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Chapter 1. Mod4j Principles and
Patterns

1.1. Principles

1.1.1.

1.1.2.

It is important to understand the principles behind the mod4j project. These principles have guided
how the DSL's are designed and how they should be used.

Code Generation Principles

Code generation has been around for a long time. Mod4j takes in account many of the lessons
learned. The following principles are guiding the Mod4j development.

» Generated code must be clear and readable. Using Mod4j should not be a lifetime commit-

ment. Therefore the source code must be at least as good as handwritten code. This alows
projects to continue development with the generated code instead of the DSL models. Note that
this surely isn't the recommended way, but we like the freedom this gives.

Another reason for generating clear and readable code is that we do not have debuggers at the
model level. Thiswould be great, but the tools to develop model-level debuggers are not available
(vet, we hope). Therefore code needs to be debugged at the source code level and having readable
generated code really helps.

The third reason for generating clear code is that we do not generate everything. We support a
mixed-mode development where devel opers write both models and code to extend the generated
code. It is easier to extend generated cod when thisis readable.

» Generated codeisnever overwritten, in other words the model is always leading.

To ensure that generated code never needs to be overwritten the generated code is designed and
generated with specific extension points. These extension points are the only places where hand-
written code may be placed. In most cases an extension point is in a separate file than the gener-
ates code. To help the developer a first empty extension point file is usually created , but only
when the extension point file does not exist.

» Within Eclipse Mod4j support incremental code generation. This means that code is gener-

ated on a per model file basis. Effectively whenever a model file is saved the code for this model
file is generated automatically in the background. There is no need for a separate code generation
step. This code generation step uses the standard Eclipse build structure. If the n 'build automatic-
aly' is set this will happen. If a full build is requested all code will be regenerated. This alows
Eclipse users to work with modelsin the same way as with source code (i.e. Java class files).

» Code generation through Maven. Mod4j includes a Maven plugin that support the code genera-

tion process in batch mode. Thisis used to run automatics builds based on the models. Thereisno
need to checkin generated source code, just as there is no need to checkin compiled Java classes.
We support two ways of generating code.

Modeling Principles

Modeling in Mod4j is:

» The goal of a modé is to generate code. Thus, everything in a model is used in some way to

generate code. We don't do modeling for the sake of modeling.

* Model and code live side by side. That is, we do not focus on 100 percent code generation. In-
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stead we focus on modeling aspects from which as much code as possible can be generated. At
the same time we keep using code for aspects that are as much work in code as they are in a mod-
. Given the time constraints that we all have, we start with the modeling concepts that give the
best ratio of model-to-code.

e DSL"sand DSL models areindependent of each other. They may reference through soft refer-
ences, but are never hard-linked to each other. This allows both DSL models and DSLs to be de-
veloped separately. It also alows version and multi-user management by common tools as CVS
or subversion.

* DSL Models are and remain small. We do not need to handle huge models because models are
aways divided into small, independent parts which we call DSL models. The relationship
between those DSL models is done by symbolic integration of the models. See the section on
Crossx.

1.2. Code Generation Patterns

1.2.1.
tern

The code generated by mod4j is designed to be extensible by handwritten code,. This alows the de-
veloper maximum flexibility. These so-called extension points are designed in such a way that a de-
veloper never needs to overwrite generated code, he always extends it. This ensures that code can al-
ways be regenerated keeping the model as the source for development during the lifetime of an ap-
plication.

This section describes a number of code generation patterns that are used in the various code gener-
ators. These patters are applied in the code generators of the various DSLs.

Generation Gap Pattern or Empty Subclass Pat-

The problem is twofold:

* handwritten code may get lost when re-generating code from a model

 generated code may sometimes not do exactly what is needed

Solution:

Separate the handwritten and generated code in separate classes / files. Generate an abstract base
class that contains al code that is generated. Generate an empty subclass in a separate file. In this
way the generator may always regenerate the base class with al generated code, while it will never
regenerate the subclass file with handwritten code.

The handwritten subclassfile is used for two purposes:

 Extend the generated code in the base class with things that cannot be generated from the model.
In this case the base class usualy defines something like an abstract method such that this must
be defined in the handwritten file

» Overwrite amethod in the generated base class. This allows a devel oper to overrule the generated
code. The system depends to a great extent on assumptions about the generated code. Therefore
the developer should be intimately aware of the consequences and only use this in exceptional
Cases.

The empty-subclass pattern is used at several places within Mod4j. It isawell known pattern in Java
code generation and alows a clear separation of generated and handwritten code. Code generated
for aJavaclass or java interface is done in two parts. An abstract base class is generated which con-
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tains all the generated code. An empty concrete subclass is generated. handwritten code should be
put into this subclass.

The generator will always regenerate the abstract base class. The generator will only generate the
empty subclass once, if it is not there. In this way handwritten code is never overwritten by the code
generator.

The solution is shown in Figure 1.1, “Empty subclass pattern”.

Figure 1.1. Empty subclass pattern

Contains all
generated code

Empty class in which all ‘

z=ghstract==
BaseClass

handwritten code is added,
acts as extension point

<<extension point==
EmptySubClass _|

Only generated if itis
not there vet

There are afew properties of this solution that we need to be aware of:

1. The empty subclass isn't completely empty. It needs to include the public constructors from the
base class with a calls to super(). This means that whenever the generated constructors change,
the constructorsin the subclass will be outdated.

2. When the abstract base class is not generated anymore, the empty subclass will become superflu-
ous. It refers to a non-existing base class. The java compiler will flag this as an error, and the de-
veloper needs to remove the subclass by hand.




Chapter 2. Business Domain DSL
Reference

This chapter provides a description of all the concepts in the Business Domain DSL. each concept is
described by a definition which explains the business meaning of the concept, and a description of
the code generated for the concept.

The Business Domain DSL is intended to be use for modeling the domain model of an application.
De Business Domain model consists of all domain classes, as understood by the business expert.
Technical aspects do not belong in Business Domain models.

From a business domain model code is generated, conforming to the reference architecture as de-
scribe in REF. As a consegquence, the code will always conform perfectly to the architecture, ensur-
ing a high quality application.

Figure2.1. Business Domain DSL generation for each Business Class

BusinessClass Person[ ... ]

Domain | Data |

Geherated Ze herated
1

Pers onD aoB ase.javasj
PersonlmplIB as e.java‘J

PersonDaolmplB as e.java

Person.hbm.xml

extands

PersonDaojava I ‘

Pers onDaclmpljava J

—

Extension Paints Extension Paints

Person.java ‘

As you can see in the figure, seven files are generated for each business class. At the domain level
the generation gap pattern is used to generate two files. At the data layer a Dao class always has a
separate interface. YTo alow manual additions, a double generation gap pattern is used where both
the interface and the class can be extended. Next to the Java files a Hibernatre mapping file is gener-
ated containg the mapping for the specified class.

For a business rule two files, foOllowing the generation gap pattern are genberated. Thisis shown in
figure.

Figure 2.2. Business Domain DSL generation for a Business Domain model.
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Rules [ RuleName; ]

Domain |
Generated

RuleMamelmpIB as e.jau:lj

RuleName.java ‘

Extension Points

For the model as a whole, severa files are generated as well, independent of the number of buysi-
nessclasses in the model. Thisis shown in the following figure.

Figure 2.3. Business Domain DSL generation for a Business Domain model.

DomainModel Customers

Domain | Data |
Generated J IGenerated

pom.xml J poem.xml

GenericEnumUserTyp e.java ‘

CustomersD atalL ayerC ontext.xml

heanRefContext.xml ‘

Extenson Points Extension Points

The remainder of this document describes the concepts as they are defined in the language and how
they can be used to specify a business domain model.

2.1. Business Class
2.1.1. Definition

cl ass Person |
/1 properties go here ...
/1 rules go here ...
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A Business Class describes something that has a specific meaning in the business domain being
modeled. In the system being modeled instances of business classes will be created.

A business class has properties (also called attributesin e.g. UML) of different types.

A business class also contains business rules, that specify the conditions that an instance of the class
needs to conform to.

2.1.2. Generated code

For a business class code is generated for both the domain and the data layer of the architecture.

2.1.2.1. Domain Layer

In the domain code is generated according to the empty base class pattern (Section 1.2.1,
“Generation Gap Pattern or Empty Subclass Pattern”). For each business class two Java classes are
generated. The first Java classis an abstract base class containing all generated code for the business
class. All code generated for properties, associations and validation of attribute aconstraints and
businessrulesis placed inside this class.

The second class generated is an empty (except for constructors calling super () ) class which sub-
classes the first class. This empty class is what we call an extension point file, where manual code
may be added. This extension class is generated once and not overwritten, which ensures that all
handwritten code is maintained at all times.

Figure 2.4. Empty subclass pattern applied to the Domain L ayer

Contains all j
enerated code
<=zgbstract== J

PersonimplBase

Empty class in which all J

handwritten code is added

Person

Onlky generated if it is
not there yet

2.1.2.2. Data Layer
In the data layer a number of filesis generated.
A hibernate mapping file is generated for each business class.

One Hibernate configuration file (how do you call this DatalaagContext.xml fil€) file is generated
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for the application as awhole.

A Dao (Data Access layer) is generated. The dao normally consists of one interface and an imple-
menting class. To get a clean separation of generated and handwritten code both of these use the
empty subclass pattern. The result for a class called Person is shown in figure Figure 2.5, “Empty
subclass pattern applied to the Data Layer”. Note that this is another instance of the empty subclass
pattern as described in Section 1.2.1, “Generation Gap Pattern or Empty Subclass Pattern”.

Figure 2.5. Empty subclass pattern applied to the Data L ayer

Empty interface inwhich aditional
method can be added by hand

Contains all generated
interface methods

<<=interface== <=interface==
PersonDaocBase <J PersonDao

==gbstract=> {l— PersonDaolmpl
PersonDaolmplBase b

Empty class inwhich
handwritten code i added

Zontains all
generated code

2.2. Inheritance

cl ass Customer inherits Person |
/1 additional properties go here ...
/1 additional rules go here ...

A Business Class may inherit from another business class. All properties, associations and rules
defined for the class from which it inherits are applicable to the subclass as well.

A business class may inherit from one class at most, multiple inheritance is not supported.

2.2.1. Generated code

For inheritance business class code is generated for both the domain and the data layer of the archi-
tecture.

2.2.1.1. Domain Layer

In the domain code is generated to ensure that inheritance is part of the Java class structure as well.
That is, inheritance is mapped onto the Java extends .

2.2.1.2. Data Layer

In the data layer code is generated in the hibernate mapping files using the hibernate support for in-
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heritance.

In the Dao package, a regular Dao Java file is generated. There is no inheritance relationship
between the class and its superclass in the Dao code.

2.3. Attributes
2.3.1. Definition

Attributes are part of a business class and defined within the scope of their class. The example class
person looks as follows.

cl ass Person |
string nane; default "the default nane"
m nlength 3 maxlength 10
regexp "~ A-Za-z0-9. %-]+@A-Za-z0-9.-]1+\\.[A-Za-z]{2, 4} %"

nul | abl e ;
i nteger nunber O Ears; /1 optional constraints
dateti me birthdate; /1 optional constraints
deci mal | engt h; /1 optional constraints
"Description of the isMvale attribute"
bool ean isMal e; /1 optional constraints

/1 rules go here ...

A property describes a characteristic of a business class. Properties always have a defined type. A
property can have a predefined type, which can be integer, string, decimal, boolean or datetime.

Each attribute can have a description, which is placed directly before the attribute definition within
double quotes. In the example only isMale has a description.

For each attribute additional constraints can be specified. In th above example minlength, maxlength
and regexp are such constraints. These constraints must always be true for the property.

Each instance of a business class has its own values for each property. These values aways need to
conform to al the rules specified for the business class.

2.3.2. Generated code

For a property code is generated for both the domain and the data layer of the architecture.

As described before (REF) code is generated in the domain layer according to the Empty base class
pattern. For each business class an abstract base class is generated. This abstract bases class contains
afield for each property and getter and setter methods to access the property.

The description of an attribute is used to generate Javadoc comments in the code for the attribute.

If the there are constraints specified for the property in the model, validators for the property are
also generated. Code is also generated to automatically call these validators whenever the value of
the property has changed, e.g. when calling the setter method. Whenever an attempts is made to
change the value of a property that will break a constraint, a BusinessRulevalidation exception is
thrown and the value of the attribute is not changed.

If an attribute is not nullable and has no default value (see next sections for an explanation of nul-

lable and default value), the attribute is added as a parameter to the constructor of the class. This en-
sures that an object of this class will always be correct.

2.3.2.1. String Attribute

A string attribute is completely denoted as shown below. Note that all constraints (after st ri ng
nane) are optional.
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"A readabl e description of this attribute
string nane
default "the default nane"
mnlength 3
max| ength 10
regexp "~[ A Za-z0-9. %-]1+@A-Za-z0-9.-]1H\\.[A-Za-z]{2, 4} %"
nul | abl e ;

Each string attribute has a number of optional properties,. The order of the properties is fixed as
shown above. These properties act as constraints on the value of the attribute and are explained be-

low..

default Defines the default value of this attribute. This value is assigned
when the object is being created. The value may be changed
later on in the objects lifetime.

minlength Defines the minimal number of characters of this attributes
value.

maxlenght Defined the maximum number of characters of this attributes
value. The value of maxlength must always be higher or equal to
value of minlength..

regexp Defines the format of the attributes value through a regular ex-
pression. The syntax of the regular expression is defined by
REF.

nullable The nullable property specifies that this attribute does not have

to have avalue. If nullable is not specified, the attribute must al-
ways have a defined value..

2.3.2.1.1. Generated code

Apart from the generic code generated for each property no additional code is generated for a string
property.

2.3.2.2. Boolean Attribute

A boolean attribute is completely denoted as shown below

"A readabl e description of this attribute"
bool ean fi xed

default "true"

nul | abl e ;

Each attribute can have a description, which is places directly before the attribute definition. Each
boolean attribute has a number of optional properties, as shown above. The order of the propertiesis
fixed. These properties act as constraints on the value of the attribute and are explained below..

default Defines the default value of this attribute. This value is assigned
when the object is being created. The value may change later on
in the Objects lifetime.

nullable The nullable property specifies that this attribute does not have

to have avalue. If nullable is no specified, the attribute must al-
ways have a defined value.

2.3.2.2.1. Generated code
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A boolean attribute that is not nullable isimplemented ny a Java boolean field, if the attributeis nul-
lable thisis done by a Boolean object field.

2.3.2.3. Integer Attribute

An integer attribute is completely defined as shown below

"A readabl e description of this attribute"
i nteger nunber O St eps

default 12

mn 4

max 32

nul | abl e ;

A integer attribute has a number of optional properties, as shown above. The order of the properties
isfixed. These properties act as constraints on the value of the attribute and are explained below..

default Defines the default value of this attribute. This value is assigned
when the object is being created. The value may change later on
in the Objects lifetime. If the min and/or max properties are spe-
cified the default value must conform to these properties.

min Defines the minimal value of this attribute.

max Defines the maximum value of this attribute. The value of max
must always be greater or equal to the value of min.

nullable The nullable property specifies that this attribute does not have
to have avalue. If nullable is no specified, the attribute must al-
ways have adefined value.

2.3.2.4. Decimal Attribute

An decimal attribute is completely defined as shown below

"A readabl e description of this attribute"
deci mal percent age

default 12

mn 4

max 32

nul | abl e ;

A decimal attribute has a number of optional properties, as shown above. The order of the properties
isfixed. These properties act as constraints on the value of the attribute and are explained below..

default Defines the default value of this attribute. This value is assigned
when the object is being created. The value may change later on
during the objects lifetime.

min Defines the minimal value of this attribute.

max Defines the maximum value of this attribute. The value of max
must always be greater or equal to the value of min.

nullable The nullable property specifies that this attribute does not have
to have avalue. If nullable is no specified, the attribute must al-
ways have a defined value.
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2.3.2.5. Datetime Attribute

A datetime attribute is completely defined as shown below

"The day on which it all started"
datetime day started

default 4

accuracy day

nul | abl e ;

A datetime attribute has a number of optional properties, as shown above. The order of the proper-
ties is fixed. These properties act as constraints on the value of the attribute and are explained be-
low..

accuracy Defines the accuracy of the datetime attribute. The possible val-
ues are year, month, day, hour, minute, second, millisecond. In
the above example the accuracy is defined as day.

default Defines the default value of this attribute.
nullable The nullable property specifies that this attribute does not have

to have avalue. If nullable is no specified, the attribute must al-
ways have adefined value.

2.4. Enumerations

2.4.1.

An enumeration defines a data type which can be used as the type of an attribute of a business class.
The enumeration definition includes a list of all enumeration values. The example below shown an
enumeration definition.

"The severity level of a custoner problent
enuneration SeveritylLevel [

Low = 1;
Mddle = 2;
Hi gh = 3;

The"= 1" defines the numeric value that is used for the enumeration literal in the code and the data-
base. Thisis mandatory, because it is often neccesary to retain previous values when you need to ad-
dress existing encoding schemes for enumerations, or when you are adding enumeration literals dur-
ing development.

Generated code

ToBeDone

2.5. Business Rules

A business class may include business rules. Note that the concept of business rule here is limited.
In this context a business rule is a rule that should be true at al times for every object of the given
business class.

Other rules, for example one that trigger something when a certain condition is met, are not covered.

cl ass Sanpl e ass |
/1 properties go here ...
/1 rules go here ...
rules |

11
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"Afirst rule"

nmust BeVal i d;

"A second rule"

i sOriginal;

"a uni que rule"

uni que namesUni que [ firstnane, |astnane ]

There are two types of business rules that can be modeled.

The first type of business rule has a name only in the model. The actual implementation of the rule
must be written in Java as an extension to the generated code. This type business rules are validated
in the order they were declared. So in the Sample class above, first the "mustBeValid" rule will be
validated and after that the "isOrigina” rule.

The second type of rule is a uniqueness rule, which is indicated by the unique keyword. A unique-
ness rule specifies that the combination of values of one or more attributes of the class must be
unique at all times. The names of the attributes are specified between brackets after the name of the
rule.

Generated code

For a business rule an abstract method with the name of the rule returning a boolean value is gener-
ated in the base class. This ensures that the developer must provide an implementation in the empty
subclass.

The first time the empty subclass is generated an empty method implementing the abstract method
from the base class is generated. This method returns true and contains a TODO comment to remind
the developer he needs to implement the rule.

The handling of the rulesis completely generated. This means that the rule will be called and valid-
ated whenever the object changes. If the rule is broken, a BusinessClassException is created and
thrown. Developers do not need to handle these errors themselves.

See the empty-subclass pattern on how thisis done in the code

2.6. Associations

2.6.1.

Thefinal part of adomain model defines all the relationships between the business classes.

associ ation custoner Customer one <-> nany orders Order
associ ation order O der one -> many orderlLines Orderline;
associ ation orderline OrderLine many -> one record Record ;

This example shows one bidirectional association, which uses the <-> syntax and one unidirectional
association using the -> syntax.

The qualifiers one and many denote the multiplicity of the association at the side of the object
closest toit..

TODO: ordered associations and many-to-many associations

Generated code

Associations are a powerful mechanism and require careful handling in the code. For bidirectional
associations the generated code ensures that both sides will always be updates consistently whenev-
er one of the sides is changed.

2.6.1.1. Generated Code for the Domain Layer

12
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On the domain layer the code is generated in the Java base class to store the references to objects at
the opposite side of an association. For associations with multiplicity 0 or 1 thiswill be afield of the
type at the opposite side, for associations with multiplicity greater than 1 this will be afield of type
Set<opposite type>.

Next to these fields methods are generated to change these fields. For a single valued field asimple
setter and getter is generated.

For multivalued fields adding or deleting elements from the collection should aways be done by the
object owning the collection. We cannot simply generate getter and setter methods, because changes
in the collection can be done without the object knowing it, and the object cannot guarantee consist-
ency with the opposite objects.

To resolve this problem we generate methods addTo...", 'removeFrom...' for the collection in the
owning class. For the Customer class in the above example we generate the addToOrders() and re-
movefromOrders() methods. The getter methods returns an Unmodifiable collection to guard the cli-
ent from changing the collection.

public abstract class Customnerlnpl Base {

/**

* orders: One 2 Many Bidirectional: The custoner has a nunber of orders
*/

private Set<Order> orders = new HashSet <Order>();

lz*@eturn orders (Set<Order>)

pu{JI ic Set<Order> getOrders()

| **

: | mpl enents adding single element to a collection
pu{)I ic void addToOrders(Order el enent)

/**
* I nplements renmoval of a single element fromfeature
*

* @ar am el enent
*/
public void renmoveFronrders(Order el enent)

To support the consistency of the two sides of an association we always have to update the other
side whenever something changes. We cannot simply call the other sides update methods, because
they will call their opposite side in turn and we end up in an infinite loop.

To solve this problem we use specia that are only used to update the opposite side. All the methods
are generated with 'z_internal' as prefix. These methods are public because they must be callable
from the opposite class. These methods should never be used for anything else.

public abstract class Customnerlnpl Base {

/**

* This operation should NOT be used by clients. It inplements the correct
* addition of an element in an association.

*

* @ar am el ement

*/

public void z_internal AddToorders(Order el enment) ({

/**

* This operation should NOT be used by clients. It inplenments the correct
* renpoval of an elenent in an association.

*

* @ar am el enent

*/

13
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public void z_internal RenoveFr onorders( O der el enent)

14



Chapter 3. Data Contract DSL
Reference

This chapter provides a description of all the concepts in the Data Contract DSL. Each concept is
described by a definition which explains the meaning of the concept, and a description of the code
generated for the concept.

3.1. Data Transfer Object (DTO)

The central concept in the Data Contract DSL is the Data Transfer Object, or DTO. A DTO isa
value object that carries data only. The purpose of aDTO isto be able to send data to back and forth
to and from clients.

Clients communicate with domain objects through services. The services and the service methods
are defined by using the Service DSL. The DTO objects define the in- and out parameters for the
service methods.

There are severa types of DTOs. A customDto isa DTO that may have any attributes. A Business-

ClassDto represents the data of a domain object as defined in the Business Domain DSL. A ListDto
defines a collection of other DTOs. All these variants are described in detail below.

3.2. CustomDto

custom Exanmpl eDt o |
/1 properties go here ...
]

A custom dto describes

A custom dto has properties of different types.

3.2.1. Generated code

For a custom dto

3.3. DTO Attributes
3.3.1. Definition

DTO Attributes are part of a DTO and defined within the scope of their DTO. The example custom
DTO personDto looks as follows.

custom Exanpl eDto |
string descri ption;
i nteger anount;
dateti me deliverydate;
decimal price;
"Description of the isCk attribute”
bool ean i sC;

An attribute describes afield of a data transfer object. Attributes always have a defined type, which
can be integer, string, decimal, boolean or datetime.

Each attribute may have a description, which is placed directly before the attribute definition within
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double quotes. In the example only isOk has a description.

Contrary to business classes in the Business Domain DSL, attributes of a DTO have no constraints
associated with it.

Generated code

For an attribute code is generated for both the service layer of the architecture.

For each DTO a Java class is generated. This class contains a protected field for each attribute and
getter and setter methods to access the field.

Thefields in data transfer objects are always nullable, therefore the field types in the generated code
are always real objects. This means that Integer, Float, Boolean are used as field types for the attrib-
utes of type integer, decimal and boolean.

The description of an attribute is used to generate Javadoc comments in the code for the attribute.

3.4. Business Class Dto

A BusinessClassDto isa DTO that represents the data of a business class from the Business Domain
DSL. Asaconsequence, the attributes that are allowed within a BusinessClassDTO must map 1-to-1
to attributes of the corresponding business class.

from Recor dShopDonai nMbdel i nport Customner ;

class Sinpl eCustonerDto represents Custoner |
/1 attributes go here
]

A BusinessClassDto always declares the business class that it represents as its base class. This busi-
ness class must be defined in a Business Domain model. To ensure that the business classisin scope
it must be imported first from its business domain model. Import statements are always at the top of
adata contract model.

class Sinpl eCustonerDto represents Custoner |
nane;
nunber O Ear s;
bi rt hdat e;
| engt h;
"Description of the isMale attribute"
i shval e;

Attributes of a BusinessClassDto must have the same names as attributes in the base business class.
Not every attribute has to be there, allowing a BusinessClassDto to contain a subset of attributes
from its base business class.

The type of the attributes is derived from the type of the corresponding attribute in the business class
in the business domain model. Therefore it is not specified in the data contract model.

class SinpleCustonmerDto represents Customer |
/] attributes go here

references |
orders as O der Nunber AndDat eLi st ;
]

A business class may take part is associations as defined in the business domain model. A Business-
ClassDto may represent such an association as well. There are restrictions on represented associ-
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ations. The main restriction is that only one side of an association is represented as a reference. A
Dto does not support bi-directional associations.

The references are contained in the references block. The same rule that applied to attributes also
applies to associations. Only associations that are defined in the business domain model may be
used. The name to be used is the role name of the opposite class in the association definition.

The type of areference must conform to the type defined in the association in the business domain
model. There are two possibilities.

The association has multiplicity of maximum one. In this case the type of the reference must be a
BusinessClassDto based on the BusinessClass in the association.

If the association has a multiplicity larger than one, the type must be a ListDto based on a Business-
ClassDto based on the BusinessClass in the association.

Shorthand

If you need a BusinessClassDto that represents all attributes from a BusinessClass, the following
shorthand will achieve this. It will by default add all attributes to the BusinesssClassDto.

class Full CustonerDto represents Custoner |

3.4.1. Generated code

For a BusinessClassDto several files are generated.

First of al there is a straightforward Java class representing the attributes and references defined in
the BusinessClassDto.

Secondly a Tranglator class is generated. This class contains two translator methods to translate the

BusinessClass Dto to a Domain class and vice versa. For example for the BusinessClassDto
Full CustomerDto the following two translator methods are generated.

public synchroni zed Custonmer fronDto(final Full CustonerDto source,
Customer target) throws Transl ator Exceptio

publ i c synchroni zed Full CustonmerDto toDto(final Customer source);

3.5. ListDto

Thefinal part of adomain model defines all the relationships between the business classes.

list CustonerlList base Full CustonerDto ;

This example shows the ListDto named CustomerList which contains objects of type Full Customer-
Dto.

3.5.1. Generated code

For a ListDto no specific classes are generated.

At all placeswhereaListDtoisused in any DSL model , the Java List classis used in the code.
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3.6. EnumerationDto

3.6.1.

An enumeration defines a data type which can be used as the type of an attribute of a business class.
The EnumerationDto definition includes a list of all enumeration values. As with the Business-
ClassDto, this dto is connected to an Enumeration in the business class model. The example below
shown an enumeration definition.

enuner ation SeveritylLevel Dto represents SecuritylLevel Enum |

The SecurityLevelEnum must be defined in a Business Class model and imported defines the nu-
meric value that is used for the enumeration literal in the code and the database. This is optional, but
useful when you need to address existing encoding schemes for enumerations.

Generated code

To BeDone
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This chapter provides a description of all the concepts in the Service DSL. Each concept is de-
scribed by a definition which explains the meaning of the concept, and a description of the code
generated for the concept.

The central concept in the Service DSL is the Service Method. A service method used DTOs,
defined in a Data Contract Model (see chapter on Data Contract DSL).

The

4.1. Service Method

A service method is method that is defined in the service model, but will be implemented by hand.
A method is defined by the keyword "method", followed by the name of the method. A method may
have zero or more input parameters and zero or one output parameter.

net hod addToOrders in [ OrderDto order;
Si npl eCust onrer Dt 0 cust oner
out OrderDto;

4.1.1. Generated code

For a service method code is generated for service layer in the architecture. A service method results
in the generation of a corresponding Java method.

4.2. Create, Read, Update, Delete service
methods

In a layered architecture certain types of service methods often occur in applications. Methods for
creating, reading, updating and deleting (CRUD) business objects are often needed.

For this purpose the service DSL includes special methods which are indicated by their respective
keywords.

from Recor dShopDat aContract inport SinpleCustonerDto

for SinpleCustomerDto create createCustoner

for SinpleCustomerDto read r eadCust omer ;
for SinpleCustomerDto update updat eCustoner ;
for SinpleCustonmerDto del ete del et eCust oner ;

Because the Dto is defined in a data contract model it needs to be imported first. As these methods
are used for defining CRUD functionality for business objects the DTO used must be a Business-
ClassDto.

If you need al of the CRUD methods, you can use a shortcut to specify all four methods as follows:
from Recor dShopDat aCont ract i nmport Sinpl eCustonerDto ;
for SinpleCustonerDto crud ;

In this case the names of the crud methods are derived from the name of the Dto and the business
classit represents. In the above example the names will be createCustomer, readA sSimpleCustomer-
Dto, updateCustomer, deleteCustomer. The read method has a slightly unappealing name, but that's
for a reason. If multiple CRUD's are defined with different Dto's representing the same business-
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class the name readCustomer would become ambiguous. The create, delete and uopdate methods
have the SimpleCustomerDto as one of their parameters and haveing these with different Dto's of
the same type will result in correctly working overloading. The read method pnly has the id (of type
long) as parameter and cannot be overloaded.

4.2.1. Generated code

The CRUD methods have clearly defined meaning and are connected with the business class they
work on through the buisness class dto used. This allows the code generator to generate the full im-
plementation of these methods on both the servive and the business layer.

4.2.1.1. Service Layer

Within the service calss of the service model the rcrud methods are generated with the correct para-
meters and returnm values. For the example above thiswill be

/**
* Create a new Sinpl eCustonerDto.
*
* @ar am obj ect
* The Sinpl eCustonmerDto to create.
* @eturn the SinpleCustonmerDto created, possibly nodified during creation.
*/

public Sinpl eCustonerDto createCustoner(Sinpl eCustonerDto object);

/**

* Read an existing SinpleCustonerDto.

* @ar am obj ect
* The id of the SinpleCustonerDio to read.
* @eturn

*/

public Sinpl eCustonerDto readCustoner(Long id);

/**

* Update an existing SinpleCustonerDto.

*
*  @ar am obj ect
* The Si npl eCustonerDto containing the nodifications for the corres
* @eturn the SinpleCustonerDto updated, possibly nodified during update.
*/
publ i c Sinpl eCust oner Dt o updat eCust oner ( Si nmpl eCust oner Dt o obj ect) ;

/**

* Del ete an existing SinpleCustonerDto
*

* @aramid
*

*/
public void del et eCust oner (Si npl eCust oner Dt 0o obj ect);

The id of the SinpleCustonerDto to del ete.

Additionally an implementation of the crud methods is generated. In thisimplementation the Dto
parameters is first translated into a business object, using the translator methods that have been gen-
erated by the data contract DSL. Then the service method on the business layer is called with the
business object as its argument. The result of the business layer service cal is then transformed back
into a Dto and returned.

The actual crud functionality is performed at the business layer, see next section.
4.2.1.2. Business Layer

In the business layer a mthod is generated for a crud method which impelemnts the functional;ity by
calling the appropriate method on the Dao in the data layer.
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4.3. Reference methods
4.3.1. Definition

4.3.2.

A reference method allows you to handle changing links between objects. There are two types of
reference methods. The add method allows adds an object to an association, the remove removes an
object from an association.

for SinpleCustonerDto reference orders add OrderDto ;
for SinpleCustonerDto reference orders renove OrderDto;

An.

Generated code

For areference method full code is generated to code is generated.
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