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complex applications.

m [t' sa set of principles and practices supporting the development
process.

m [t' s aset of patterns that support a clean and coherent view of the
domain model.

m [t' sa set of pragmatic strategies allowing applications to scale in size
and complexity maintaining their integrity.
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Five Tier Model| for logical separation of concerns

Llser interaction, LI
presentafion, devices

Single sign-on, session
management, content creation,
format and delivery

7 T,
Client Tier
Application clients, applets, apps, and other
Glls
e -
- ™,
Presentation Tier
JSP, Serdets and other U elements

-

- -,

Business Tier
EJBs and other Business Chjects

Business logic, transactions, data,

SEMICES

Integration Tier
AMS, JOBC, Connectars, and Legacy

Resource adapters, legacy,
external systems, rules
engines, workflow

Resource Tier
Datahases, external systems, and legacy
res0urces

Resources, data and
external seryices

~

{Core J2EE Patterns)
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Architecture (4) such as
the Hexagonal style
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heart of the Bounded Context
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Figure G.3. The Hexagonal Architecture with the domain model at the heart of the software
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» Talking different languages makes projects fail.
B Programmers speak using technical jargon (design patterns, acronyms, geeky in-jokes)

® Domain experts use terminology specific to their field of expertise

m  Computers speak programming languages

R LIZ )
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> {E—MIBRHAIBRSR LT3 (Bounded Context) Rk L EHIES (ubiquitous
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m User Stories
® Project Meetings
m Team Emails
® Instant Messages

m Schedule Plan

m Software Documents
> ERFLTXF , RFESH—E0E (WME. B (WUMLEE) . X
F. BF).




BERESAMASRE (—)

> User Stories

NO

When User logs on with valid credentials, an empty
panel is displayed.

YES

When Player logs on with valid credentials, an empty
board game is displayed.

(from a Tic Tac Toe Game software example)
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» Code Example

NO NO
. Integer i = new Integer(); . Ambiguities
. String charl = new String(); . Inconsistencies
. public class GameDAO() { } . Synonyms
. catch (Exception e) . Abbreviations
YES
YES
. String realMeaningOfMyString = new String():; . Clarity
. Precision
. public class ScoreDatalLoader() { } . Reuse
. Full Names
. catch (Exception NotLoggedInException)




A class BEFORE and AFTER Ubiquitous Language

package tictactoe.client.userinterface;

/**

* Add the string O or X to a cell in the grid.
*/

public class ShowCellGrid{

public static void displayUser (Grid grid, Cell cell) {
if (!Initialization.flag
&& Initialization.gameStatus.getSequence() == null
&& isEmpty(grid, cell)) {

Initialization.flag = true;

String mk= showString(Initialization.gameStatus
.getCurrentUser().getUserString());

grid.setHTML(cell.getRowlIndex(), cell.getCellindex(), mk);

Initialization.gameStatus.getStatus()[cell.getRowIndex()][cell
.getCellindex()] = Initialization.gameStatus
.getCurrentUser();

GameEnd.checkEnd(Initialization.gameStatus,
cell.getRowlndex(), cell.getCellindex());

}

package tictactoe.client.userinterface;

/**

* Performs a move in the game.

*

public class PlayerMove {

/**

* When the player clicks in a cell, the game draws an O or a X on the
* game grid depending on which player's turn it is.

*

public static void makeMove (GameGrid gameGrid, Cell cell) {

if (!Gamelnitialization.waitingMoveFlag
&& Gamelnitialization.currentGameStatus.getSequenceWinner() ==
null && isCellEmpty(gameGrid, cell)) {

Gamelnitialization.waitingMoveFlag = true;

String marker =
showPlayerlcon(Gamelnitialization.currentGameStatus
.getCurrentPlayer().getPlayericon());

gameGrid.setHTML(cell.getRowlIndex(), cell.getCellindex(), marker);

Gamelnitialization.currentGameStatus.getGameMoves()[cell.getRow
Index()][cell.getCellindex()] =
Gamelnitialization.currentGameStatus.getCurrentPlayer();

CheckWinner.checkForWinner(Gamelnitialization.currentGameStatu
s, cell.getRowIndex(), cell.getCellindex());

}

(Excerpted from a Tic Tac Toe Game source code)




Which one would a Stakeholder better understand?

Show Cell Grid
Add the String O or X to a cell in the grid.

Display User
Is Empty

Player Move
Performs a move in the game.

Make Move
When the player clicks in a cell, the game draws an O or a X

on the game grid depending on which player's turn it is.

Is Cell Empty
The Player can select a cell only if it wasn't already selected.

(Excerpted from a Tic Tac Toe Game source code)
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Figure 2.1. A Domain with Subdomains and Bounded Contexts
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Domain
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Bounded Context
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\
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Bounded Bounded Generic
Context Context Subdomain
(External) !

Figure 2.2. An abstract business Domain that includes Subdomains and Bounded Contexts

» A Core Domain is a part of the business Domain that is of primary importance to the success of the
organization. It is of utmost importance to the ongoing success of the business.

» If a domain models some aspect of the business that is essential, yet not Core, it is a Supporting
Subdomain.

» if a domain captures nothing special to the business, yet is required for the overall business solution, it is
a Generic Subdomain.

» Focus on the core domain
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Entity ( SE{F )
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EntityF1Value Objectixfl

public class User {
private String firstName;
private String lastName;
private String login;
private String password;

public class User {
private int id;
> private PersonName name;

private Userld login;
private Password password;

.

public class PersonName {
private String firstName;
private String lastName;

PersonName() {

b

public PersonName(String firstName,
String lastName) {
this.firstName = firstName;
this.lastName = lastName;

b

public class Password implements Serializable {
private String passwordString;

public Password(String passwordString) {
this.passwordString = passwordString == null ? null : passwordString.trim();

s

@Override
public String toString() {
return new ToStringBuilder(this).append("password”, "****") toString();

¥
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Domain Event ( §nlakSH{4¥ )

> Domain Event(§iisZE{4)
AR T EL R HE R A&
m A2 @ A Value Object, {HiX%2Value ObjectFEANBERI L Z, KN
SUFEAFAR L “ME—" [,
NI EM R NS BRI MEF
» Hints
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> MEREERETIOEN , WEHR ZERN—FRFEDTTAZE, W
BorlandfYTogetherZesalihi , EMES , 2 Peter Coad 1 Mark
Mayfield&5cigd | 7Af5HDavid North#ffE.

<<thing>> <<description>>
PartyPlaceThing Description
isAvailable find Available
getCustomElseDefaultValue calcQty Available

assessValueToBusiness

assessPerformance

<<moment-interval>>
MomentInterval
makeMomentinterval
S addDetail
Role calcTotal
isAvailableInThisRole recalcTotal
assessValueToBusiness complete
assessPerformance cancel
listhiomentIntervals mu_generatelvext
calcAvgMomentinterval mi_assessWRTPrior
mui_assessVWRTSubsequent
- mu_comparePlanVsActual
:;;: };::\.Ze tters listMomentIntersrals
- Adders/removers calcAvgMomentinterval




Repositories ( ZFiRE/Cfi% )
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Repositories ( FiREE/€fif ) Hl

public interface AccountRepository {
Account findAccount(String accountld);
void addAccount(Account account);

}

public class HibernateAccountRepository implements AccountRepository {
private HibernateTemplate hibernateTemplate;
public HibernateAccountRepository(HibernateTemplate template) {
hibernateTemplate = template;

}

public void addAccount(Account account) {
hibernateTemplate.save(account);

}

public Account findAccount(final String accountld) {
return (Account) DataAccessUtils.uniqueResult(hibernateTemplate.
findByNamedQueryAndNamedParam(
“Account.findAccountByAccountld”, “accountld”, accountld));
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Services ( iEARSS ) 361

public interface MoneyTransferService {
BankingTransaction transfer(String fromAccountld, String toAccountld, double amount);

}

public class MoneyTransferServicelmpl implements MoneyTransferService {
private final AccountRepository accountRepository;
private final BankingTransactionRepository bankingTransactionRepository;
public MoneyTransferServicelmpl(AccountRepository accountRepository,
BankingTransactionRepository bankingTransactionRepository) {

}

BankingTransaction transfer(String fromAccountld, String toAccountld,
double amount) {
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> View Object (MBS ) : IENSR , BFRT=E  EERARIBENME
REDUHE ( BB ) RIFTEEURTISRESE,

> Data Transfer Object ( ZIREHINTISR ) | XMESKIRTI2EEANZIHE
. R BRIZE N T EIBRI D U Rt ER EAVEUESLK | LU
PHINERRNRE , NTRED HCEBRIMEEF IR EMLSE |, B1EX
B RiZiERTRAESRSEZ AR GRS,

> Domain Object ( SUERI5R ) : NIIELHFR g KRB S T
ROV SS SR, (BEXTSRETURARSS.

> Persistent Object ($FAMIISR ) : IRISAR (BREEXRELUEREF )
RIEIREEIMIFZ R — XTI RIBRET R R | ASRIFAER KR ELEGERE |
%B@ , BIERPHENFE (FET) BIXIMPORI— (BET1)
Bk,

Ref: http://blog.csdn.net/zjrbiancheng/article/details/6253232
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S #r-vO/DTO/DO/PO ( =)
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Entity (—)

> EntityBUtRIRAERK
= R
N HER AR
m FFAHLH AR
5 R B SR
> fEJPASR , BTEIIFERES
m Ay HIA R (GenerationType. AUTO): HHIPAH 34 1%
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Entity ( =)

> WEXR  BAXRREEEIRZBAFENRERR |, EntitylRE=FERRI4X
BRGTRAS
m Single Table

m Joined

m Table per Class

Ref: http://docs.jboss.org/hibernate/orm/4.3/manual/en-US/html/ch05.html
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Entity (=)

> PR Z : Single Table

@SuppressWarnings("serial")
@Entity
@Table(name="Vehicle_Hierarchy")
@Inheritance(strategy=InheritanceType.SINGLE_TABLE)
@DiscriminatorColumn(name="Discriminator", discriminatorType = DiscriminatorType.STRING,length=30)
@DiscriminatorValue("Vehicle")
public class Vehicle implements Serializable{
VB =S
privateLong id;
privateShort speed;//i# &
@Id
@GeneratedValue
@Column(columnDefinition="integer")//$& /& ¥ Fi& il Integer K [ {1 F 4 25 1Y
public Long getld() {
returnid;
}
public void setld(Long id) {
this.id = id;
}
}
@SuppressWarnings("serial")
@Entity
@DiscriminatorValue("Car")
public class Car extends Vehicle{
//Vehicleft] 135
privateString engine;// R B
@Column(nullable=true,length=30)
publi cString getEngine() {
returnengine;
}
public void setEngine(String engine) {
this.engine = engine;
}
}
@SuppressWarnings("serial")

P T



Entity (4 )

> PRKIFER : Joined

@SuppressWarnings(“serial”)
@Entity
@Inheritance(strategy=InheritanceType.JOINED)
@Table(name="Vehicle")
public class Vehicle implements Serializable{ //#:2%
private Long id;
private Short speed;//i# &
@Id
@GeneratedValue
@Column(columnDefinition="integer")
public Long getld() {
returnid;
}
public void setld(Long id) {
this.id = id;}
public Short getSpeed() {
returnspeed;}
public void setSpeed(Short speed) {
this.speed = speed,;
}
}
@SuppressWarnings("serial")
@Entity
@Table(name="Car")
@PrimaryKeyJoinColumn(name="CarID") // 3= 88X W 1) 5] 44 B 2§ Ay CarlD</STRONG>
public class Car extends Vehicle{ //Vehiclef#) 72
private String engine;// K ShHL
@Column(nullable=true,length=30)
public String getEngine() {
returnengine;}
public void setEngine(String engine) {
this.engine = engine;}
}
@SuppressWarnings("serial")
@Entity

P T I P U T T Y



Entity (1)

> PRFKEK : Table per Class

— EAE XA, ERE IR
ANREK I Hdls B B B 2E )

@SuppressWarnings("serial")

@Entity

//E@MappedSuperclass

@Inheritance(strategy=InheritanceType. TABLE_PER_CLASS)
@Table(name="Vehicle”) //*4 NMappedSuperclassitf, A @Tablebnil:
public class Vehicle implementsSerializable{ YIE:ES
private Long id;
private Short speed;//i# J&

@Id

@Column(columnDefinition="integer")
public Long getld() {
return id;

}

public void setld(Long id) {

this.id =

}

id;

public Short getSpeed() {
return speed;

}

public void setSpeed(Short speed) {
this.speed = speed;

}
}

@SuppressWarnings("serial")

@Entity

@Table(name="Car")
public class Car extends Vehicle{ //Vehicle )&
private String engine;// X &hHl
@Column(nullable=true,length=30)
public String getEngine() {
returnengine;

1

Befdi FHAUTO generator AIDENTITY generator, B 3= 8#{E
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> HIEKR  Z5EE
m SCHUPARYE M EMIE S, REELSOHP— N THEZSEN, ERHRLAaE
A] fE fEabstractf{) 5L F supperclass, XA fENT 2% FENE AL BLIX Fh 2 S8
m RGN R, JAT DA A R RS RN 73K, iR — Ak
SEAR Alnstitution (FLA)) . HAT =A1259 B NManufactures(filli& )« Suppliers(ft 37
P ) AService Prividers(Ak 55 R AL ), FRATIAY BEAE — AL 0 A ) A 23R [ £k 7 7 4 Al
Sy, MmAREGEER R, EA/pe? JPAMTEIREE VXA Ok, AR T

List<Institution> institutions = em.createQuery(
"SELECT i FROM Institution i WHERE TYPE(i) IN ( Supplier, ServiceProvider ) )
.getResultlList();
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@Entity
@EntityListeners({ JodaAuditListener.class })
public class Cargo extends AbstractDomainObject implements JodaAuditable, Identifiable {

\

public interface JodaAuditable {

public void setCreatedBy(String createdBy);

public String getCreatedBy();

public void setCreatedDate(DateTime createdDate);
public DateTime getCreatedDate();

public void setLastUpdatedBy(String updatedBy);
public String getLastUpdatedBy();

public void setLastUpdated(DateTime updateDate);
public DateTime getlLastUpdated();

}

public class JodaAuditListener {
@PreUpdate
@PrePersist
private void changeAuditinformation(JodaAuditable auditableEntity) {
DateTime lastUpdated = new DateTime();
auditableEntity.setLastUpdated(lastUpdated);
String lastUpdatedBy = ServiceContextStore.getCurrentUser();
auditableEntity.setLastUpdatedBy(lastUpdatedBy);
if (auditableEntity.getCreatedDate() == null)
auditableEntity.setCreatedDate(lastUpdated);
if (auditableEntity.getCreatedBy() == null)
auditableEntity.setCreatedBy(lastUpdatedBy);
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> EHIF(Audit) : FRSHCRENGEESE N | BIEALURRSHERES.

@Service("bettingService")
public class BettingServicelmpl implements BettingService {

private static final Logger LOG = LoggerFactory.getLogger(BettingServicelmpl.class);
@Publish(eventType = Bettinglnstruction.class, topic = "bettinglnstructionTopic", eventBus = "commandBus")
public void placeBet(Bet bet) {

LOG.info("### Placing bet: {}", bet);

// do some initial validation...

// new BettingInstruction will be published

@Subscribe(topic = "bettingInstructionTopic", eventBus = "commandBus")
public class BettingEnginelmpl implements BettingEngine {

public void receive(Event event) {
DynamicMethodDispatcher.dispatch(this, event, "handle");

}

public void handle(BettingInstruction betInstruction) {
LOG.info("### Handling bet: {}", betInstruction);

instructionRepository.save(betlnstruction);
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> FEAIMER R

import javax.persistence.Version;

@Entity
@EntityListeners({ JodaAuditListener.class })
public class Cargo extends AbstractDomainObject implements JodaAuditable, Identifiable {

@Version
@Column(name = "VERSION", nullable = false)
private Long version;



Value Object (—)

> ENRAILUSHEERSHANRRFER—KERT  ENRNE—TEE
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@Entity
@EntityListeners({ JodaAuditListener.class })
public class Cargo extends AbstractDomainObject implements JodaAuditable, Identifiable {
@Embedded
@AttributeOverrides({ @AttributeOverride(name = "identifier", column = @Column(name = "TRACKINGID", nullable = false, length = 100)) })
@NotNull
private Trackingld trackingld;

public Trackingld getTrackingld() {
return trackingld;
}
}

@Embeddable
public class Trackingld extends AbstractDomainObject {
private static final long serialVersionUID = 1L;
@Column(name ="", nullable = false, length = 100, unique = true)
@NotNull
private String identifier;

protected Trackingld() {}
public Trackingld(String identifier) {
super();

Validate.notNull(identifier, "Trackingld.identifier must not be null");
this.identifier = identifier;
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@Entity

@EntityListeners({ JodaAuditListener.class })

public class Cargo extends AbstractDomainObject implements JodaAuditable, Identifiable {
@OneToOne(mappedBy = "cargo", cascade = CascadeType.ALL, fetch = FetchType.EAGER)
private Itinerary itinerary;

} | ERR X3 B P S AR U S
@Entity(name = "Itinerary") W‘j‘/l\*E}EJ/_:'L: E]’(JZ_\‘ Ia

@Table(name = "ITINERARY")
public class Itinerary {
private static final long serialVersionUID = 1L;
static final Itinerary EMPTY_ITINERARY = new Itinerary();
public Itinerary(final List<Leg> legs) {
Validate.notEmpty(legs);
Validate.noNullElements(legs);
super.getLegs().addAll(legs);
}
Itinerary() { }
@Override
public List<Leg> getLegs() {
return Collections.unmodifiableList(super.getLegs());
}
/**
* Test if the given handling event is expected when executing this
* itinerary.
*

* @param event

* Event to test.
* @return <code>true</code> if the event is expected
*/

public boolean isExpected(final HandlingEvent event) {
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> MRKERKRER | MEER T HHPESRARERKZRAVEAS

deptA.getEmployees () .add (e3) ;

Before After

‘ : Employee1 )
i EmEloxee2|

L EmEonee1 |

: Employee2 j
Inconsistent!
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> HEHPISRKBRKRERTN

@Entity public class Employee {

@ManyToOne(fetch = LAZY)
private Department dept;

}

@Entity public class Department {

@OneToMany(mappedBy = “dept”, fetch = LAZY)
private Collection<Employee> emps = new ...;

public int addNewEmployee(...) {
Employee e = new Employee(..);
Department d = departmentRepository.loadDepartment(...);

e.setDepartment(d);

// Reverse relationship is not set
em.persist(e);

em.persist(d);

return d.getEmployees().size();

public int addNewEmployee(...) {
Employee e = new Employee(..);
Department d = departmentRepository.loadDepartment(...);

e.setDepartment(d);
d.getEmployees().add(e);
em.persist(e);
em.persist(d);
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m L)X AR ORI IR AR W e T B, ] BB T LA ORIER ) — 5 & B

—Ji, AIARENIAIE M

B — X — R R PH W
@Entity
public class Person implements Serializable {
private static final long serialVersionUID = 1L;
@Id
@GeneratedValue(strategy = GenerationType.AUTO)
private Long id;
private String name;
private int age;

@0OneToOne
private Address address;

// Getters & Setters

}

B — X — SRR A R

@Entity

public class Address implements Serializable {
private static final long serialVersionUID = 1L;
@Id
@GeneratedValue(strategy = GenerationType.AUTO)
private Long id;
private String street;
private String city;
private String country;

// Gettes& Setters

BAL[A] [ — X — % RAE U 2 HH & LA Y I
ARG 1. HH o AWK H im A7 — 118
7] R F R I 1 — N 7, SR IR L R X
MM B2 HR, 2 LLETR A R I AR
I RIge « 7 “ID” 1R, AR IRA T A
DAARH AT E 4 RAZ O A B, B0
IRl 28 @JoinColumn XNy fiE

[} person =|%] @ |
Name Datatype Not Nul o Datatype Not Nul
D bigint{20) v |5 1D bigint(20) S
NAME varchar(255) STREET varchar(100)
AGE int{11) CONUTRY varchar(255)
ADDRESS_ID  bigint{20) CITY varchar(255) =
£ >
Referenced objects x| < | >
address (ID) Referenced objects x|
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X [ — 3 — 5% 2 A

@Entity
public class Address implements Serializable {
@lId
@GeneratedValue(strategy= GenerationType.AUTO)
private Long id;
private String street;
private String city;
private String country;

@O0neToOne(mappedBy="address")
private Person person;

//Gettes& Setters

MR AZE —HNRAWME W, n—h 2
KA o, WELE “Inverse”if. EIX B
%1+ Person A XN AR, 1Ml Address %l
R AT “Inverse”iiij. Address F13A1E X
T — person J&1E, TERXAJEME_EFRAE
T @OneToOne JEMEF: H & X 1 HLH)
“mappedBy” @M, XNTEXL ]I AR

“Inverse” ¥ijre W = 1 o
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m |7 OneToMany>x %

Ha— R RAK KL i

@Entity

public class Person implements Serializable {
private static final long serialVersionUID = 1L;
@Id
@GeneratedValue(strategy = GenerationType.AUTO)
private Long id;
private String name;
private int age;
@0OneToMany
private List<CellPhone> cellPhones;
// Getters and Setters

}

B — X 25 5% AR H R

@Entity

public class CellPhone implements Serializable {
private static final long serialVersionUID = 1L;
@Id
@GeneratedValue(strategy = GenerationType.AUTO)
private Long id;
private String manufacture;
private String color;
private Long phoneNo;
// Getters and Setters

FE—XF 2 RO AR ETH,  BROAE DL e R
177 RS X P oC R I anfEAE H, o
|63 N person_cellphone, FHIZRNFFR
HI4H A S A Inverse S o A T I 2R 4%

HH ] 3R ) S AN B i A W sk R AR R 44
IR RIZ « 7D Hak. ZsRIRATTHA] LA
PR IXAPERA ) R ) 2R i o T =X, FRATT AT
PALE o 22 A vE FH @JoinClolum A% H
AN T TR IX AN R R

B =IX] o) =1 & =1xI
D g Person_ID o - 1D
PHONENO oo, cellPhones_ID NAME
MANUFACTURE AGE
COLOR
Referenced objects x|
[} cellphone (ID)
' [ET) person (1D) - -
Referencedobje... x| Referencedob).. x|
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m XA OneToManyk & :

W] — W 25 5% 2R HR) 4 2 I
@Entity
public class Person implements Serializable {

}

@Id

@GeneratedValue(strategy= GenerationType.AUTO)
privatelLong id;

privateString name;

privateint age;

@OneToMany(mappedBy= "person")
privatelList<CellPhone> cellPhones;

//Getters and Setters

] — Rt £ % R K
@Entity
public class CellPhone implements Serializable {

@Id

@GeneratedValue(strategy= GenerationType.AUTO)
privateLong id;

privateString manufacture;

privateString color;

privateLong phoneNo;

@ManyToOne
privatePerson person;

//Getters and Setters

1E @OneToMany H. i A mappedBy/& £ & 5. 4=

FRIA]RR o FE AT, cellPhonesiX—

1)
Name
ID
PHONENO
MANUFACTURE
COLOR
PERSON_ID

< |
Referenced objects
5% person (ID)

KA ER, CellPhone—J7 R H4E
JE RIS ) M o

Datatype
bigint(20)
bigint(20)
varchar(255)
varchar(255)
bigint(20)

=X
Not N

v

Name Datatype
iD bigint{20)
NAME varchar(255)
AGE int(11)

< |
Referenced objects

=[]
Not Null | €
v
>
x|
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B 0 £ R R K
@Entity
public class Teacher implements Serializable {

}

@Id

@GeneratedValue(strategy =GenerationType.AUTO)
private Long id;

private String name;

private Boolean gender;

private int age;

private int height;

@ManyToMany
private List<Student> students;

// Getters and Setters

LACESE S S Aie
@Entity
public class Student implements Serializable {

@Id

@GeneratedValue(strategy =GenerationType.AUTO)
private Long id;

private String name;

private Boolean gender;

private int age;

private int height;

//Getters and Setters

yﬁy%%%%¢\%LL¢@%mﬁﬁﬁ

TR . FRATMEH T ManyToMany XM i
5{%5@ Teacher H11] Students ATV ERE, FHrp
Teacher ¥t & KR K H¥m. MLE Student H
BAVFHEE AT X, X 2 X 2
FIr L3R 11

student  _|X| L =1 o x|
% ID Name Datat'ype , D
HEIGHT students_ID b:gfntt:zoj" HEIGHT
NAME teachers_ID bigint{(20) oo NAME
AGE AGE
GENDER GENDER
< >
|Referenced obj.. x| Referenced objects x| Referenced obje... x|
@1 student (ID)
{1 teacher (ID)
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m XY [A]ManyToMany=k & :

W a] 25 % 25 5% 2R )3 I
@Entity
public class Teacher implements Serializable {

}

@Id

@GeneratedValue(strategy =GenerationType.AUTO)
private Long id;

private String name;

private Boolean gender;

private int age;

private int height;

@ManyToMany
private List<Student> students;

// Getters and Setters

PCESIES S N:E
@Entity
public class Student implements Serializable {

@Id

@GeneratedValue(strategy =GenerationType.AUTO)
private Long id;

private String name;

private Boolean gender;

private int age;

private int height;

@ManyToMany(mappedBy = "students")
private List<Teacher> teachers;

//Getters and Setters

student

[ ID
HEIGHT
NAME
AGE
GENDER

| Referenced obj.

=X

x|

m e

Name Datatype
students_ID bigint{20)
teachers_ID bigint{20)

< |

Referenced objects
@i} student (ID)
teacher (ID)

D
HEIGHT
NAME
AGE
GENDER

Referencedobje... x|
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® EAGER —immediate
B LAZY - loaded only when needed
B LAZYIE S RAE S, BE IRE R IR RO B
= JPAH, LimBkm:nIC R HTERIA N AL 2 LAZY;
m SEBRM IR, T OREE FE (eg BLOB)U & I, LA & RIS R, RHILAZY
= XfFDetachedXf %, ffiFLAZY load<x#it 7% (Z%DO/DTOX )

@Entity public class Department {
@Id private int id;
@OneToMany(mappedBy = “dept”)
private Collectiion<Employee> emps;

}
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> Cascade(4gEX) :

CascadeType.PERSIST(ZRIK IR AF): FF AMRAFINA TSRS, o fip ADRAFAZ SR BT A S 4l
CascadeType.REMOVE(ZIEMIFR):  MIBR— NSRS, oM bR S 4 i BT A o 2 dis
CascadeType.MERGE(ZHKFEHT): ¥ Detached (Vi B5) ¥ SEAR FL BT & I BNE B REAME B S, thad
HAZ AR R BT AR DS
CascadeType.REFRESH(ZRIBCRHT): AR U — 2 EdfE (8 name [{E JyB] Al sex[{E Jymale] 5> Br), A
PG REE BT B SR E (B iname NA),  TEAEAME SRR CRIBAS R ), B o0 ixX S Kt it
ITIEHRIE (1B Msexfufemale), BIEHHPERIME UG IR EIRFE . EEAR P AR AS R, B2, SR fE
entityManager 1 I FRF AL SR I MG male, & BEHT B & BUS K female,  FT LAES $0AT — X
Refreshi§fF, At o 1% SR T H N E0E 22 h KRR id SR, AR5 FRBEAT 3R AC . A IR Iy IR B 3t 2 0 D Ik
PR SEAAR PR SR BB (IR J5 P BB, AT P2 ZE4A AT Refresh#:/E, CasCadeType.Refresh 4 437254
CascadeType ALL(T0 7 LA b4 EB I HRAE)
FET5 NAZAE F GRS 1% Al 25 1) R A A 4R )

fe—xt G, AR R LA 5 RUMURE), I

WA K RUMURIE), 7RI

WG TEIR JZ HRE 5% R 8 H MERGE AT ALLZ 1Bk
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> Cascade(REX)HEG -

@Entity
@Table( uniqueConstraints = { @UniqueConstraint(columnNames = { "CLASSPACKAGE", "NAME" }) })
public class SourceClass {

@Id 1 sourcedass v .| sourcelieid
@GeneratedValue(strategy = GenerationType.AUTO) 4 BIGINT (20) _’ﬁ“"""n‘f"‘:‘u
private Long id; e | e OGS

// %’éﬁ"]@ﬁ%ﬁ% remark ._;.-..;.1:..| 2 =9 STANDARD _TYSE Y ACHAR (2SS

nn, » type YARCHAR{2SS5)

private String classPackage = "";

EE ‘

private String name ="";

SOURCE_(LASS_ID BIG!

/] AR ] sourcemethodretumvalue v A
@Column(name="remark", length=1000) & BIGINT (20) ~] sourcomethod
private String remark = ""; name VARDMAR(25) J BIGINT (20)

// % EKJ?E& ’:A:b‘p':q rLV VARCHAR[255) p-——H :w., "':“’.’:j‘.(
@O0neToMany(mappedBy = "sourceClass",cascade=CascadeType.ALL) S T D SEUROE £1.065.3
private Collection<SourceField> fields = new HashSet<SourceField>(); SOURCE_METHOD _ID BIGINT(20)

IES0WiRr< Sy 5

@OneToMany(mappedBy = "sourceClass",cascade=CascadeType.ALL)
private Collection<SourceMethod> methods = new HashSet<SourceMethod>();

// ..
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> Cascade(REX)HEG -

@Entity

public class Employee {
JESINERE
@ManyToOne(cascade=CascadeType.PERSIST)
private Address address;

/. (ERIEN

}
WA H Cascade, NIHEAE—/N address I Employee X} % 75 ELIX FE...

Address address = new Address();
em.persist(address);
employee.setAddress(address);
Em.persist(employee);

HE—NEEWRPIBIT (PlanetZ2FEEHH, MoonfedER &) -

@Entity public class Planet extends AbstractDomainObject implements Auditable, Identifiable {
/] ...
@OneToMany(cascade = CascadeType.ALL, orphanRemoval = true, mappedBy = "planet", fetch = FetchType.EAGER)
@ForeignKey(name = "FK_MOON_PLANET_PLANET", inverseName = "FK_MOON_PLANET_MOON")
@NotNull
private Set<Moon> moons = new HashSet<Moon>();

/...

@Entity

@Table(name = "MOON")

@EntityListeners({ AuditListener.class })

public class Moon extends AbstractDomainObject implements Auditable, Identifiable {
/..

}
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> ARG
m JE R U5 Al EEE — B (consistency) LA M 5555 2% 1] f% (transactional failures);
m PEEEANY MR, W—uoindod 2 BdE BN A R A

public class Product extends ConcurrencySafeEntity |

private Set<BacklogItem> backlogItems; Caggregate coot>d

private String name; Product
private ProductId productlId;
private Set<Release> releases;

private String description;

private Set<Sprint> sprints;
private TenantId tenantId;

Ve..* Ve..* Ve..x
} Kentity)) Kentity>) (Ceafity>)
Backbgitem Release Sprint
(Caggregate root)) , L
Product Weo..x 0..% Vo..x
(K entity>) K eafity>) (Kenfity)
’ B Task ScheduledBacklogitem CommittedBacklbgltem
orderOfPriority orderOfPriority
¢0..* ¢0..* \LQ..* 0..%
(Centity)) (Centity)) (Centity)) (Cvale object))
Backh gitem Release Spriat timafinelugntry
Figure 1: Product modeled as a very large aggregate. Figure 3: With this Product model. multiple large collec-

tions load during many basic operations.
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n RRWS P EIELRG—F GR—F0 W, RHE B EL AR IMES
. AR GG ARG, A B R — B0 ] R
T, RMEFXNSTOAARE, FNREMRM A0 2093 £ Product Id (Product 4T 5K AR 9 ARIR) o

R R ARRIR 410 R

public class Product ... {

public Backlogltem planBacklogltem( public class ProductBacklogltemService ... {

(Cagyregete roaf)) (Croe aech) String aSummary, String aCategory,
> BacklogltemType aType, @Transactional
Product Praductid StoryPoints aStoryPoints) { public void planProductBacklogltem(
String aTenantld, String aProductld,
/ \ } String aSummary, String aCategory,
String aBacklogltemType, String aStoryPoints) {
public Release scheduleRelease(
oggregete coef)) | | (Kogyregate raab)) | | (Caggregate raah)) String aName, String aDescription, Product product =
Backigien Release Spria Date aBegins, Date anEnds) { productRepository.productOfld(
new Tenantld(aTenantld),
} new Productld(aProductld));
2 3 = ) il X public Sprint scheduleSprint( Backlogltem plannedBacklogltem =
Flgure 2: Product and related COncepis are modeled as String aName, String aGoals, product.planBacklogltem(
separare qooreoate T\])ES. Date aBegins, Date anEnds) { aSummary,
s . aCategory,
} BacklogltemType.valueOf(aBacklogltemType),

StoryPoints.valueOf(aStoryPoints));

backlogltemRepository.add(plannedBacklogltem);
}
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BITINRE | IAEARRAEIEES | FE

m ERGWIIHMEREENR
o EEAR A ATATRE RN, BB RO R

o BRAUINER Sk B A1 RE ) R

Outside

Inside

(Coggregate rootd) (Coggregate root))
-~

Backlo gitem Product
I,
(Centity)) (Cvahe objec) public class Backlogltem extends ConcurrencySafeEntity {
Task EstimationLogEntry
0% private Product product;
description > description .
boursRemaining hoursRemaining }
name nome
volun feer volun feer

Figure 5: There are two aggregates. not one.
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BITINRE | IAEARRAEIEES | FE

m FEE W HPRIR(Value Object) 5| F HAE &

public class Backlogltem extends ConcurrencySafeEntity

{

public class ProductBacklogltemService ... {
private Productld productld;

@Transactional k = &
} public void assignTeamMemberToTask ( ?ﬁ iéf(‘}]]i 7 17"7‘
{(aggregate rootd) vahe objech) \ String aTenantld, 'i X AN ‘E] N
A=4
Backbgitem Productid String aBacklogltemld, }I] IR I_] 17‘;
gt i String aTaskld, ]‘\5]
story TN Bt i String aTeamMemberld) {
storyPoints Releaseld Backlogltem backlogltem =
simm oy \ backlogltemRepository.backlogltemOfld(
trpe voue objec new Tenantld(aTenantld) , new Backlogltemld(aBacklogltemlid));
« bject>> d( d) kl d( kl d))
Sprintid Team ofTeam = teamRepository.teamOfid(
y 0" backlogltem.tenantld(), backlogltem.teamld());
Ceatityd) (Cvalve object) backlogltem.assighnTeamMemberToTask(
Task EstimetiosLogEntry new TeamMemberld(aTeamMemberld),
0.% ofTeam,
s o] Seceipima new Taskld(aTaskld));
hoursRemaining murskemaining }
nome name
volun teer velunteer )
public class Backlogltem extends ConcurrencySafeEntity {
public void commitTo(Sprint aSprint) { 7F\ }ﬂ ﬁék-»—
Figure 6: The BacklogItem aggregate. inferring DomainEventPublisher ¥ X ARE
associations outside its boundary with identities. -instance(} XA 1] %
= .publish(new BacklogltemCommitted( 7K {?\ JETJ 'i}:i ;IP)%
this.tenantld(), this.backlogltemlId(), this.sprintld())); "‘ii‘f
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m HEREERAL:

(Cvalve object) (Coggregate root))
Taskid Task
description
hoursRemain ing
nome
volun feer

—>

-

(Cvolee object))
EstimationlogEntry

description
hoursRemaining
some

volun teer

R ERRLEEER ?

IS R WAFIEAE,  BASGE T RIAE s BUR)

(Cvalee object))
Productid

(Caggregate root))
Backbglitem

{valve object))
Backb gltemid

\
&

status
story
storyPaints
summary

type

(Cvalee object))
Releaseld

>
—>

(Cvalee object))
Sprintid

OR

(Cvalue object))
Backhb it emid

(Caggregate root)) (Cvalve object) )
Backb gitem Productid

status

story (Cvalve object) )

storyPoints Releaseld

wmmory \

type (Cvalve object) )

(Cvale objectd )
Taskid

I

Sprintid

CCentityd) CCvalue object))
Task EstimationLogEntry
description _0) description
hoursRemain ing hoursRemaining
name nome
volun feer volun feer
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> Aggregate Object

B Sometimes the responsibility of the whole aggregate doesn’t really belong to the

Aggregate Root entity.

B Sometimes preserving integrity of the aggregate as a whole is a responsibility that

deserves a role of its own

B An Aggregate Object might coordinate invariants checking and state management

between the different entities of the aggregate
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> BEEHRNAFRATIRSS/E(Service Layer)

public class ProductBacklogltemService ... {

@Transactional
public void assignTeamMemberToTask (
String aTenantld,
String aBacklogltemld,
String aTaskld,
String aTeamMemberld) {
Backlogltem backlogltem =
backlogltemRepository.backlogltemOfld(
new Tenantld(aTenantld) , new Backlogltemld(aBacklogltemld));
Team ofTeam = teamRepository.teamOfid(
backlogltem.tenantld(), backlogltem.teamld());
backlogltem.assignTeamMemberToTask(
new TeamMemberld(aTeamMemberld),
ofTeam,
new Taskld(aTaskld));
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> BEEERR
m JTA: ©&RES%
m RESOURCE_LOCAL: AHhZH%%

persistence.xml

<?xml version="1.0" encoding="UTF-8"?>
<persistence xmlns="http://java.sun.com/xmli/ns/persistence"
xmlns:xsi="http.//www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://java.sun.com/xml/ns/persistence http.//java.sun.com/xmi/ns/persistence/persistence_2_0.xsd"
version="2.0">
<persistence-unit name="DDDSampleEntityManagerFactory" transaction-type="RESOURCE_LOCAL">
<description>JPA configuration for DDDSample </description>
<provider>org.hibernate.ejb.HibernatePersistence</provider>
<non-jta-data-source>java:comp/env/jdbc/applicationDS</non-jta-data-source>
<l-- annotated classes -->
<class>org.sculptor.dddsample.cargo.domain.Cargo</class>
<class>org.sculptor.dddsample.carrier.domain.CarrierMovement</class>
<class>org.sculptor.dddsample.carrier.domain.CarrierMovementld</class>
<class>org.sculptor.dddsample.cargo.domain.HandlingEvent</class>
<class>org.sculptor.dddsample.cargo.domain.ltinerary</class>
<class>org.sculptor.dddsample.cargo.domain.Leg</class>
<class>org.sculptor.dddsample.location.domain.Location</class>
<class>org.sculptor.dddsample.routing.domain.RtCarrierMovement</class>
<class>org.sculptor.dddsample.routing.domain.RtLocation</class>
<class>org.sculptor.dddsample.cargo.domain.Trackingld</class>
<class>org.sculptor.dddsample.routing.domain.TransitEdge</class>
<class>org.sculptor.dddsample.routing.domain.TransitPath</class>
<class>org.sculptor.dddsample.location.domain.UnLocode</class>
<shared-cache-mode>ENABLE_SELECTIVE</shared-cache-mode>
<validation-mode>AUTO</validation-mode>
<I-- properties -->
<properties>
<property name="hibernate.dialect" value="org.sculptor.framework.persistence.CustomHSQLDialect" />

P T | S AR A S | AR SR | A B R DY | B A




=Fig-HSkEsH (=)

> Transaction Propagation/g%{E

Required: f£fitransactionRA FHAT; WA HHI¥ A transaction, NG HT Ftransaction. X
RN, WA,

Mandatory: W ZIfE A transactiontha& N HAT, 1R 4T Htransaction, W H 5
lllegalTransactionStateException. ¥ 7E “Client Orchestration transaction strategy” H{# .
RequiresNew: fI%#TtransactionF£ 84T, IR 287 transaction, NIPKE 2 Hitransactiont:
Hd. 1 fEAuditingBiLogging S BB AR TS E T, R Jyix L4 4k 5 5 A Bl =5 55 1) MO
HRFR

Supports: 147G transaction, N #Etransaction’ RS FHAT, W15 M HT ¥ A transaction, £
transaction’tR A F#UAT . FEH T8 2210 HE#1E, S NotSupported AN[E], Supports /& 4 1E
A HRTE ST, AR A] DLORRR 5 24 A 5555 10 30 DR FF — 2

NotSupported: fE transactioin’RA& FHAT; W 2411 . Ftransaction, NIPKE: X Hitransactiont:
Ao A B EAAAEE RS A (GBEE EA SRR EF S

Never: 7t itransactionfRZ& FHUAT; W 1T O A transaction, NPl H &5
lllegalTransactionStateException. ME— 4 373 AT BE sl 2 WK T ...

Ref: http://www.ibm.com/developerworks/java/library/j-ts2/index.html



http://www.ibm.com/developerworks/java/library/j-ts2/index.html

=Fig-SH5i=H (M)

> ESEHFEETIEEI

m RS, AEBETHERMALERN. 5SHSTRMEMERES, WHECS, HEHRE

SR, AT THFE T
BRI A B R T 55 55 (% B {E @TransactionAttribute(NOT_SUPPORTED))



=Fig-HSiEs (R)

£k .
> SESRE
®m Client Orchestration transaction strategy:

http://www.ibm.com/developerworks/java/library/j-ts4/index.html

m APl Layer transaction strategy: http://www.ibm.com/developerworks/java/library/j-

ts3/index.html

m High Concurrency transaction strategy: http://www.ibm.com/developerworks/java/library/j-

ts5/index.html

m High-Speed Processing transaction strategy:

http://www.ibm.com/developerworks/java/library/j-ts6/index.html



http://www.ibm.com/developerworks/java/library/j-ts4/index.html
http://www.ibm.com/developerworks/java/library/j-ts3/index.html
http://www.ibm.com/developerworks/java/library/j-ts5/index.html
http://www.ibm.com/developerworks/java/library/j-ts6/index.html

=E-%=F (—)

>

>

ZidduEELE | B MRS EEeEAWSEH , ABEESFERNTH. MSIIEGERE
ZIBNGFERARRIFE | XFFEEEARENSIRRFEEIREN  FRCE—REFIT
PRIRIINEGERE | TIMEIEEEERTUENTR NEERFRIFIIEIEST LR | RETRTIHIR
XM REA R, RIB IR BRI R AR EIE— it , miXfutrs el LTS fE
REEMEHSSRAMANR | XNNRESLMEERT. LA T ERESXTFFA L IE 7T
18], MiTiEZ e 7B E E AL,

R ENRIRERNFTNEFZR , R—MERWSHEELTN  MENEIIRNREREBE
—iERISHIRE |, 5 TERSIFEELS | BTG TERESINEE | ERXA
ERISHIEEESERNIASEEEFHIREIERY BT, EALRRSEIRETEFEE
ERIEGT |, MEREIEZAEHER | EE7K A INPEMHARSS AR T K IH4E,

7+ UHRELEE RV SHONISRE |, mESHIFE | BRI SHIZRESRIEL | TEEE
NR—MEeEREIEIIFEL TN | R ER R SR T R R AN ILECHY.,

S AREIAR H S EFIIARSLIIAETS | Repository 214 beEE F ARSI,
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> ZREEVHSERERF
RGP
— R GAT et A W M session Y E A I — 8, HiTsession—ELICH], —HEAFHH R, B —HEAF M sessionZE 17 B S 55 AT
ZRERAT . WA Bl sessionFactory R INZEAT, BT LA ATH Msessiondh =, R ERAF I A i JEl i MlsessionFactory (1 4y LA — 3. 4%
Gl —RET A E L RAE AR A ORI (R Entity X 5.
n EHHRAF: REAERBE R TIDE WM EZAANS], TR ERNZTER . #0 %EE 7] LUS FHQueryCache,
B GAE T LVEAEXS )77 XA, keyBEONE RG], value AE M Z G524 REEMIDYIR . HEIRERKE
R E TS, hibernatei e H 3015 R & 1 247 HH XT B QueryKey

Transaction

Persistence Context | Persistence Context 'Persistence Context

(EntityManager) (EntityManager) (EntityManager)

L2 Cache
(Shared Cache)

Entity managers for a specific PersistenceUnit on a given Java Virtual Machine (JVM™)

—




=FE-EF (=)

> JPA—Z 2517 (Persistence Context) T{EHLHI , LAKJPA Entityfy4#5fEIHA
m New / Transient: #T8JEEMISEARNT &, &AH E8E
B Managed: X} %4bFPersistent Context ((FAAL L F3C) 1, #EntityManager’s £
m Detached: Xf% U4 % FPersistent ContextZ 4, 3k NApplication Domain
® Removed: SEAA G M R
*1H B JPA Context [KJEntityf1DDD Context ! F¥JEntity A% S X Hi !

Entity Lifecycle
Detached
Entity

new ()
a New/Transient
Updates PC%
¢ persist
persist() '4erge()

commit
rollback® new
v persistirollback”
Persistence Context find . .
in refresh anag
Managed (st () BN —
Entity

commitrolibackiclose merge

( Detached )

[* = Extended persistence context |

_—

Guaranteed Scope of
Object Identity

only one manage entity
in PC represents a row

ransaction commit rollback

remove

SUN TECH DAYS 2008-2009
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> Hibernate JPAFREZCEEhcache — &7~
m (1)IPAf]persistence.xmlfii &

<property name="hibernate.cache.provider_class"
value="org.hibernate.cache.SingletonEhCacheProvider" />

<property name="hibernate.cache.provider_configuration" value="/ehcache.xml" />

<property name="hibernate.cache.use_second_level_cache" value="true" />

<property name="hibernate.cache.use_query_cache" value="true" />



=E-%7=F (h)

> Hibernate JPARREZEEhcache — R EF~I
m  (2)Xfehcachei: 17 14 5. 1AL & (ehcache.xml)

<?xml version="1.0" encoding="UTF-8"?>

, Sehache> ~ A H T EcachedFE 4y
| Mg, WHafllgs

| 2 i VREIE B R 5 % A
maxElementsinMemory A7 B R SO R FI 6 5 4 Terracotta)aﬁﬁﬁj\ﬁﬁéﬁﬁo
eternal: A7 O SR T N AN, WIERIE, N 3 E R 28, X RMA TSI

timeToldleSeconds: 2% 7 Z 4 Bl A4 i 7] (8¢ B X G A5 e 3 H9 2 /i i1 2 RS (1))
timeToliveSeconds: 2% A7 H41E B A= A7 e 18] (% BT G 72 e i #H 2 i B9 A= A7 B [a])
overflowToDisk: N AEAN BB, & T )8 G A 2247

clearOnFlush: N 28 B KIS R

>

<defaultCache maxElementsinMemory="1000" eternal="false"
timeToldleSeconds="1200" timeToLiveSeconds="1200" overflowToDisk="false"
clearOnFlush="true">

</defaultCache>

<l-- BN HE AN entity Y 22 47 SRS B>

<cache name="com.payment.entity.PromotionEntity" maxElementsinMemory="100"
eternal="false"
timeToldleSeconds="1200" timeToLiveSeconds="1200" overflowToDisk="false"
clearOnFlush="true">

</cache>

</ehcache>



=E-%F (77)

> Hibernate JPARRECEEhcache &7~/
m  (3)JPARENtity IS H A= iy 22 A7 RS B AL )

import org.hibernate.annotations.Cache;
import org.hibernate.annotations.CacheConcurrencyStrategy;

@Cache(usage = CacheConcurrencyStrategy.READ_WRITE)
@Entity

@Table(name = "catagory")

public class CatagoryEntity extends BaseEntity { ... }



Event

> BEMFHIRRSER] : CommandFiEvent

> FERSFHHmELT
m Command: £33, UIPlaceOrder /PlaceOrderCmd
m Event: ¥ zh7, tnorderPlaced / OrderPlacedEvent



Service

> Service[BB=H
m AHAR S EE
VLR AR 55815

* Synchronous HTTP & asynchronous AMQP *Asynchronous is preferred
*JSON is fashionable but

* Formats: JSON, XML, Protocol Buffers, Thrift, ... binary format is more efficient

e Even via the database

= -J\""-

-

- h "_’- N A.’-

T




Module ( —)

> ERRESCPRE S P AVARSY

i )avail 5 SCIH AL (Package) Row

RPN P 2 [R]AS F0 VA AEAH B ARORS: -

— B R 1 Al 55 (Service) AN Fu VF BV ) 3 — /MR fifi (Repository), EXATTZ [ 4
IR I R 25 4 1 EAT VT i)

a ;2 src/mainfjava
» fH@rg.sculptor.dddsample.cargd®accessimpl
> 3 org.sculptor. sample.cargo.domain

- 3 org.sculptor.dddsample.cargo.repositoryimpl

3 org.sculptor.dddsample.cargo.serviceimpl

- fH<arg.sculptor.dddsample.carfi®r.repositoryimpl

3 org.sculptor.dddsample.carrier.serviceimpl

- f3<Grg.sculptor.dddsample.commap

2} org.sculptor.dddsample.location.domain

- fH<@rg.sculptor.dddsample.locaticiexception
3 org.sculptor.dddsample.location.repositoryimpl

f} org.sculptor.dddsample.location.serviceimpl

%@culptor.dddsample.ro@.domain

> 4 org.sculptor.dddsample.routing.repositoryimpl

3 org.sculptor.dddsample.routing.serviceimpl



Module ( Z)

> BEHIIRIRN - (Re SRR

-

Separation of Concerns
Low coupling ‘ x High Cohesion

B

* Change A impacts all » Change A only impacts
modules = costly other module if api change
* Change B requires split ¢ Change B limited to
of module = costly module

Encapsulate Source of Change



Module ( =)

> <45 : DDD without modularity

Domain Driven Design
Without modularity

Option

Model

e

Contact

Address

\

AN/T;;

BusinessPartner

|

Vehicle

Make

VWarranty

transports

consumer K jpex

Transport

1o

| ocation




Module ([ )

> EHYLEERESchemaigitEsk
m B B SR AN OV S U (B ER)
m AN VR A S

.
transport
TRANSPORTED_ITEM_ ID FROM tCONSUMER_ID
/ djdfjfdkjdic221 454 | BE1234567 |
foreign key
NO foreign key
LOCATION_IDI ADDRESS
454 |Sunstreet 23
\.
vehicle business partner
UuibD MAKE‘ MODEL OWNER_ID 1= VAT_NUMBER ‘ NAME
djdfjfdkjdk221 Ford @ C-Max BEI234567 | BE1234567 Company A

UFAL:
® BIHLA] LIMSTIT RS B R — WA
® £ NARGH, AFFELAT LKA FAE /808 B SR



Module ( &)

> EBIANREEFMTESL

A. Search encapsulated in a separate module leveraging
the functionality of other domain modules

search- — domaina
[: module [
SearchAP| ' =
I:\‘( S—
: domaing
Repository . :
B. Search is using a separate query model
* requires specific iImplementation for every searcl 8
* complexity increases with num L—' of madules
@ * Inablility to leverage power of the datastore
= search-

module
Jpdate
SearchAP L3 l PI]Y
2 \. / ventProvider
|

omamA

domams




Module ( 7%)

> f{EFElasticSearchSCIEIELLEIGME :

package be.vabfs.search.api;

search public interface SearchIndexService {

% void update(Object entityToUpdate);

SearchindexService vold delete(Object entityToRemove);

void populate();

void clear();

domaing
}
@PrePersist E .
@PostUpdate :
i : search @PostRemove
updatelentity) EntityListener

N

W

1/

- T ) “'.' ll |

domaing

Bulk update search index




izt (—)

> IR AR A /M= ER

User Stories
Behaviour Driven
Development .
Unit &

Component

\Y| OC l\ S

Implemented

Behaviour

Deplo



Alist (=)
- WAMBHSIENTE

Application
Levels

Ul / Presentation / ... {1 Code Meets
ustomer’s Expectations

Controls / Services / ... < BDD

Testing Type Expectations

Code Meets
Programmer’s

Unit Expectations
Classes / Models / ... <:|
Testing



4 —
it (=)
> {7 KENFH A& (Behavior Driven Development) : BDD = TDD + DDD
m JAIKBN T & (TDD), & Mg BRI &K 7%, ZRER S AN Thae RS fiewms
MARARHD, 285 R g S0 i i Dhae g, @ RS BN R itAT . X
B9 5 10 vl AN i = ARAS,  Ff il & #E . (Ref: (Test-Driven Development
By Example) , Kent Beck)

= 1T99XENIT K (BDD): BDDHE &I 5 A 2 AH S¢S B3 18 B X T A B AT 9 TS
FEINIR . Bl H B ATE aﬁ%'ﬂlﬁz}?/\—Iw&E‘J{)”Jﬁﬁﬁ1§UTF%T{D'JLJE@EKJJ?FE73/£ 17
NEREN I RN GALE VRS U8 48— B35 5 W BREE 5 R A TR AR i H 1, 8
1P A A LAIEHE 70 5 rh AR AT SRR ML AHE. L

m TDDAHIBDD#fS /2 Test-First Development, #Bfif Bl H a4l T H . BDDAZXITDDHI &,
ERFE RN DR A5, BB “BhE” Bk, oo Do

$854&

C N/ N 053

Fxperimentaﬂgn e COilaboratuon urne a Falling Write a Falling Make o '3
Iterative design’ ‘Business focus Tpts b nce Unit Test tn:.:n -

f
L) 1 /
TDD Automahon BDD \ / Stories Behaviour J
Test- ﬂfSI Refactor LI
y P"L"( — Exorcis Tations



izt (Y )

TR A - FBEBIREIR T

Given Fred has bought a microwave
And the microwave cost £100
When we refund the microwave

Given a context
When an event happens
Then an outcome should occur

An example of how
the system might
behave from a user

Then Fred should be refunded £100.
perspectlve

.5

Sto ry

Story Template
As a [User/Role]
| want [Behaviour]
so that [l receive benefit]




it (7))

> B PSR T AR ARIZ R

N o or W N e

For each scenario describing a feature

Run the scenario — it fails (go red)

Define the first step — go red

Write down the application code getting the step to pass — go green
Refactor the code and repeat steps 4 & 5 for each step until 6

The scenario passes — go green

Refactor the application code

Sto Pending Stubbed Real Acceptance
0y Scenario Scenario Behaviour Test

* MRS T A BB AT N IRB) T R AEME R e — 200, BIFES S AUhY
FIE AR, ANE AT IR WA AT B SE IR A5 BebIL e B R
FOCHRTT MERRED ERRE ONBEER/.O KI5, Rz BIm K,
AZHAD,




izt (73)

> BaittliiERTRE
m HITINAMESE: Junit (http://junit.org/)

m AT NIKBIIAHEZE . Jbehave (Ref: http://jbehave.org/ )

®  MockHEZE: EasyMock(http://www.easymock.org/ ). JMockit(http://imockit.github.io/ )&%

m NFEEEE: HSQLDB(http://hsgldb.org/ )



http://junit.org/
http://jbehave.org/
http://www.easymock.org/
http://jmockit.github.io/
http://hsqldb.org/

=| [P

SR IX B 15 T TR

£ SEEES

e SR IX A BT B A G B
e SO ) BTG R SR
+ CQRSZEMA

& AR Y OX ) %




(EFRBICRUDRA L

&FRICRUD 7 ERYA)RR

>

s IRl — SR RS AR AT Bl PR i G T BE AR, RZHUGOLT, HingwiB i il g R R A B (HR AR
KB REFH L, ALFRASRATET RN, EEMRERIZ R FEANFE, B2 7R EE AR R
SRS B

A8 [A) — S o0 GO0t 6] — B8 EAT B S AR IO I, W] RE2B B BHE SE S IGO0, S F S BB IR R, E S N I,
LN BEEUCECE A IR 75 ZA BT 15 R VIE R . XS R HEARIEM B RSN, JF e KRG BRI K S A
AR

[F0 0, B35 80 PRk AT 28 AR R & A I U7 8] B 16 00 B AT RE s vE REANm RV, I BT Re < AR PR RE L

T [R]— SR RESAE T BHRAE P R, BT A T2 e FIALRR 0 8 B AR 15 U A R

XHEEAREZERN AR, RAPRREHEL, WA, E2WE5T, HuFE—ROBESWEERNE S LR SR
BEA—FE, TERTE RGN A I 75 28 R A I ) o R 7 VR FRAT 148 FH 30 o 508 e i AT 32 5 A 1

Validation

Business logic

Updates
Data | Data

access - store
Queries




CQRSi&sr (—)

> CQRSHCreg YoundfECQRS, Task Based Uls, Event Sourcing agh! iIXENXE+iEH.

"CQRSAZERIIBZRIRFZRE— N NRIFD K TRNNSR  XMoBEEET S

AT QIERITEIIIX—RURER" .

= CQRSAH FH 43 25 (14 UK 08 A W) B/ (Queeries) FIEUE S T /E (Commands) 43 35, X tH 20k
A6 TE A RSB I R rp e A O R RN — R o XS AN S B R R T T

m EHIRELTICUD, MEEALEER, MEERIRIZE R T LURIF PR S M) 58 A — R, AT DAA—#E,
MEE 3 BRI SR AT RS A A . 7E40R B 1A B0t v DURR A5 25 10 (R LA T 0 Fe
TEMV 2538 %8 b, AT DURRAE % R 2 22 bR 4 HH A T3] R D

Validation

Queries

Commands (generate
DTOs)
Domain logic —
Write data Read data
Data persistence store store



CQRSiEsr (=)

>  MEERRILASCEIA ReportingDatabase , IRIEEIARINIS K , MEEFHEN—LENERIEL
B —RYEAIREFRFE, [FFReportingDatabasefd—LAft B E o LUFEEIREE
ENEEREM

ReportingDatabase) £ f4 M1 2 2351 08 F I A W1E SR IEAT ¥t

ReportingDatabase (4 R 1l & 2> 2 IERAL, 176 — LU Rk D L Z K JoinF A Bl iRAE, 15 h

WA =R, — S E 8 R T AR EdE /5 2, fEReportingDatabase A LLAS A7 fi# -

A L% ReportingDatabase LAY DLAL, 1M1 AS FH 25 el 38 # /R 2 is

XJReportingDatabase 2 4f & 125 ) AN 2> 45 AR 200l PR i RARAT IR 70

AJ DUER S AN ] 1 25 1) 15 3K 42 57 AN [F] [ ReportingDatabase fi

T
\_‘“_—_,,_,./
8

T
\_‘“_—_,,_,./

 $ E

Operational
Database

\\_*—‘—_—__’/

Reporting
Database



CQRSZE44
> CQRSZEEtITEE :

Command
Handlers

Command Services

ouplish Events store
‘-{\A

Sends -

Events
Client —

Queries

)
Event Handlers
[ ) l

Read store
Query Results Query Handlers




HHIR

> EH{4R(Event Sourcing):

Aggregates track theirown Domain Events
and derive state from them

Order
OrderDate
Amount

Customer
addProduct()
removeProduct()

OrderLine
Productld
UnitPrice
NoOfUnits
calculateAmount()

ship()

onProductAdded(..)
onProductRemoved(..)
onOrderClosed(..)
onOrderShipped(..)

October October
6 ) 6

October

n

October

October

October
7



FHIFEEIMCQRS(—)

» FULL CQRS with Event Sourcing:

Our single
Commands — Change data source of truth
Ul Commands Events
24

Queries — Ask for data

Events

Query Data  Build

sQL DB Document DB Graph DB



FHHFREIMCQRS (D)

> FULL CQRS with Event Sourcing{{CHBXF&7a~451l:

CustomerCommandHandler (

Repository<Customer> customerRepository;

CustomerCommandHandler (Repository<Customer> customerRepository)

this.customerRepository = customerRepository;

@CommandHandler
handle (UnsignCustomer cmd) {
Customer customer = repository.load(cmd.getCustomerId()):;

customer.unsign () ;

Customer {

unsign () {
if | ) A
apply (new ()

@EventHandler
handle ( event) {
= false;




CQRSHARA (—)

Online Ordering System

Unit Price
Promotional Price

Web Shop

(Composite Ul) coordinates the
sales process?

SKU AA SKU
Name QOH
Location Code

@

Pricing

-

L

nventory



CQRSERTHI (=)

> NFHINEEY & :

Online Ordering System




CQRSIRI A=

> D LA, AILARSEARERERD

> BlSs ERas SAEIRERR D BEEBIRERFHIMERE. Y BEMEZE

5. FEERSNEXFEEER]

SREAIREN | 48505 LLHBICRUDI

N, WEEEEERPIFE—AHITHE , S E—H HIREAER.
> BRI, BB R R AP T N EIRIESE T EFRIVIRESEML,
> BILAMEIEIKEN (Data-Driven) 2E2{FEIKEN(Task-Driven) LA S 43K T/

(Event-Driven),




CQRSHIMNAin=

>

S S BIERERE M FEEEBRISHAEE NS TR FRIEHR, CQRSESBHNTLIHEIEENX
AREBISEARFITTE , NI LR D B B R 3SR — 75 ERY BB UG AR
WT—EETESHRPRERS  BEXXARRS ISHAFEEI—RYIERITERINEE  BESE
—LSIRAITUEHREY , HEE B\ ELAE MR, BEEGREMNSEEBERAIGRSE
YERYE , WNIGIE , W SSBIEIESRIRIEEURN—EUYE, EMRERBWSBELIRIGIEE |, (YUXERME]
DTOMSRAMEREIRMEUE. R RZMNSEEE—.
ERT—EFENEIHENS NS FFHTRUNERES , THRIY/SHAFESARAS , Ha B:
WY, EAN , ERERFT IR ERBEKRINIEATSRE. AENXMER | AL REEEREHE N
REIRY R |, MIEBREEITE— T EE PRI L. DERNSERESLAIBES D GH PSR ERIIE
i
ERT LG , —EERNANFAEUILKESRITERD | XEAZISEE  me—Laiaik)
R AE RILAK R P R E _ EANSEREL,
MNTRFEREMEENERREN , USSR ERAIEER |, 5B SANEERUNERS
TEEMRFARES | IR ZEEMNSEMEREvent Sourcingi#fTBENERS , XHEFRFNIGINSE
“SFEBNRGRIEMER D



CQRSAERHMIA=

> EREL R A SSZELV AR | IXMER MERCQRSSIERFRES,

> XTESRY , CRUDERINAIAF REIUN S ZHEAINEIERIEHERFEL 2
TEHYA | IREFEACQRS | XEERE—NMERITHIRHITIERINE.,

> FEGEBNRETEERAZEN. EENSEEEDSTIEERR
FCQRSHIRELVIRE . (BRERLM S ERACQRSSIEMAFAVER

BRI,




CQRSEXZIERA

Spark

=

ive input
data stream

— e

G=

batches of
results

Spark Streaming

divide data
stream into
batches

I:] batches

of input

: data as

[—“l RDDs
>

Spark
[ Task Scheduler ]

<

l Memory Manager]

streaming
computations
expressed using
DStreams

— ( Spark batch jobs

generate
RDD

transfor-

mations

7

to execute RDD
transformations |

Storm

Spout

Application

Gather
Data

Get Users'

Spout

/\ O\

Query

Search
Index

Bolt

Bolt

Bolt

Present
Search
Results

©
/

©
\

Bolt

©
|

Bolt

Lucene / ElasticSearch



CQRS
o NP PR .NETAE ZE 0 -3 I CQRS SR

ubscnbo’%ﬂw
Command Command Handlers

Command Bus N\
G R..,o.mfywwmi@

Subs®® Event Bus Write Database

Query Database

Microsoft Dynamics AX
Users hiip://idaxnet cnblogs.con



Bt : CQS

> Betrand Meyer(EiffehlE5 232 , F-HAENIOCPIEHE)EObject
Oriented Software Construction—%‘EPT%EU—%EF?E@E@%%
(Command Query Separation, CQS)HIHES:,

Separation of
functions that write

&
functions that read

Functions that are called methods
and must
Functions that are called methods and

must have



CQS

Commands — Change data

Application | i Domain

Queries — Ask for data (no side effects)

Ul

Application
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DDD Implementation Cycle

Fefine the
M odel

(Mndel The Damain

Designéarchitecture

Implementatian

Agile Project

O, ACF, DDD . .
Desian Management OSGi, Spring
FPatterns D

SCRUM, XF

Development f
Hefactaring

Package Domain
Module

Unit £ Integration
Testing

Code Zontinuous
izeneration Integration
TOD,
Automated
Developer

Tests
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A model is a representation of the
domain serving a specific purpose.
There is no “perfect” model for a
given domain.

A good model is tailored on the
given purpose.

Copyright Alberto Brandolini 2008



IREIRIRIE

Model and the underlying design
must evolve in sync.

Code is the ultimate way to
express the model.

Intermediate artifacts, diagrams
and docs serve a temporary goal.

Copyright Alberto Brandolini 2008
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Interesting code

Frameworks
(Written by hand)

(Hibernate/ Schematlc code
JPA, Entity Written h" T
Framework)

Libraries (f.eks. Java/.NET)
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JavaSiidg IR 315 v B s ARAS 2B il T E.:  SculptorGenerator/|4f

.....

DSL ‘
Xtext Editor (.xtext) O s AT R S O - —
org.sculptor.dsl.ui Plugin | Code Generation
| Templates
Xtext Parser (.xtext) X o :
omg.vsculptor.dszl Plugin Plugin 'A Workflow e 0 Xtend (.xtend)
Xtend (.xtend) :
Y S - SculptorGeneratorWorkflow Java helper classes
Validation 0 ’ . i :
DSL Validation (.xtend) o § §
SculptordsiValidator ’ @ 5 9
Meta Model :
Properties
Ecore meta model P
. N y sculptormetamodel.ecore sculptor-generator.
Transformation |, / [ properties
i A EMF model common-sculptor-generator.
1 DaTransiormaton | fi-------1 |  sculplormetamodel, properties
| . ‘ genmodel
g I default-sculptor-generator.
Xtend (.xtend) 3 properties
Transformation Generated meta
model classes

http://sculptorgenerator.org
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DS L@*ﬁﬂ_{‘ffﬁu . Application Universe {

basePackage=org.sculptor.example.helloworld
Module milkyway {

Service PlanetService {
String sayHello(String planetName) throws PlanetNotFoundException;
protected findByKey => PlanetRepository.findByKey;
@Planet getPlanet(String planetName) throws PlanetNotFoundException;
}

Entity Planet {
gap
scaffold
String name key;
String message;
Integer diameter nullable min="1";
Integer population nullable min="0";
- Set<@Moon> moons opposite planet;

Repository PlanetRepository {
findByKeys;
findByKey;
save;
findAll(PagingParameter pagingParameter);
findAll;

}

}

Entity Moon {
not aggregateRoot // belongs to Planet Aggregate
String name key;
Integer diameter nullable;
- @Planet planet opposite moons;
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Java Files

v ,_{“ src/generated/java
¥ I3 org.helloworld.milkyway
¥ H accessimpl
> 1] PlanetAccessFactoryl
¥ [ domain
» 15} Planetjava
> |J] PlanetNames java
b |J]| PlanetRepository.java
¥ [# repositoryimpl
b ]| PlanetAccessFactory java
» [J] PlanetRepositorylmphy
¥ 3 serviceapi
> |J] PlanetService. java
¥ [ serviceimpl
P | I| PlanetServicelmpiBase java
¥ (8 src/main/java
¥ 3 org.helloworld milkyway.serviceimpl
» )| PlanetServicelmpl java
¥ | ¥ src/test/generated/java
¥ [# org.helloworid milkyway.serviceapi
» | J| PlanetServiceTestBase java
¥ (8 src/test/java
¥ |8 org.helloworld. milkyway serviceapi
» _.J| PlanetServiceTestjava -

Domain objects ]

Regosnog & Data access

JPA annotations ]

[ JPA configuration

[ Spring configuration

JUnit tests

> = src

Resource Files

i Package Explorer £I .

v = helloworld
¥ (B src/generated/resources
¥ (& META-INF

—» « persistence.xml
¥ applicationContext.xml
X! beanRefContext.xml
S X| EntityManagerFactory.xml

~| generated-spring.properties
hibernate.cfg.xml
X Interceptor.xml
[} umigraph.dot
¥ 58 src/main/resources
» 5 hibernate
» S templates
X ehcache xml!
{5 model.btdesign
X morexml

|\=| sculptor-generator.properties
|5] spring.properties
| ] workflow.oaw

\ v ‘:P src/test/generntec/resources
¥ (= META-INF

X persistence-test.xml
X applicationContext-test.xml
X EntityManagerfactory-test.xml
X Intercepror-test.xml
1| placeholder txt
¥ F osrc/test/resources
¥ [ dbunit

A X! PlanetServiceTest.xml
X ehcache.xm!
=] log4j-test.properties
K more-test.xml
1] placeholder.txt
» 4= src

{ antbulld-war xmi
K| pom.xxmi
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