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1. Introduction
The Holon Platform Core  module represents the platform foundation, providing the definition of
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1.1. Sources and contributions
The Holon Platform Core  module source code is available from the GitHub repository
https://github.com/holon-platform/holon-core .

See the repository README file for information about:

¥ The source code structure.

¥ How to build the module artifacts from sources.

¥ Where to find the code examples.

¥ How to contribute to the module development.

2. Obtaining the artifacts
The Holon Platform uses Maven  for projects build and configuration. All the platform artifacts are
published in the Maven Central Repository , so there is no need to explicitly declare additional
repositories in your project pom file.

At the top of each section  of this documentation you will find the Maven coordinates  (group id,
artifact id and version) to obtain the artifact(s) as a dependency for your project.

A BOM (Bill Of Materials)  pom is provided to import the available dependencies for a specific
version in your projects. The Maven coordinates for the core BOM are the following:

Maven coordinates :

<groupId>com.holon-platform.core </groupId>
<artifactId> holon-bom</artifactId>
<version>5.5.0 </version>

The BOM can be imported in a Maven project in the following way:

<dependencyManagement>
Ê <dependencies>
Ê   <dependency>
Ê     <groupId>com.holon-platform.core </groupId>
Ê     <artifactId> holon-bom</artifactId>
Ê     <version>5.5.0 </version>
Ê     <strong><type>pom</type> </strong>
Ê     <strong><scope>import </scope></strong>
Ê   </dependency>
Ê </dependencies>
</dependencyManagement>

https://github.com/holon-platform/holon-core
https://maven.apache.org


2.1. Using the Platform BOM
The Holon Platform provides an overall Maven BOM (Bill of Materials)  to easily obtain all the
available platform artifacts.

See Obtain the platform artifacts  for details.

3. WhatÕs new in version 5.3.x
¥ PropertySet API : New static builderOf(PropertySet<P> propertySet)  method which can be used

to obtain a PropertySet  Builder  starting from an existing PropertySet , cloning its configuration,
identifiers and properties.

¥ PropertySet Builder API : The identifier(PT property)  method was deprecated in favour of the
new withIdentifier(PT property)  method to respect the naming conventions.

4. WhatÕs new in version 5.2.x
¥ JDK 9+ module support : Support for JDK 9+ module system using Automatic-Module-Name.

¥ AsyncDatastore : The new holon-async-datastore  artifact was introduced to provide a core
AsyncDatastore  API. The AsyncDatastore API provides asynchronous Datastore API operations,
using the standard JVN CompletionStage type to provide the operations result. See Available
Datastores  to check the specific AsyncDatastore support.

¥ AsyncRestClient : The new holon-async-http  artifact was introduced to provide a core
AsyncRestClient  API. The AsyncRestClient  API provides asynchronous REST client API
operations, using the standard JVN CompletionStage type to provide the operations result.

¥ Property model : The new CollectionProperty  interface was introduced to provide specific
Collection  type Property  values, specifically using the standard Set and List  collection types. See
Collection properties .

¥ QueryConfigurationProvider builder : A fluent builder is now available for the
QueryConfigurationProvider  API. The builder can be obtained using the builder()  static
method.

¥ Datastore Query distinct support : The new distinct()  QueryBuilder  method can be used to
obtain distinct  query projection result values. See Distinct query projection results .

¥ Datastore Query select all projection : A new SelectAllProjection  is now available to obtain all
the values af a persistent data entity instance using the Datastore  query API. See Builtin query
projections .

¥ Datastore Query locks : The new LockQuery  API is a Datastore  query extension to provide
database lock support, through the LockSupport . Currently, only the pessimistic  lock mode is
supported. For the query lock support availability, see the specific Datastore  implementations
documentation.

¥ @EnableDatastoreConfiguration annotation : The EnableDatastoreConfiguration  annotation
can be used on Spring configuration classes to enable a post processor for automatic Datastore
Spring bean types configuration. See Automatic Datastore  beans configuration using

index.html#obtain-the-platform-artifacts
../api/holon-core/com/holonplatform/async/datastore/AsyncDatastore.html
../api/holon-core/com/holonplatform/async/http/AsyncRestClient.html
../api/holon-core/com/holonplatform/core/property/CollectionProperty.html
../api/holon-core/com/holonplatform/core/query/QueryConfigurationProvider.html
../api/holon-core/com/holonplatform/core/query/QueryBuilder.html
../api/holon-core/com/holonplatform/core/query/SelectAllProjection.html
../api/holon-core/com/holonplatform/core/query/lock/LockQuery.html
../api/holon-core/com/holonplatform/core/query/lock/LockSupport.html
../api/holon-core/com/holonplatform/spring/EnableDatastoreConfiguration.html


@EnableDatastoreConfiguration .

¥ LocalizationChangeListener : The new LocalizationChangeListener  interface can be used to
listen to LocalizationContext  localization changes. See Listening to localization changes .

¥ The Holon Platform Spring  and Spring Boot  support is now targeted on the version 5.x  and
2.1.x  respectively.

4.1. Migrating from version 5.1.x

4.1.1. API changes

¥ Transaction API : The TransactionConfiguration  API was made more abstract and
implementation independent, using the TransactionOptions  interface to represent transaction
configuration options. The TransactionOptions  has to be extended by concrete implementations
to represent and provide the supported transaction configuration attributes. For this reason, the
com.holonplatform.core.datastore.transaction.TransactionIsolation  enumeration was moved to
the holon-jdbc  module.

Furthermore, the TransactionException  class hierarchy was moved from the Transaction  interface
to the new ../api/holon-
core/com/holonplatform/core/datastore/transaction/TransactionStatus.html[TransactionStatus^]
interface, which represents a base transaction definition, shared with the asynchronous Datastore
implementations.

5. WhatÕs new in version 5.1.x

5.1. Property model
¥ The Property  instance identification strategy can now be customized using specific equals and

hashCode handlers. See Property naming and identity .

¥ The PathProperty  interface now provides a set of sub types, to consistently handle property
expressions  which are type specific, for the main Java types ( String , Numbers , Temporal types
and Boolean ). See PathProperty sub types .

¥ The PropertySet  interface now supports a generic configuration  container, likewise the
Property  interface. See PropertySet configuration .

¥ The PropertySet  interface now supports identifier  properties declaration, which can be used to
provide a virtual primary key to distinguish a PropertyBox instance from another (using the
identifier  property values), both at Java objects level ( equals and hashCode) and at persistence
architecture level. See Identifier properties .

¥ Just like the Property  instances, the PropertyBox instances identification strategy can now be
customized using specific equals and hashCode handlers. Furthermore, if the PropertyBox
property set declares one or more identifier  property, their values will be used by default to
implement the PropertyBox instance identification strategy. See PropertyBox instances
identification .

¥ The new BeanPropertySetPostProcessor  interface can be used to extend the BeanIntrospector

../api/holon-core/com/holonplatform/core/i18n/LocalizationContext.LocalizationChangeListener.html
../api/holon-core/com/holonplatform/core/datastore/transaction/TransactionConfiguration.html
../api/holon-core/com/holonplatform/core/datastore/transaction/TransactionOptions.html
../api/holon-core/com/holonplatform/core/datastore/transaction/Transaction.html


Bean introspection strategy at Bean property set level, allowing for example to customize the
Bean property set configuration. See BeanPropertySetPostProcessor .

¥ The @DataPath annotation can be used on Bean classes to declare a data path mapping  name
different from the Bean class or property name, when the Bean class is used in a persistence
context and it is bound to a data model definition. See @DataPath.

5.2. Datastore
¥ A deep revision of the Expression based architecture, which is the foundation, above all, of the

Datastore  API and the abstract Query engine. This lead to a more consistent and extensible
architecture, along with considerable performance improvements. See the Query  and Datastore
API extensions  sections of the Datastore  documentation.

¥ New standard QueryFunction implementations was made available for the core Datastore  API.
Besides String related functions , a set of temporal  data types related functions is now available
to obtain current date/time (with java.time.*  types support) and to extract a temporal part (
year , month , day, hour ). See Temporal functions .

¥ A new Transactional  API which can be used when a Datastore  implementation supports
transactions , which can be managed at a higher level, in an abstract and implementation-
independent way. The Transactional  API allows to execute Datastore  operations whithin a
transaction, taking care of the transaction lifecycle and providing transaction reference to
perform commit  and rollback  operations. See Transactional Datastores .

¥ New DataMappable API to represent data model mappings . See DataMappable .

5.3. JWT authentication
¥ The JWT configuration now supports a wider range of key sources, formats (such as the PKCS#12

key store format) and encodings (such as the PEM encoding) for private and public key
declarations when an asymmetric signing algorithm is used. See JWT configuration .

5.4. Spring ecosystem integration
¥ The TenantScopeManager API is now available to manage the tenant  scoped beans lifecycle. See

Tenant scoped beans lifecycle .

¥ The new holon-spring-security  artifact provides integration between the Holon Platform
authentication and authorization architecture and the Spring Security  one. Furthermore, a
holon-starter-security  Spring Boot starter is now available for quick project setup. See Spring
Security  integration .

5.5. Migrating from version 5.0.x

5.5.1. Deprecations

¥ PropertySet API : join . Using this method causes the loss of any property set configuration
and/or identifier property declaration. Use the default PropertySet  builder instead.

../api/holon-core/com/holonplatform/core/property/PropertySet.html#join-com.holonplatform.core.property.PropertySet…​-


¥ BeanPropertySet API : create providing a parent path . The bean properties parent path  will
always be the FinalPath  which represents the Bean class, with the bean fully qualified class
name as path name. Use the default create(Class<? extends T> beanClass)  method instead. The
same considerations are valid for the getPropertySet  method of the BeanIntrospector  API.

¥ BeanPropertySet/BeanPropertyInspector API : requireProperty  methods. The methods name
are changed in property  for consistency with the naming conventions of the new
BeanPropertyInspector  API.

¥ SubQuery API : creation methods providing a Datastore . The Datastore  parameter is no longer
required. Use the new create( É )  method versions which does not require the Datastore
parameter.

¥ JwtConfigProperties API : private and public key source configuration properties . The private
and public key sources can now be specified using the publickey.source  property and using the
file:  and classpath:  prefixes to declare the source type.

¥ JwtTokenBuilder API : static token creation method . The JwtTokenBuilder  is now an interface.
The default implementation can be obtained using the get()  static method.

5.5.2. Property model

With the introduction of the PathProperty sub types , a PathProperty  declaration should be made
using the most suitable sub type, if available.

This is also necessary to use the convenience QueryFilter  and QueryFunction static builder methods
to create an expression using the property itself. The expression builder methods are now
organized by sub type , so, for example, the contains  method is only available for String  type
properties and the StringProperty  sub type should by used in this case.

final  StringProperty  STR = StringProperty . create ( " name" ) ;  !

QueryFilter  filter  = STR. contains ( " value" ) ;  "

! Create a StringProperty  path property type with the name path name

" The StringProperty  type makes available convenience expression builder methods according to
the String  property type, for example contains

6. Core API, services and components

6.1. Introduction
The holon-core  artifact is the Holon platform core  API and implementation asset, defining and
providing the main platform architecture concepts and structures. All other platform artifacts
derive from this one and declares it as a dependency.

Maven coordinates :

../api/holon-core/com/holonplatform/core/beans/BeanPropertySet.html#create-java.lang.Class-com.holonplatform.core.Path-
../api/holon-core/com/holonplatform/core/beans/BeanPropertyInspector.html#requireProperty-java.lang.String-
../api/holon-core/com/holonplatform/core/datastore/relational/SubQuery.html#create-com.holonplatform.core.datastore.Datastore-java.lang.Class-
../api/holon-core/com/holonplatform/auth/jwt/JwtConfigProperties.html
../api/holon-core/com/holonplatform/auth/jwt/JwtTokenBuilder.html#buildJwtToken-com.holonplatform.auth.jwt.JwtConfiguration-com.holonplatform.auth.Authentication-java.lang.String-


<groupId>com.holon-platform.core </groupId>
<artifactId> holon-core </artifactId>
<version>5.5.0 </version>

6.2. Context
The entry point of the context API is the Context  interface.

The Context behaves as a generic resources registry and provider. A resource  can be any Java class
instance, and itÕs identified by a String key . The Context interface allows resource registration and
retrieving in a static way, using a classloader-scoped default singleton  instance of the registry,
which can be obtained using the get()  method:

Context currentContext  = Context. get ( ) ;  !

! Get the current Context instance

6.2.1. Obtaining Context resources

The Context API can be used to statically obtain a resource, using a resource key to identify the
requested resource type.

To obtain a resource, the resource( É )  methods are provided:

Get a Context resource

Optional <ResourceType> resource = Context. get ( ) . resource( " resourceKey" ,  ResourceType
. class ) ;  !

resource = Context. get ( ) . resource( " resourceKey" ,  ResourceType. class ,  aClassLoader) ;  "

resource = Context. get ( ) . resource( ResourceType. class ) ;  #

! Get the resource identified by the given resourceKey  and of the specified type, using the default
ClassLoader

" Get the resource identified by the given resourceKey  and of the specified type, using the
specified ClassLoader

# Get the resource of the specified type using the default ClassLoader. The resource key is
assumed to be the fully qualified resource class name

!
The platform standard interfaces which are candidates to be Context resources,
provides a convenience getCurrent()  static method to obtain the current
implementation available from Context, if present.

To organize and provide the resource references in the most versatile and extensible way, the
Context API is organized in scopes. A context scope represents a resources registry, available to the

../api/holon-core/com/holonplatform/core/Context.html


Context API in order to perform the context resources lookup and provide a consistent resource
reference.

Furthermore, the context scopes are the entry points for context resources registration.

See the next section  for details.

6.2.2. Scopes

The Context API is organized in scopes, represented by the ContextScope  interface.

Each scope acts as a sub-registry of resources, with itÕs own namespace. A scope is identified by a
name  and has an assigned priority level. The priority level is an integer number, following
standard priority conventions, where the highest priority corresponds to the lowest priority
number.

When a resource is requested from the Context, the lookup process is the following:

¥ Each registered scope is queried to obtain the resource instance through a specified resource
key, starting from the scope with the highest priority.

¥ The actually returned resource instance is the one obtained from the first scope which provides
a resource instance bound to the requested resource key, if any.

A reference to a registered scope can be obtained from the Context using:

Get a registered ContextScope

Optional <ContextScope> scope = Context. get ( ) . scope( " scopeName" ) ;  !

scope = Context. get ( ) . scope( " scopeName" ,  aClassLoader) ;  "

! Get a scope by name using the default ClassLoader

" Get a scope by name using a specific ClassLoader

The ContextScope  interface can be used to obtain, register and remove a scoped resource. Resource
registration and removal are optional operations, so the concrete scope implementation could not
support them, throwing a UnsupportedOperationException.

Example of resource registration:

Context resource registration

Context. get ( ) . scope( " myscope" )  !
Ê   . ifPresent ( scope - > scope. put ( " myResourceKey" ,  new ResourceType( ) ) ) ;  "

! Get the scope named myscope, if available

" Register a new resource instance using myResourceKey as resource key

../api/holon-core/com/holonplatform/core/ContextScope.html
../api/holon-core/com/holonplatform/core/ContextScope.html


6.2.3. Default Scopes

The Holon platform provides two default context scopes, automatically registered and made
available to the Context API:

1. A ClassLoader -bound scope, which handles resources as singleton  instances within the
reference ClassLoader, that is, at most one resource instance for a given resource key is present
in the scope for a specific ClassLoader. This scope is registered with a low precedence order. The
scope name is provided by the constant CLASSLOADER_SCOPE_NAME;

2. A Thread -bound scope, which binds resources to the current Thread using ThreadLocal variables.
This scope is registered with a high precedence order. The scope name is provided by the
constant THREAD_SCOPE_NAME.

The Context API provides methods to directly obtain the default scopes:

Optional <ContextScope> scope = Context. get ( ) . classLoaderScope( ) ;  !
scope = Context. get ( ) . classLoaderScope( aClassLoader) ;  "

Optional <ContextScope> threadScope = Context. get ( ) . threadScope( ) ;  #
threadScope = Context. get ( ) . threadScope( aClassLoader) ;  $

! Get the default ClassLoader scope using the default ClassLoader

" Get the default ClassLoader scope using a specific ClassLoader

# Get the default Thread scope using the default ClassLoader

$ Get the default Thread scope using a specific ClassLoader

The Context interface provides some other useful methods to access the special Thread -bound
scope, to perform an operation ensuring that a context resource is bound to the Thread scope
before the operation begins and removed from the Thread scope just after the operation ends:

Context. get ( ) . executeThreadBound( " resourceKey" ,  resourceInstance ,  ( )  - > {
Ê // do something  !
} ) ;

Context. get ( ) . executeThreadBound( " resourceKey" ,  resourceInstance ,  ( )  - > {
Ê // do something  "
Ê return  null ;
} ) ;

! Execute a Runnable  operation, binding the resource instance with given resourceKey  to the
current Thread before execution and removing the binding after the operation execution

" Execute a Callable  operation, binding the resource instance with given resourceKey  to the
current Thread before execution and removing the binding after the operation execution

../api/holon-core/com/holonplatform/core/Context.html#CLASSLOADER_SCOPE_NAME
../api/holon-core/com/holonplatform/core/Context.html#THREAD_SCOPE_NAME


6.2.4. Context extension: adding Scopes

Additional ContextScope implementations can be added to the platform Context API by using
standard Java service extensions.

To create and register a new context scope, the following steps are required:

1. Create a class which implements the ContextScope interface:

public  class  MyContextScope implements ContextScope {

Ê @Override
Ê public  String  getName( )  {
Ê   return  " MY_SCOPE_NAME" ;  !
Ê }

Ê @Override
Ê public  int  getOrder( )  {
Ê   return  100;  "
Ê }

Ê @Override
Ê public  <T> Optional <T> get( String  resourceKey,  Class<T> resourceType)  throws
TypeMismatchException {
Ê   return  Optional . empty( ) ;  #
Ê }

Ê @Override
Ê public  <T> Optional <T> put( String  resourceKey,  T value)  throws
UnsupportedOperationException {  $
Ê   throw new UnsupportedOperationException( ) ;  // implement this method to allow
resource registration
Ê }

Ê @Override
Ê public  <T> Optional <T> putIfAbsent ( String  resourceKey,  T value)  throws
UnsupportedOperationException {  $
Ê   throw new UnsupportedOperationException( ) ;  // implement this method to allow
resource registration
Ê }

Ê @Override
Ê public  boolean remove( String  resourceKey)  throws UnsupportedOperationException {  $
Ê   throw new UnsupportedOperationException( ) ;  // implement this method to allow
resource removal
Ê }

}

! The scope name: must be unique among all registered context scopes



" The scope ordering number: the lower is the value, the higher is the scope priority in resources
lookup

# Implement a meaningful logic to provide the resource identified by given resourceKey and of the
required resourceType type, if the resource is currently available from the scope

$ If the scope allows direct resource registration, implement the resource management methods

2. Create a file named com.holonplatform.core.ContextScope  containing the fully qualified class
name(s) of the scope implementation and put it under the META-INF/services folder of your project
to register the scope in the default Context. When a jar with a valid
com.holonplatform.core.ContextScope  file is available from classpath, the context scope is
automatically registered and made available from the Context API.

!
Some Holon platform modules provides specific context scope implementations,
which are automatically registered when the module is available from classpath.
See each module reference documentation to learn about the available additional
platform context scopes.

!
The core  module itself provides a Spring bean factory  based context scope, which
uses the Spring framework  bean registry to provide bean references as context
resources. See the Spring ecosystem integration  section for further information
and the Spring context scope  section for details.

6.3. Configuration and parameters
Holon platform relies on some common structures to define and provide configuration properties
and parameters used by platform modules.

Configuration properties definition, provision and management is supported by the following API
interfaces:

¥ ConfigProperty : represents a configuration property, identified by a String key and with a
specified type.

¥ ConfigPropertyProvider : provides the values for a set of configuration properties.

¥ ConfigPropertySet : a configuration property set definition, bound to one or more providers to
provide the property values.

6.3.1. Configuration properties

A configuration property is represented by the ConfigProperty  interface. A configuration property
is identified by a String key  and is bound to a predefined type .

../api/holon-core/com/holonplatform/core/config/ConfigProperty.html


ConfigProperty definition

ConfigProperty <String > property  = ConfigProperty . create ( " test " ,  String . class ) ;  !

String  key = property . getKey( ) ;  "

Class<String > type = property . getType( ) ;  #

! Create a configuration property of String type with given key

" Get the configuration property key

# Get the configuration property type

6.3.2. Configuration property provider

The ConfigPropertyProvider  interface represents a value provider for a set of configuration
properties, allowing to read the configuration properties values from different sources.

Each concrete implementation is able to read configuration properties values from a specific
source, for example an in-memory key-value map or a properties  file. Automatic type conversions
from String property source values are performed when applicable.

The Holon platform provides some useful builtin property values providers as shown below:

Builtin configuration property providers

Map<String ,  Object> values = new HashMap<>( ) ;
ConfigPropertyProvider  provider  = ConfigPropertyProvider . using( values) ;  !

Properties  properties  = new Properties ( ) ;
provider  = ConfigPropertyProvider . using( properties ) ;  "

provider  = ConfigPropertyProvider . using( " config.properties " ,  ClassUtils
. getDefaultClassLoader ( ) ) ;  #

provider  = ConfigPropertyProvider . usingSystemProperties ( ) ;  $

! Provider which uses an in memory key-value map as property values source

" Provider which uses a Properties  instance as property values source

# Provider which uses a properties  File as property values source

$ Provider which uses Java System properties as property values source

6.3.3. Configuration property set

The ConfigPropertySet  interface represents a configuration property set bound to one or more
ConfigPropertyProvider  property source.

Each set is identified by a String name , used as a prefix for all the configuration properties of the
set. Property name segments are separated by convention by a dot  (. ), so, for each property key, the

../api/holon-core/com/holonplatform/core/config/ConfigPropertyProvider.html
../api/holon-core/com/holonplatform/core/config/ConfigPropertySet.html


property set will lookup for a property name using the pattern set_name* .*property_name  in the
property source.

Platform elements which support a configuration property set provide a specific ConfigPropertySet
extension to list all supported configuration properties and, in some cases, helper methods to
obtain frequently used configuration property values.

6.3.4. ParameterSet

A ParameterSet  is the representation of a generic parameters name and value map.

It provides methods to inspect the parameter set and obtain the parameter values.

The ConfigProperty  interface is fully supported and can be used as a typed  parameter reprentation,
avoiding type cast errors and always exposing the parameter value type.

ParameterSet examples

final  ConfigProperty <String > property  = ConfigProperty . create ( " test " ,  String . class ) ;

ParameterSet set  = ParameterSet. builder ( ) . withParameter( " testParameter " ,  1L)  !
Ê   . withParameter( property ,  " testValue " )  "
Ê   . build ( ) ;

boolean present  = set . hasParameter( " testParameter " ) ;  #
present  = set . hasNotNullParameter( " testParameter " ) ;  $

Optional <String > value = set . getParameter( " testParameter " ,  String . class ) ;  %
String  val  = set . getParameter( " testParameter " ,  String . class ,  " default " ) ;  &

Optional <String > configPropertyValue  = set . getParameter( property ) ;  '
String  configPropertyVal  = set . getParameter( property ,  " default " ) ;  (

boolean matches = set . hasParameterValue( " testParameter " ,  " myValue" ) ;  )
matches = set . hasParameterValue( property ,  " myValue" ) ;  *

! Add a Long value parameter using a String  parameter name

" Add a parameter value using a ConfigProperty . Since the configuration property is of String  type,
only a String  type value is admitted

# Check if the parameter set contains a parameter identified by a name

$ Check if the parameter set contains a parameter identified by a name and itÕs value is not null

% Get a parameter value of String  type

& Get a parameter value of String  type with default fallback value when the parameter value is
not available

' Get a parameter value using a ConfigProperty

( Get a parameter value using a ConfigProperty , providing the default fallback value if not
available

../api/holon-core/com/holonplatform/core/config/ParameterSet.html


) Checks if a parameter named testParameter  is present and its value equals to the myValue value

* Checks if a ConfigProperty  is present and its value equals to the myValue value

6.4. Data validation
The main Holon Platform entry point to configure and perform data validation is the Validator
interface.

6.4.1. Validator

The Validator  interface can be implemented by a class which performs the validation of a value. A
Validator  is generalized on the value type which the validator is able to validate.

The validate(T value)  method performs the actual validation of the specified value, throwing a
ValidationException  if the value is not valid.

The ValidationException  is localizable , supporting invalid value message localization. Furthermore,
it can act as a container for multiple validation exceptions.

The Validator  interface provides static builder methods to create a Validator providing a condition
predicate and with validation error message localization support.

! See the Internationalization  section for information about messages localization.

Validators

Validator <String > validator  = v - > {  !
Ê if  ( v. length ( )  < 10)
Ê   throw new ValidationException ( " Value must be at least 10 characters " ) ;
} ;

validator  = Validator . create ( v - > v. length ( )  >= 10,  " Value must be at least 10
characters " ) ;  "

validator  = Validator . create ( v - > v. length ( )  >= 10,  " Value must be at least 10
characters " ,
Ê   " messageLocalizationCode" ) ;  #

! Create a Validator  for String  value types which checks if the value is at least 10 characters long

" The same Validator  created using the Validator.create()  builder method

# The same Validator  created using the Validator.create()  builder method and providing an
invalid value message localization code

6.4.2. Bultin validators

The Holon platform provides a set of validators for the most common use cases. Each of the builtin
validators supports a localizable invalid value message and provides a default invalid value
message if a custom one is not specified.
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The available bultin validators can be obtained using the Validator  interface static builder
methods:

¥ isNull : checks that the value is null

¥ notNull : checks that the value is not null

¥ notEmpty: checks that the value is neither null  nor empty

¥ notBlank : checks that the value is neither null  nor empty, trimming spaces

¥ max: checks that the value is lower than or equal to a max  value (for Strings, arrays and
collections the size/length is checked against given max  value)

¥ min: checks that the value is greater than or equal to a min  value (for Strings, arrays and
collections the size/length is checked against given min  value)

¥ pattern : checks that the value matches a regular expression

¥ in : checks that the value is one of the values of a specified set

¥ notIn : checks that the value is not one of the values of a specified set

¥ notNegative : checks that a numeric value is not negative

¥ digits : checks that a numeric value is within an accepted range of integral/fractional digits

¥ past : checks that a date type value is in the past

¥ future : checks that a date type value is in the future

¥ lessThan: checks that a value is less than another value

¥ lessOrEqual: checks that a value is less than or equal to another value

¥ greaterThan: checks that a value is greater than another value

¥ greaterOrEqual : checks that a value is greater than or equal to another value

¥ email : checks that the value is a valid e-mail address using RFC822 format rules

Bultin validators example

try  {
Ê Validator . notEmpty( ) . validate ( " mustBeNotEmpty" ) ;  !
Ê Validator . notEmpty( " Value must be not empty " ,  " myLocalizationMessageCode" ) . validate
( " mustBeNotEmpty" ) ;  "
}  catch ( ValidationException  e)  {
Ê // invalid value
Ê System. out . println ( e. getLocalizedMessage( ) ) ;  #
}

! Uses the builtin notEmpty validator to validate a value, using the default invalid value message

" Uses the builtin notEmpty validator to validate a value, using a custom invalid value message and
localization message code

# The default getLocalizedMessage()  method of the ValidationException  class actually returns the
localized validation error message, if a message localization code was provided and the platform
localization context is setted up. See the Internationalization  section for information about



messages localization.

6.4.3. Validatable and ValidatorSupport

The ValidatorSupport  interface is implemented by classes which supports adding and removing
validators.

The Validatable  interface declares the support for value validation, using the Validator  interface,
for a class. The validate(T value)  methos checks the validity of the given value  against every
registered validator, and throws a ValidationException  with a single or multiple validation error
message if a given value is not valid.

6.5. StringValuePresenter
The StringValuePresenter  API deals with String  representation of a generic Object.

Presentation parameters  can be used to tune the String  presentation strategy.

6.5.1. Default StringValuePresenter

The default StringValuePresenter  can be obtained using the getDefault()  static method.

The default presentation strategy is organized according to the type of the value to present, with the
following rules:

¥ CharSequence: the value toString()  representation is used

¥ Boolean: boolean values are represented using the default boolean localization  rules of the
current LocalizationContext , if available. Otherwise, String.valueOf(value)  is used.

See Internationalization  for further information on internationalization and
LocalizationContext

¥ Localizable : the value is localized using current LocalizationContext , if available.

See Internationalization  for further information on internationalization and
LocalizationContext

¥ Enum: The enum value name is used by default. If the enumeration is Localizable , the value is
localized using current LocalizationContext , if available. The @Caption annotation  annotation is
supported on enumeration values for localization.

¥ Temporal and Date: The current LocalizationContext  is used to format the value, if available.
Otherwise, a default short date format is used with the default Locale.

¥ Number: The current LocalizationContext  is used to format the value, if available. Otherwise, the
default number format for the default Locale is used.

¥ Any other type : the value toString()  representation is used

¥ Arrays and collections : Each element of the array/collection is presented using the rules
described above, then the values are joined together in a single String using a separator
character.
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!
The default separator character for array/collection presentation is ; . The
holon.value-presenter.values-separator  parameter can be used to change the
separator character to use.

! See the Internationalization  section for information about messages localization.

Presentation parameters:

The default StringValuePresenter  supports the following parameters to setup and tune the
presentation:

Table 1. Default presentation parameters

Name Constant Type Meaning

holon.value-presenter.
values-separator

MULTIPLE_VALUES_SE
PARATOR

String The separator
character to use for
arrays/collections
presentation

holon.value-presenter.
max-length

MAX_LENGTH Integer number Limit the max length of
the presented String

holon.value-presenter.
decimal-positions

DECIMAL_POSITIONS Integer number Specify the decimal
positions to use to
present numeric type
values

holon.value-presenter.
disable-grouping

DISABLE_GROUPING Boolean (true/false) Disable the use of
grouping symbol for
numeric type values

holon.value-presenter.
hide-zero-decimals

HIDE_DECIMALS_WHE
N_ALL_ZERO

Boolean (true/false) Hide number decimals
when all decimal
positions (if any) are
equal to zero

holon.value-presenter.
percent-style

PERCENT_STYLE Boolean (true/false) Use a percent-style
format for numeric
decimal values

holon.value-presenter.
temporal-type

TEMPORAL_TYPE TemporalType
enumeration

Set the temporal time
format (Date, time or
date and time) to use to
present Date and
Calendar values

! For Property value presentation , the presentation parameters are read from the
property configuration attributes.
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Value presentation examples

enum MyEnum {

Ê @Caption( " The value 1 " )
Ê VALUE1,

Ê @Caption( value = " The value 2 " ,  messageCode = " message.value2" )
Ê VALUE2

}

public  void  present ( )  {
Ê String  presented = StringValuePresenter . getDefault ( ) . present ( " stringValue " ) ;  !
Ê presented = StringValuePresenter . getDefault ( ) . present ( " stringValue " ,
Ê     ParameterSet. builder ( ) . withParameter( StringValuePresenter . MAX_LENGTH,  6) . build (
) ) ;  "
Ê presented = StringValuePresenter . getDefault ( ) . present ( MyEnum. VALUE1) ;  #
Ê presented = StringValuePresenter . getDefault ( ) . present ( new MyEnum[]  {  MyEnum. VALUE1,
MyEnum. VALUE2 } ) ;  $
}

! Return stringValue

" Return string

# Return The value 1 , using the @Caption annotation

$ Return The value 1;The value 2

6.6. Internationalization
The internationalization architecture of the Holon platform relies upon the LocalizationContext
interface, which is the main entry point for the localization of messages, numbers and date/time
elements.

6.6.1. Localizable messages

A localizable  message is represented using the following attributes:

¥ A default  message: The default message to use if the localized message is not available or a
localization provider is not available.

¥ A localization message code : The symbolic message code to use as identifier to provide message
localizations.

¥ Optional message arguments : A set of arguments to be used to replace conventional
placeholders in the message String with the actual values at message localization time.

The Localizable  interface is available to represent a localizable message.
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Building a Localizable

Localizable  localizable  = Localizable . builder ( ) . message( " defaultMessage" ) . messageCode
( " message.code" ) . build ( ) ;  !

localizable  = Localizable . builder ( ) . message( " message &" ) . messageCode( " message.code" )
. messageArguments( " test " )  "
Ê   . build ( ) ;

! Build a Localizable  with a defaultMessage  and a message localization code

" Build a Localizable  using a localization argument too

6.6.2. @Caption annotation

The Caption  annotation can be used to provide the localizable message to use as the caption  (i.e. the
short description or explanatory label of an element) of an element.

The annotation attributes are:

¥ value : The default  message to use as a caption

¥ messageCode: The symbolic message code to use to provide message translations

The @Caption annotation support must be declared and documented by the classes/elements which
actually support it.

! For example, the default StringValuePresenter  supports the @Caption annotation
for enum values presentation.

6.6.3. Message providers

To perform actual messages localization the MessageProvider  API interface is used. A
MessageProvider provides a message translation for a specified message localization identifier and a
Locale representing the language/country for which the translation is required.

The Holon platform makes available a default MessageProvider, which uses properties  files as
message localization containers. It can be created using the fromProperties(String É  basenames)
static method:

MessageProvider messageProvider = MessageProvider. fromProperties ( " messages" ) . build ( ) ;
!

messageProvider = MessageProvider. fromProperties ( " i18n/messages" ) . encoding( " UTF-8" )
. build ( ) ;  "

! Build a MessageProvider which uses properties  files with messages as base name

" Build a MessageProvider which uses properties  files with messages as base name in the i18n  folder
and set UTF-8 as encoding
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Properties file names are resolved using the configured basenames as prefix. This prefix can be
followed by the Locale language, country and variant codes, separated by an underscore ( _)
character. The files must have the .properties  extension.

The basenames follow the java.util.ResourceBundle  conventions: essentially, a fully-qualified
classpath location. If the base name doesnÕt contain a package qualifier, it will be resolved from the
classpath root. Note that the JDKÕs standard ResourceBundle treats dots as package separators: this
means that test.messages is equivalent to test/messages as folder structure.

The Locale attributes are used to build a fallback message localization resolution chain, starting
from the most qualified Locale definition and matched against the Locale for which the message
localization is requested.

As an example, suppose to have a messages folder under the classpath root containing the following
files:

¥ messages_en_US_var.properties : This file will be used for a Locale with en as language, US as
country and var  as variant

¥ messages_en_US.properties : This file will be used for a Locale with en as language, US as
country and no variant

¥ messages_en.properties : This file will be used for a Locale with en as language and a country
different from US

¥ messages_it.properties : This file will be used for a Locale with it  as language, ignoring country
or variant

¥ messages.properties : This is the default file to use as fallback if no other match is found for a
Locale

A message localization properties file simply contains the list of the available localizations
(translations), organized by message localization code. For example the test.msg=translation  line
declares translation  as the localization of the test.msg  message code.

6.6.4. LocalizationContext

The LocalizationContext  interface is the main entry point for localization of messages, numbers and
date/time elements.

6.6.5. Building a LocalizationContext

The LocalizationContext  interface provides a fluent builder to create LocalizationContext  instances:
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LocalizationContext  localizationContext  = LocalizationContext . builder ( )
Ê   . withMessageProvider( MessageProvider. fromProperties ( " messages" ) . build ( ) )  !
Ê   . withMessageProvider( MessageProvider. fromProperties ( " messages2" ) . build ( ) )  "
Ê   . messageArgumentsPlaceholder( " $" )  #
Ê   . withDefaultDateTemporalFormat( TemporalFormat. MEDIUM)  $
Ê   . withDefaultTimeTemporalFormat( TemporalFormat. FULL)  %
Ê   . withDefaultBooleanLocalization ( Boolean. TRUE,  Localizable . builder ( ) . messageCode(
" boolean.true " ) . build ( ) )  &
Ê   . withDefaultBooleanLocalization ( Boolean. FALSE,
Ê       Localizable . builder ( ) . messageCode( " boolean.false " ) . build ( ) )  '
Ê   . withInitialSystemLocale ( )  (
Ê   . withInitialLocale ( Locale. US)  )
Ê   . build ( ) ;

! Add a MessageProvider using properties  files located under the messages folder (see Message
providers )

" Add a MessageProvider using properties  files located under the messages2 folder (see Message
providers )

# Use the $ character as message localization arguments placeholder (replacing the default &
character)

$ Use the medium  format as default date format style

% Use the full  format as default time format style

& Use the boolean.true  message code to localize the true  boolean values

' Use the boolean.false  message code to localize the false  boolean values

( Initially Localize the LocalizationContext using the default system Locale

) Initially Localize the LocalizationContext using the US Locale

6.6.6. Obtaining a LocalizationContext

If the LocalizationContext  is registered as a Context  resource using the default context resource key
( i.e. the fully qualified LocalizationContext  class name), it can be obtained by using the
convenience getCurrent()  static method.

The require()  static method can be used to obtain the current LocalizationContext  or throwing an
exception if itÕs not available as context resource.

Furthermore, the requireLocalized()  static method acts the same as the require()  method, but
additionally requires that the current LocalizationContext  is localized.

6.6.7. Localizing a LocalizationContext

Before using a LocalizationContext , you must ensure that it is localized , i.e. bound to a specific
Locale. This will be the Locale used for the localization of messages, numbers and date/time
elements. To localize  a LocalizationContext , the localize( É )  method con be used, providing the
Locale instance.



To fine tune the context localization, a Localization  object can be used instead of a simple Locale.

A Localization  is bound to a Locale and allows to setup:

¥ A parent  Localization , i.e. the Localization to use as fallback when a localization operation
cannot be successfully performed using the current localization, for example because a message
translation is not available. This allows the creation of a Localization  hierarchy;

¥ The default decimal positions to use to format a localized numeric decimal value, if decimal
positions are not explicitly given;

¥ The default date format style

¥ The default time format style

LocalizationContext localization

LocalizationContext  localizationContext  = LocalizationContext . getCurrent ( )
Ê   . orElseThrow( ( )  - > new IllegalStateException ( " Missing LocalizationContext " ) ) ;  !

localizationContext . localize ( Locale. US) ;  "
boolean localized  = localizationContext . isLocalized ( ) ;  #

localizationContext . localize ( Localization . builder ( Locale. JAPAN) . defaultDecimalPosition
s( 2)
Ê   . defaultDateTemporalFormat( TemporalFormat. FULL) . build ( ) ) ;  $

! Require a LocalizationContext  to be available as context resource

" Localize the LocalizationContext  using the US Locale

# Check the LocalizationContext  is localized

$ Localize the LocalizationContext  using a Localization

6.6.8. Listening to localization changes

The LocalizationChangeListener  interface can be used to listen to context localization changes.

The LocalizationContext  localization, and therefore the current context Locale, changes when the
localize( É )  method is invoked.

The addLocalizationChangeListener(LocalizationChangeListener listener)  method, or the
corresponding withLocalizationChangeListener(LocalizationChangeListener listener)  builder
method, can be used to be notified of localization changes.

The LocalizationChangeEvent  provides information about the LocalizationContext  from which the
localization change was triggered and the new Locale of the context, if available.

6.6.9. Using the LocalizationContext

The LocalizationContext  API provides several methods to perform localizations of messages,
temporal values and numbers.
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¥ For numbers formatting, the NumberFormatFeature enumeration can be used to tune the format
style

¥ For date and times formatting, the TemporalFormat enumeration can be used to specify the
format style

The Java 8 java.time.*  API is fully supported by the LocalizationContext  API.

LocalizationContext  ctx  = LocalizationContext . builder ( )
Ê   . withMessageProvider( MessageProvider. fromProperties ( " messages" ) . build ( ) )
. withInitialLocale ( Locale. US)
Ê   . build ( ) ;

ctx . getLocale ( ) . ifPresent ( l  - > System. out . println ( l ) ) ;  !

String  localizedMessage = ctx . getMessage( " test.message" ,  " defaultMessage" ) ;  "
localizedMessage = ctx
Ê   . getMessage( Localizable . builder ( ) . message( " defaultMessage" ) . messageCode(
" test.message" ) . build ( ) ) ;  #

ctx . format ( 2.56) ;  $
ctx . format ( 0.5,  NumberFormatFeature. PERCENT_STYLE) ;  %
ctx . format ( 5600.678,  2) ;  &

NumberFormat nf  = ctx . getNumberFormat( Integer . class ) ;  '

ctx . format ( new Date( ) ,  TemporalType. DATE) ;  (
ctx . format ( new Date( ) ,  TemporalType. DATE_TIME,  TemporalFormat. LONG,  TemporalFormat
. LONG) ;  )

ctx . format ( LocalDate. of ( 2017,  Month. MARCH,  15) ) ;  *
ctx . format ( LocalDateTime. of ( 2017,  Month. MARCH,  15,  16,  48) ,  TemporalFormat. FULL,
TemporalFormat. SHORT) ;  +

DateFormat df  = ctx . getDateFormat( TemporalType. DATE) ;  ,
DateTimeFormatter dtf  = ctx . getDateTimeFormatter( TemporalType. DATE_TIME) ;  -

! Print the current LocalizationContext Locale

" Localize a message providing the message localization code and the default message to use if no
translation is available for the current LocalizationContext Locale

# Localize a message using a Localizable

$ Format a number using default styles and localization settings

% Format a number using the percent  style

& Format the given number using 2 decimal places

' Get the LocalizationContext NumberFormat for Integer  numbers localization

( Format a Date considering the date value of DATE type (without time)

) Format a Date considering the date value of DATE_TIME type (including time) and using the LONG



style for both date and time parts

* Format a LocalDate with default style

+ Format a LocalDateTime using FULL style for the date part and SHORT style for the time part

, Get the DateFormat to use to format `Date`s without time

- Get the DateTimeFormatter to use to format temporals with date and time

6.6.10. MissingMessageLocalizationListener

One or more MissingMessageLocalizationListener  can be registered to a LocalizationContext  to be
notified when a message localization is missing from any of the available MessageProvider.

The MissingMessageLocalizationListener  provides the localization message code for which the
localization was requested, in addition to the Locale and the optionally provided default message.

The withMissingMessageLocalizationListener( É )  method of the LocalizationContext  builder can be
used to register a MissingMessageLocalizationListener .

LocalizationContext  ctx  = LocalizationContext . builder ( )
Ê   . withMissingMessageLocalizationListener ( ( locale ,  messageCode,  defaultMessage)  - > {
!
Ê     LOGGER. warn( " Missing message localization [ "  + messageCode + " ] for locale [ "  +
locale  + " ] " ) ;
Ê   } ) . build ( ) ;

! Add a MissingMessageLocalizationListener  to the LocalizationContext  which logs missing
message localizations

6.7. Properties
The properties  architecture is a central concept in the Holon platform. A property  represent a data
attribute in a general and abstract way, allowing to:

¥ Collect all relevant features and configurations of the data attribute in a single point, to avoid
duplications and inconsistency between application layers;

¥ Abstract the property definition from the concrete data representation and persistence model,
to favor loose coupling and independence from underlying data structures;

¥ Use a common structure for data attributes definition which can be shared by different
distributed application layers;

¥ Provide common operations and functionalities, such as value converters and validators;

¥ Provide bultin naming and localization features;

¥ Use the property as an abstract data model reference to build queries and to transport data
model values.

A property  is represented by the Property  interface. Provides a type  and it is generalized on such
type, which represents the value type handled by the property.

../api/holon-core/com/holonplatform/core/i18n/LocalizationContext.MissingMessageLocalizationListener.html
../api/holon-core/com/holonplatform/core/property/Property.html


6.7.1. Property naming and identity

Each Property  provides a name  through the getName() method. The property name can have a
different meaning for each implementation category. For example, if the Property  is actually bound
to a concrete data model, the name can represent the data model attribute identifier.

Since the property name semantics is highly dependent from the concrete property implementation
and use, it is not used by default to identify the property in the Holon platform architecture. From a
standard Java point of view, a Property  is a Java class and it is identified by its address in memory.
For this reason, it makes sense to declare the Property  instances as static  class (or, better, interface)
members.

But if a finest identity logic is required (and more control on Property  equality semantics is needed),
the base Property  builder allows to provide a specific Property  identity and equality strategy.

This is achieved through the HashCodeProvider  and EqualsHandler  interfaces. This functional
interfaces can be used to provide a custom hash code  and equals  logic, to override the default Java
Objects hashCode and equals implementations. The combination of these two methods leads to a
consistent Property  identity definition within the Java objects model and the Holon Platform
architecture.

For example, to use the Property  name as unique property identifier, the Property  equals and
hashCode strategy can be defined as follows:

Property . Builder <String ,  Property <String >,  ?> builder  = getPropertyBuilder ( ) ;

builder . hashCodeProvider( property  - > Optional . of ( property . getName( ) . hashCode( ) ) )  !
Ê   . equalsHandler( ( property ,  other )  - > {  "
Ê     if  ( other  instanceof  Property )
Ê       return  property . getName( ) . equals( ( ( Property )  other ) . getName( ) ) ;
Ê     return  false ;
Ê   } ) ;

! Set the Property  hash code  strategy using the property name

" Set the Property  equals  strategy using the property name

" The example above is not production ready, since the null  values checking and
management are completely absent.

6.7.2. Configuration

The Property  interface provides a generic container to store and manage property configuration
attributes, and it is mainly intended as a custom configuration attributes handler for extension
purposes and to better integrate the Property  representation in specific application architectures.

The property configuration is represented by the PropertyConfiguration  interface and can be
obtained through the Property.getConfiguration()  method.

The PropertyConfiguration  interface extends the Holon platform ParameterSet  API, providing a set

../api/holon-core/com/holonplatform/core/objects/HashCodeProvider.html
../api/holon-core/com/holonplatform/core/objects/EqualsHandler.html
../api/holon-core/com/holonplatform/core/property/PropertyConfiguration.html


of methods to inspect and obtain the configuration attributes. Since the ParameterSet API can be
compared to a name-value  map, it is highly flexible and versatile, allowing to store and retrieve
anything that can be represented as a Java object.

Besides the generic configuration attributes, the PropertyConfiguration  interface explicitly declares
a TemporalType  attribute, which can be used to specify the nature (date, time or date and time) of
generic Java temporal types, such as Date and Calendar. This attribute is used by default by a
number of platform services to perform consistent operations on the property value, such as
presentation, rendering or persistence data manipulation.

!

The Holon platform fully supports the new Java 8 Date and Time API , which
represents a big step forward compared to the previous date and time support
classes, to address the shortcomings of the older java.util.Date  and
java.util.Calendar  types. It is strongly recommended to use the new java.time.*
classes to manage date and times, such as LocalDate, LocalTime, LocalDateTime and
so on. This way, in addition to achieving a more robust and consistent code, there
is no need to use the TemporalType property configuration attribute to ensure
consistency in property value manipulation and presentation.

The property configuration is considered as immutable during the Property  lifetime, and can be
setted up at Property  build time, using the property builderÕs configuration(String parameterName,
Object value)  methods. Since the PropertyConfiguration  interface extends the ParameterSet API, the
Configuration properties  type is fully supported.

Property configuration example

final  ConfigProperty <Long> EXAMPLE_CFG = ConfigProperty . create ( " exampleConfig" ,  Long
. class ) ;

final  PathProperty <LocalDate> PROPERTY = PathProperty . create ( " example" ,  LocalDate
. class )
Ê   . temporalType( TemporalType. DATE_TIME)  !
Ê   . withConfiguration ( " myAttribute " ,  " myValue" )  "
Ê   . withConfiguration ( EXAMPLE_CFG,  7L) ;  #

PropertyConfiguration  cfg  = PROPERTY. getConfiguration ( ) ;  $
Optional <String > value1 = cfg . getParameter( " myAttribute " ,  String . class ) ;  %
Long value2 = cfg . getParameter( EXAMPLE_CFG,  0L) ;  &

! Set the property TemporalType

" Set a custom configuration attribute

# Set a configuration attribute using a ConfigProperty

$ Get the property configuration

% Get the myAttribute  configuration attribute

& Get a property configuration value using a ConfigProperty , providing a default fallback value
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6.7.3. Converters

Each Property  supports a PropertyValueConverter , which can be used to perform property value
conversions from a the actual Property  type to a different value type and vice-versa.

Tipically, the PropertyValueConverter  API is used to map the data model attribute type to which the
Property  is bound to the actual Property  presentation  type. The two conversion methods (from the
property value type to the data model value type and vice-versa) should be symmetric , so that
chaining these together returns the original result for all inputs.

Property value converter example

PropertyValueConverter <Integer ,  String > converter  = new PropertyValueConverter <
Integer ,  String >( )  {

Ê @Override
Ê public  Integer  fromModel( String  value,  Property <Integer > property )  throws
PropertyConversionException  {
Ê   return  ( value !=  null )  ? Integer . parseInt ( value)  :  null ;  !
Ê }

Ê @Override
Ê public  String  toModel( Integer  value,  Property <Integer > property )  throws
PropertyConversionException  {
Ê   return  ( value !=  null )  ? String . valueOf( value)  :  null ;  "
Ê }

Ê @Override
Ê public  Class<Integer > getPropertyType( )  {
Ê   return  Integer . class ;
Ê }

Ê @Override
Ê public  Class<String > getModelType( )  {
Ê   return  String . class ;
Ê }

} ;

! Convert a String  model value into the Integer  property value type

" Convert the Integer  property value type into the String  model value type

A PropertyValueConverter  can be provided at Property  build time, using the appropriate property
builder methods. The base Property  builder provides also a method to declare the property value
conversion logic using standard Java functions .

Futhermore, the Property  interface makes available a convenience getConvertedValue method to
obtain the Property  model  value using the configured value converter, if available, or returning the
actual property value if not.
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Property . Builder <Integer ,  Property <Integer >,  ?> builder  = getPropertyBuilder ( ) ;

builder . converter ( String . class ,  !
Ê   v - > ( v !=  null )  ? Integer . parseInt ( v)  :  null ,  "
Ê   v - > ( v !=  null )  ? String . valueOf( v)  :  null ) ;  #

! Set the Property  value converter providing the model  data type and the value conversion
functions

" Set the value conversion function to convert a String  model value into the Integer  property type

# Set the value conversion function to convert the Integer  property value type to a String  type
model value

The Holon platform provides some useful builtin converters  out-of-the-box:

¥ Numeric boolean converter : perform conversions from/to a numeric data model type to a
boolean property type using the following convention: null  or 0 numeric values will be
converted as false  boolean values, any other value will be converted as the true  boolean value;

¥ Enum by ordinal converter : perform conversions from/to a Integer data model type to an Enum
property type using the the enumeration ordinal  values;

¥ Enum by name converter : perform conversions from/to a String data model type to an Enum
property type using the the enumeration name  values;

¥ LocalDate value converter : perform conversions from/to Date type data model values and Java 8
LocalDate temporal type property types;

¥ LocalDateTime value converter : perform conversions from/to Date type data model values and
Java 8 LocalDateTime temporal type property types.

The PropertyValueConverter  interface provides static methods to obtain the listed builtin converters.

PropertyValueConverter . numericBoolean( Integer . class ) ;  !
PropertyValueConverter . localDate ( ) ;  "
PropertyValueConverter . localDateTime( ) ;  #
PropertyValueConverter . enumByOrdinal( ) ;  $
PropertyValueConverter . enumByName( ) ;  %

Property . Builder <Boolean,  Property <Boolean>,  ?> builder  = getPropertyBuilder ( ) ;

builder . converter ( PropertyValueConverter . numericBoolean( Integer . class ) ) ;  &

! Numeric boolean converter using a Integer  type data model value

" LocalDate converter

# LocalDateTime converter

$ Enum by ordinal converter

% Enum by name converter

& Set a numeric boolean  builtin converter a Property  build time, to map an Integer  model value to



a Boolean property type.

6.7.4. Localization

The Property  interface extends Localizable  to allow property caption  localization. The property
caption  is a kind of property description, which can be used also in UI application layers to provide
the property description to the user.

Since Property  is a Localizable , the property localization attributes can be used anywhere is
meaningful and in a seamless way within an internationalization environment.

This allows to centralize the property display and localization attributes and store it tightly coupled
with the property definition.

See Internationalization  for additional details about the Holon platform internationalization
architecture.

6.7.5. Validation

The Property  interface implements the Validatable  API to support property value validation using
Validators .

A set of property value Validator  can be added to the property definition at property build time and
later used to validate a value against the property definition.

This allows to tightly couple the validation logic to the property representation and make it
available to any actor which will use the property itself, promoting validation factorization and
value consistency across service or application stack layers.

See the Data validation  section for detailed information about validators definition and usage.

Property . Builder <Integer ,  Property <Integer >,  ?> builder  = getPropertyBuilder ( ) ;

builder . withValidator ( Validator . notNull ( ) )  !
Ê   . withValidator ( Validator . lessThan( 10) ) ;  "

! Add a property validator to ensure the value is not null

" Add a property validator to ensure the value is less than 10

6.7.6. Read only attribute

The Property  interface declares by default a read-only  attribute, which can be used by property
handlers to check if the property represents a binding with a data model attribute in both
directions: to read and to write values.

The actual meaning of the read-only attribute can depend from each implementation and data
model architecture. The read-only attribute is immutable, and bound to each Property  API
extension, so it cannot be changed at property definition time or during the propety lifecycle.
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6.8. PathProperty
When a property is bound to a data model attribute, the Holon platform provides the PathProperty
interface to declare a Property  and represent the binding with the data model attribute.

The binding with the data model attribute is represented by the Path interface, extended by the
PathProperty  itself. A Path is the symbolic String  representation of the data model attribute, and can
assume a different meaning for each concrete data persistence context.

Generally speaking, the Path name  corresponds to the name of the data model attribute. In the
PathProperty  case, the property name is the path name itself.

A Path can be hierarchical, supporting parent  path declaration. When a path hierarchy is defined,
the full path name is represented by default by the concatenation of the path hierarchy, starting
from the first ancestor (the root  path), using the dot  (. ) character as path hierarchy separator. The
default fullName()  method can be used to obtain the full path name.

Just like a Property , a Path is typed , i.e. declares the Java type of the path segment which represents.
Talking about a data model, this corresponds to the type of the data model attribute to which the
path segment is bound. For the PathProperty , the path and the property type coincide.

The Path can also be used independently from a Property  definition. The Path interface provides
builder methods to create path instances:

Path<String > stringPath  = Path. of ( " pathName" ,  String . class ) ;  !

String  name = stringPath . getName( ) ;  "
boolean root  = stringPath . isRootPath( ) ;  #

Path<String > hierarchicalPath  = Path. of ( " subName" ,  String . class ) . parent ( stringPath ) ;
$
String  fullName = hierarchicalPath . fullName( ) ;  %

! Create a String  type Path named "pathName"

" The path name is pathName

# The path is a root  path because it has no parent

$ Create a path named subName and set pathName as the parent path

% The path full name will be pathName.subName

The PathProperty  API combines the Property  and Path APIs, allowing to declare a property which is
bound to a data model path .

The PathProperty  builder makes available all the Property  and Path builder methods, allowing to
declare the property path name , the property and path type  and to setup the property
configuration attributes, a property value converter, register property value validators and define
property localization attributes.

A property builder is obtained using the create( É )  static methods:
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public  final  static  PathProperty <Long> ID = PathProperty . create ( " id " ,  Long. class )  !
Ê   . withConfiguration ( " test " ,  1)  "
Ê   . withValidator ( Validator . notNull ( ) )  #
Ê   . message( " Identifier " )  $
Ê   . messageCode( " property.id " ) ;  %

public  final  static  PathProperty <Boolean> VALID = PathProperty . create ( " valid " ,
Boolean. class )  &
Ê   . converter ( PropertyValueConverter . numericBoolean( Integer . class ) ) ;  '

! Create a PathProperty  named id  (the path  name) of type Long

" Add a configuration parameter named test  with value 1

# Add a validator to check that the property value is not null

$ Set the property caption  message

% Set the property caption  localization message code

& Create a PathProperty  named valid  (the path  name) of Boolean type but which is bound to a
Integer  data model attribute type

' Set the converter to perform conversion between the Integer  data model values and the Boolean
property type

As a Path, the PathProperty  builder supports property hierarchy definition, allowing to set the
parent property path:

public  final  static  PathProperty <String > PARENT_PROPERTY = PathProperty . create ( "
parent " ,  String . class ) ;

public  final  static  PathProperty <String > A_PROPERTY = PathProperty . create ( " child " ,
String . class )
Ê   . parent ( PARENT_PROPERTY) ;  !

! Create a PathProperty  named child  and set the PARENT_PROPERTY property definition as parent
path

6.8.1. PathProperty sub types

When a PathProperty  is used as a data model query  expression, the property value type can be a
discriminant for the expression usage within a query definition. For example, a query restriction
expression can be consistent only for specific data type, or a query function  could only be
applicable for a certain data type.

Since the PathProperty  interface provides useful convenience methods to create expressions  from
the property itself, a set of PathProperty  sub types are provided to deal with the most common data
types.

Each sub type provides one or more specific builder method too, to easily and quickly create the
property definition.


