/com Pahy/yrojecvdomaih/ xx/*xclasse/includes>
g o </confiquration>
teck R h b ilder" o o <execultions>
o <project name="jpa_enhance_builder”> 'y
s . Ly paRL S <execution>
o <target name="jpaBuild" description="Build < -
aled -
XS DPomain Pro JECE"? -§ ° <idrenhancer</id>
s »
g; 3 cexer din exe&‘:u&abte_‘"cm 4" Ld o <phase7Process—ctassesdrkasv
@ Vv
° <goals>
a&‘:’_ P <arqg value="/c" /> E
S e ° <goalrenhance</qoal>
oabad ” " }"
P <arg value="mwvin bat" />
©y aﬂ o </qoals>
&&J L- ‘" iy t ” / “J
< o <arg line="process-classes” /> .§ 5 e satine
o </fexecy © o </executions>
4 3 /Em‘ge.b 5 ° <dependev\cies>
>
R < ° <depehdehctj>
o </project> =
° <groupldrorg.apache.openjpac/groupids
o <arf:ifac&ld>oPenjpa</ari:i.{;o.cled>
o <versi.ow${versiom.oFehjpa.musE.be.same.as.ruh&ime}dversi.om
- </de[aev\ciem:3>

> </de.pevxdev«cies>

o </Plu,3i.vo



Aspe&j Camafigura&am

. gl T4
® <asloe.tE - J» \INR“/
6  <weavers QOP ')(n..,l
o <!-- Package of aspects -->
o <include withinz="nl.companyproject.aspectr” />
o <=- Weaving for @Confiqurable and @Transactional -->
o <include withinz"nl.companyproject.domainx" />
o <include withinz"nl.companyproject.domainmodel *" />
o <include within="nl.companyproject.dao.impl.x" />
o == excludes =--»
o <exclude within="orq.apache.openjpa.x" />
o <!-- abstracts / base classes quirk necessary for IUnit aopxml only, -->
o <exclude wif:k&hz"ni..comPcw\j.prajec&.domain.modat.Eh&i&j" />

o </weaver>
° «xspe«:&m
P <aspac& nama::"Mt.cc}mpahj.prqjec&.asPeaE.SameAsPec&" />
o </aspects»

o </o\sped:\}7



Aspectd LTW Configuration

For Autowiring o unmanaged domain objects

o Spring configuration Weaver for JUnit integration testing

o <context:load-time-weaver aspectj-weaving="on" weaver-
class="org.springframework.instrument.classloading. InstrumentotionloadTimeWeaver"/>

o Spring configuration Weaver for WebSphere Production

o <context:load-time-weaver aspectj-weaving="on" weaver-
ciass:"org.spri&rxg{mmemork‘.ins&rumev\&.ciasstoading .u.sebsphere_.WebSFhereLoadTémeWeaver" />

o Spring configuration for Transaction manager
o <bean id="txManager" class="org.springframework.orm, jpa.IJpaTransactionManager”s
o <bx:annctation-driven transaction-manager="txManager" modez"aspec&j" />

o Domain Object

o @Configurable configures an Aspectd aspect (AnnotationBeanConfigurerAspect) supported
bv Spring with a JO&MPOEM\E on constructor creation

o @Transactional configures an Aspectd aspect supported by Spring for transactionality

s122{qo vimowop pabovomun vo h1ToMoIP0s V0L Lo



Confiquration
JUnit integration testing
Rich Domain

JM argument for JUmit testing

o ~javaagent:./locationftestlib/spring-instrument, jar

a <depev«ieucv>

o cgroupldrorg.springframeworks/groupIds
o <arEL¥chId>sPrihg-agen&/ar&fad:ldr

o <version>3.2.6/version>

P <scopertest</scope>

o </ cie[aehde.ncy

Exclude version number in spring-instrument

Maven dependency configuration

]

]

]

Q

Q

-

-

o

<dependencyr
<groupId>org.springframeworke/groupids
<artifactid>spring-agent</artifactids
<versionr3.2.6/version>
<scopertest</scope>

</de|oe\r\dem:v>

<Ptugih>

<artifactIid>maven-dependency-plugine/artifactids

<execubtions>

<execution>
<id>copy-instrument</id>
<phase>validate</phase>
<goals>
<goal>copy-dependencies</qoal>
</qoals>
<confiquration>
<ouf:rzu&birec&orj>${ &es&tib.toca&iov\}</oufzpu&1>ired:or3>
<stripVersionstrue</stripVersion>
cincludeArtifactidsrspring-tnstrument</includeArtifactids»
</configuration>
</execution>
</executions>

</Pi.u.3 >



Quirks JUnik Se&up

o Only in the JUnit environment the code snippet below is a no g0, due to issues with the WabSphe_re Liber&v Profile,
Due to this local runtime conflict @Confiqurable will not work on these classes.

o Base baseEn&i&j = new Extended();
o Extended extendedintity = (Extended) base;
o ex&eno\ed&in&i&j.sava() ;
o Do not use Transactions on IUnit methods
o Its highly likely nconsistent with your production setup, as your view is not transactional
o Transaction propagation does not work

o When creating an object oukside the IUnit method scope weaving will fail. In de example below none of the
@Autowired atbributes will be set and hence will be null

o @Test

P Pu,bli.c void reserverlight() {

o Reservation reservation = createReservation();
o reservakion.save();

o

o privo&e. Reservation creakteReservation() {

ALl issues described are none existent inside khe
WebSPhQre Container!

o reburi new Reservakion();

X



E:Txampte Reservakion Em&i&v

o @Configurable
@ @EV\RE’:}

o @AttributeOverrides({@AttributeOverride(name = Constants, DOMAINID, column = @Column(name = "RESERV_" + Constants.ID) })

o public class Reservation extends Entiby {

o  private static final long serialVersionUID = 502745151%542119%69L;
o  /** functional interfoce, will be thec&ed wikh daolmpi. runbime, */
o CAutowired

o private ReservationInterface reservationlnterface;

o CColumin(name = "NAME")

o Privo&e Skring name;

o @Column(name = "FLIGHTNUMBER")

o private String flightnumber;

The Reservation Class

o  public Reservation() { /** empty. x/ }

o CTrawnsactional
o pu.but: Reservation save() {

o returi thisreservationInterface.save(this);



Exam[ﬂt@. JUunik Part 1

o @rzwwa&h(spra»\g,wm&zfcmssraumer.cmss)
o @ContextConfiquration(locations = { "classpath:/context-testxml” 9)
o pu,bu,a class TestBase extends AbsErac&t)UhiM—SprLMSCoMEexETesEs {

o F:u.bti,«c TestBase() | /*x* emply. x/ }

o @Refore
) pu,btit: void se&UFQ {
) CL&ss‘P&EkaLAPFL&CQELQV\COM&@& ckx =

o new CLass‘PaEthLAPPLL«:&ELonCov\EexE("toM&exE%esE.xmt");

Base Class for all Integration Tests



Exampte JUunik Part 11

o @CTestExecutionlis Eeners(bependemczjlnjeaﬁowf estExecutionListener.class)
o public class TestReservation extends TestBase {

o public TestReservation() { /=x empty. /1

o

o CTest

pu,bi.ic testReservation() {

) Reservation reservation = new Reservation();
) reservation.setName("name");

o reservation setFlightiumber(1);

o reservation.save();

Reservation JUnit Integration Tests
N
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