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Preface

Full text search engines like Apache Lucene are very powerful technologies to add efficient free text search capabilities to applications.
However, Lucene suffers several mismatches when dealing with object domain models. Amongst other things indexes have to be kept up to
date and mismatches between index structure and domain model as well as query mismatches have to be avoided.

Hibernate Search addresses these shortcomings: it indexes your domain model with the help of a few annotations, takes care of
database/index synchronization and brings back regular managed objects from free text queries.

To achieve this, Hibernate Search combines the poweHdjernate ORMand Apache LucenkElasticsearciOpenSearch


http://www.hibernate.org/orm
https://lucene.apache.org
https://www.elastic.co/elasticsearch
https://www.opensearch.org

Chapter 1. Compatibility

1.1. Dependencies

Table 1.1: Compatible versions of dependencies

Version Note
Java Runtime 17,21 or 25
Hibernate ORM (for theHibernate ORM 7.2.0.CR3
mapper)
Jakarta Persistence (for the Hibernate ORM 3.2
mapper)
Apache Lucene (for theLucene backend 9.12.3 Or Lucene 10.3.2 when using JDK 21+ and
different Maven artifacts
Elasticsearch server (for the Elasticsearch 7.10+, 8.x or 9.x Most of older minor versions (e.g. 7.11 or 8.0)
backend) are not given priority for bugfixes and new
features.
OpensSearch server (for theElasticsearch 1.3, 2.x or 3.x Other minor versions may work but are not
backend) given priority for bugfixes and new features.

Find more information for all versions of Hibernate Search on oampatibility matrix.

Thecompatibility policy may also be of interest.

Elasticsearch licensing

While Elasticsearch up to 7.10 was distributed under the Apache License 2.0, be aware that Elasticsearch 7.11-8.15
versions are distributed under the Elastic License and the SSPL, whicha@reonsidered open-source by the Open
Source Initiative Starting with Elasticsearch 8.16 the AGPL v3 license was added. Please refgrsté/www.elastic.co/

to learn more on the licensing of Elasticsearch.

Only the low-level Java REST client, which Hibernate Search depends on, remains open-source.

OpenSearch

While it historically targetecElasticOs Elasticsearch distributiddibernate Search is also compatible witpenSearch
and regularly tested against it; se@ompatibility for more information.

Every section of this documentation referring to Elasticsearch is also relevant for the OpenSearch distribution.

1.1.1. Adding Hibernate Search dependencies to your project

Hibernate Search BOM

If you get Hibernate Search from Maven, it is recommended to import Hibernate Search BOM as part of your dependency management to
keep all its artifact versions aligned:

<dependencyManagement>
<dependencies>
SIE
Import Hibernate Search BOM
to get all of its artifact versions aligned:
>
<dependency>
<groupld>org.hibernate.search </groupld>
<artifactld> hibernate-search-bom </artifactld>
<version>8.2.0.CR1</version>
<type>pors/type>
<scope3*mport </scope>
</dependency>

[T [T [T T [T [T [T [Th [T [Th [T [Th


https://hibernate.org/search/releases/#compatibility-matrix
https://hibernate.org/community/compatibility-policy/
https://opensource.org/node/1099
https://opensource.org/node/1099
https://www.elastic.co/
https://www.elastic.co/elasticsearch
https://www.opensearch.org

E <!-- Any other dependency management entries -->
E </dependencies>
</dependencyManagement>

Hibernate Search Platform

Features detailed below arecubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!Nlor even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.

Besides the lean BOM file, Hibernate Search also provides several platform POM files that manage the versions of Hibernate Search
artifacts, and their transitive dependenciesand related artifacts that must be aligned. For example, it brings the management of all other
org.hibernate.orm artifacts, beyond the ones required by tHeRM mapperor extra Lucene artifacts likeicene-suggest orlucene-
analysis-icu and others, that can be helpful for more advanced applications. These platform files will help keep the versions of extra
Hibernate ORM/Lucene/Elasticsearch client dependencies aligned with the versions of artifacts from the same groups that are used by
Hibernate Search itself.

Currently, there are two platform POM files for Hibernate Search:

¥ hibernate-search-platform-bom : use this when in doubt.
¥ hibernate-search-platform-next-bom : use this if you want to use theucene-nextbackend.

To leverage the dependency management provided by these platform files, use the same approach of importing asifegulee BOMile:
Importing the Hibernate Search platform BOM

<dependencyManagement>
F  <dependencies>
SIS
Import Hibernate Search platform
to get all of its artifact versions aligned:
>
<dependency>
<groupld>org.hibernate.search </groupld>
<artifactld> hibernate-search-platform-bom </artifactld>
<version>8.2.0.CR1</version>
<type>pors/type>
<scope3¥mport </scope>
</dependency>
<!-- Any other dependency management entries -->
</dependencies>
</dependencyManagement>

[T M [T [ T [ [T [T e [T 70 [T [T M

<dependencies>
<!-- Any other dependency management entries -->
<l--
For example, add an extra Lucene dependency without specifying the version
as it is managed by the platform POM:
>
<dependency>
<groupld>org.apache.lucene </groupld>
<artifactld> lucene-suggest </artifactld>
</dependency>
<!-- Any other dependency management entries -->
</dependencies>

[T T [T [T [T» [T TP [Th [Th [T

1.2. Framework support

1.2.1. Quarkus

Quarkushas an official extension fdtibernate Search with Hibernate ORMing theElasticsearch backendwhich is a tight integration
with additional features, different dependencies, and different configuration properties.

As your first step to using Hibernate Search within Quarkus, we recommend you follow Quatkilsbsate Search Guidet is a great


https://hibernate.org/community/compatibility-policy/
https://quarkus.io/
https://quarkus.io/guides/hibernate-search-orm-elasticsearch

hands-on introduction to Hibernate Searcland it covers the specifics of Quarkus.

1.2.2. WildFly

WildFlyincludes modules foHibernate Search with Hibernate ORMing either thd_ucene backendr theElasticsearch backend

To start using Hibernate Search within WildFly, see Hibernate Search section in the WildFly Developer Guitleovers all the specifics of
WildFly.

1.2.3. Spring Boot

Hibernate Search can easily be integrated int®pring Bootapplication. Just read about Spring BootOs specifics below, then follow the
getting started guide

Configuration properties

application.properties  /application.yaml are Spring Boot configuration files, not JPA or Hibernate Search configuration files. Adding
Hibernate Search properties starting withibernate.search. directly in that file will not work.

Whenintegrating Hibernate Search with Hibernate ORM

Prefix your Hibernate Search properties wisipring.jpa.properties.  , so that Spring Boot passes along the properties to Hibernate
ORM, which will pass them along to Hibernate Search.

For example:

spring.jpa.properties.hibernate.search.backend.hosts = elasticsearch.mycompany.com

When using theStandalone POJO mapper

You can pass properties programmatically 8archMappingBuilder#property .

Dependency versions

Spring Boot automatically sets the version of dependencies without your knowledge. While this is ordinarily a good thing, from time to time
Spring Boot dependencies will be a little out of date. Thus, it is recommended to override Spring BootOs defaults at least for some key
dependencies.

With Maven, there are a few ways to override these versions depending on how Spring is added to the application. If your application®s PON
file is usingspring-boot-starter-parent as its parent POM then simply adding version properties to your P@p&serties> should help:

<properties>

E <hibernate.version> 7.2.0.CR3</hibernate.version>

E <elasticsearch-client.version> 9.2.1 </elasticsearch-client.version>
E <!I-- ... plus any other properties of yours ... -->

</properties>

If, after setting the properties above, you still are getting the same version of the libraries, check if property names in the
Spring BootOs BOM have changed, and if so use the new property name.

Alternatively, if either thespring-boot-dependencies or thespring-boot-starter-parent is imported into the dependency management
(<dependencyManagemepthen overriding the versions can be done either by importing a BOM listing the dependencies we want to
override, or by explicitly listing a dependency with its version that we want to be used:

Override dependencies either with another BOM or explicitly

<dependencyManagement>
F  <dependencies>
SIS
Overriding Hibernate ORM version by importing the BOM.
Alternatively, can be done by adding specific dependencies
as shown below for Elasticsearch dependencies.
>
<dependency>
<groupld>org.hibernate.orm </groupld>
<artifactld> hibernate-platform </artifactld>
<version>7.2.0.CR3</version>

T > e > e [ e T e m


https://wildfly.org/
https://docs.wildfly.org/38/Developer_Guide.html#using-hibernate-search
https://spring.io/projects/spring-boot
https://docs.hibernate.org/search/8.2/reference/en-US/html_single/../../../getting-started/orm/index/../en-US/html_single/index.html#mapper-orm-getting-started
https://docs.spring.io/spring-boot/docs/2.5.1/reference/html/application-properties.html#application-properties.data.spring.jpa.properties

<type>pors/type>
<scope3*mport </scope>
</dependency>
<dependency>
<groupld>org.springframework.boot </groupld>
<artifactld> spring-boot-dependencies </artifactld>
<version>3.5.0 </version>
<type>pors/type>
<scope3¥mport </scope>
</dependency>
SIS
Since there is no BOM for the Elasticsearch REST client,
these dependencies have to be listed explicitly:

>

<dependency>
<groupld>org.elasticsearch.client  </groupld>
<artifactld> elasticsearch-rest-client </artifactld>
<version>9.2.1 </version>

</dependency>

<dependency>
<groupld>org.elasticsearch.client  </groupld>
<artifactld> elasticsearch-rest-client-sniffer </artifactld>
<version>9.2.1 </version>

</dependency>

<!I-- Other dependency management entries -->
</dependencies>
</dependencyManagement>

[T [T [T [T [T [T [T [T [T [T [T [T [T [Th [T [T [T [T [T [T [T [T [T [T TP [T

For other build tools refer to their documentation for details.

MavenGdependencyplugin (or your build tool corresponding alternative) can be used to verify that the version override
was correctly applied, e.g.:

# Show the dependency tree filtering for Hibernate and Elasticsearch dependencies to reduce the
output:
mvn dependency:tree "-Dincludes=org.hibernate.*,org.elasticsearch.*"

If, after setting the properties above, you still have problems (e&NgClassDefFoundErrof with some of Hibernate

SearchOs dependencies, look for the version of that dependenspiimg BootOs POandHibernate SearchOs POikere

will probably be a mismatch, and generally overriding Spring BootOs version to match Hibernate SearchOs version will
work fine.

Application hanging on startup

Spring Boot 2.3.x and above is affected by a bug that causes the application to hang on startup when using Hibernate Search, particularly
when using custom components (custom bridges, analysis configurers, E).

The problem, which is not limited to just Hibernate Seardtas been reportedbut hasnOt been fixed yet in Spring Boot 2.5.1.

As a workaround, you can set the properyring.data.jpa.repositories.bootstrap-mode to deferred or, if that doesnOt worlefault .
Interestingly, using@EnableJpaRepositories(bootstrapMode = BootstrapMode.DEFERREDs been reported to work even in situations
where settingspring.data.jpa.repositories.bootstrap-mode to deferred didnOt work.

Alternatively, if you do not need dependency injection in your custom components, you can refer to those components with the prefix
constructor:  so that Hibernate Search doesnOt even try to use Spring to retrieve the components, and thus avoids the deadlock in Spring.
Seethis sectionfor more information.

Spring BootOs Elasticsearch client and auto-configuration

As you may know, Spring Boot includes "auto-configuration" that triggers as soon as a dependency is detected in the classpath.
This may lead to problems in some cases when dependencies are used by the application, but not through Spring Boot.

In particular, Hibernate Search transitively brings in a dependency to ElasticsearchOs low-level REST Client. Spring Boot, through
ElasticsearchRestClientAutoConfiguration , will automatically set up an Elasticsearch REST client targeting (by default)
http://localhost:9200  as soon as it detects that dependency to the Elasticsearch REST Client JAR.


https://search.maven.org/artifact/org.springframework.boot/spring-boot-dependencies/3.5.0/pom
https://search.maven.org/artifact/org.hibernate.search/hibernate-search-parent/8.2.0.CR1/pom
https://github.com/spring-projects/spring-framework/issues/25111
https://docs.spring.io/spring-boot/docs/3.5.0/api/org/springframework/boot/autoconfigure/elasticsearch/ElasticsearchRestClientAutoConfiguration.html
http://localhost:9200

If your Elasticsearch cluster is not reachablehdtp://localhost:9200 , this might lead to errors on startup.

To get rid of these errors, eith@onfigure SpringOs Elasticsearch client manyaiiydisable this specific auto-configuration

Spring BootOs Elasticsearch client is completely separate from Hibernate Search: the configuration of one wonOt affect the
other.

1.2.4. Other

If your framework of choice is not mentioned in the previous sections, donOt worry: Hibernate Search works just fine with plenty of other
frameworks.

Just follow thegetting started guideto try it out.


http://localhost:9200
https://docs.spring.io/spring-boot/docs/3.5.0/reference/html/features.html#features.nosql.elasticsearch.connecting-using-rest
https://www.baeldung.com/spring-data-disable-auto-config
https://docs.hibernate.org/search/8.2/reference/en-US/html_single/../../../getting-started/orm/index/../en-US/html_single/index.html#mapper-orm-getting-started

Chapter 2. Getting started with Hibernate Search

To get started with Hibernate Search, check out the following guides:

¥If your entitiesare defined in Hibernate ORM, s&etting started with Hibernate Search in Hibernate ORM
¥ If your entities arenot defined in Hibernate ORM, s&etting started with Hibernate SearchOs Standalone POJO Mapgead.


https://docs.hibernate.org/search/8.2/reference/en-US/html_single/../../../getting-started/orm/index/../en-US/html_single/index.html#mapper-orm-getting-started
https://docs.hibernate.org/search/8.2/reference/en-US/html_single/../../../getting-started/standalone/index/../en-US/html_single/index.html#mapper-pojo-standalone-getting-started

Chapter 3. Migrating

If you are upgrading an existing application from an earlier version of Hibernate Search to the latest release, make sure to check out the
migration guide

To Hibernate Search 5 users

If you pull our artifacts from a Maven repository, and you come from Hibernate Search 5, be aware that just bumping the
version number will not be enough.

In particular, the group IDs changed froong.hibernate to org.hibernate.search , most of the artifact IDs changed to
reflect the new mapper/backend design, and the Lucene integration now requires an explicit dependency instead of
being available by default. Reddependenciesor more information.

Additionally, be aware that a lot of APIs have changed, some only because of a package change, others because of more
fundamental changes (like moving away from using Lucene types in Hibernate Search APIs). For that reason, you are
encouraged to migrate first to Hibernate Search 6.0 using &@ migration guide and only then to later versions (which

will be significantly easier).


https://hibernate.org/search/documentation/migrate/
https://docs.hibernate.org/search/8.2/reference/en-US/html_single/../../../getting-started/orm/index/../en-US/html_single/index.html#mapper-orm-getting-started-dependencies
https://docs.hibernate.org/search/6.0/migration/html_single/

Chapter 4. Concepts

4.1. Full-text search

Full-text search is a set of techniques for searching, in a corpus of text documents, the documents that best match a given query.

The main difference with traditional search!N!for example in an SQL database!N!is that the stored text is not considered as a single block of
text, but as a collection of tokens (words).

Hibernate Search relies on eithépache Lucener Elasticsearchto implement full-text search. Since Elasticsearch uses Lucene internally,
they share a lot of characteristics and their general approach to full-text search.

To simplify, these search engines are based on the concept of inverted indexes: a dictionary where the key is a token (word) found in a
document, and the value is the list of identifiers of every document containing this token.

Still simplifying, once all documents are indexed, searching for documents involves three steps:

1. extracting tokens (words) from the query;
2. looking up these tokens in the index to find matching documents;
3. aggregating the results of the lookups to produce a list of matching documents.

Lucene and Elasticsearch are not limited to just text search: numeric data is also supported, enabling support for
| integers, doubles, longs, dates, etc. These types are indexed and queried using a slightly different approach, which
obviously does not involve text processing.

4.2. Entity types

When it comes to the domain model of applications, Hibernate Search distinguishes between types (Java classes) that are considered
entities, and those that are not.

The defining characteristic of entity types in Hibernate Search is that their instances have a distinct lifecycle: an entity instance may be
saved into a datastore, or retrieved from it, without requiring the saving or retrieval of an instance of another type. For that purpose, each
entity instance is assumed to carry an immutable, unique identifier.

These characteristics allow Hibernate Searchrt@p entity types to indexes, but only entity types. "Embeddable" types that are referenced
from or contained within an entity, but whose lifecycle is completely tied to that entity, cannot be mapped to an index.

Multiple aspects of Hibernate Search involve the concept of entity types:

1. Each entity type has aantity name, distinct from the type name. E.g. for a class nanwedn.acme.Bookthe entity name could b&ook
(the default), or any arbitrarily chosen string.

2. Properties pointing to an entity type (calledssociation$ have specific mechanics; in particular, in order to handéndexing,
Hibernate Search needs tenow about the inverse side of associations

3. For the purposes of change tracking whegindexing (e.g. inndexing plang, entity types represent the smallest scope Hibernate
Search considers.

This means the paths representing "changed properties" in Hibernate Search always have an entity as their starting point, and the
components within these paths never reach into another entity (but may point to one, whemssociationchanges.

4. Hibernate Search may need additional configuration to enable loading of entity types from an external datastore, blédentities
matching a query from an external soura® toload all entity instances from an external source for full reindexing

4.3. Mapping

Applications targeted by Hibernate search use antity-based model to represent data. In this model, each entity is a single object with a
few properties of atomic typeString , Integer , LocalDate, E). Each entity can contain non-root aggregates ("embeddable” types), and
each can also have multiple associations to one or even many other entities.

By contrast, Lucene and Elasticsearch work with documents. Each document is a collection of "fields", each field being assigned a name!N!a
unique string!Nland a value!NIwhich can be text, but also numeric data such as an integer or a date. Fields also have a type, which not only
determines the type of values (text/numeric), but more importantly the way this value will be stored: indexed, stored, with doc values, etc.
Each document can contain nested aggregates ("objects"/"nested documents"), but there cannot really be associations between top-level
documents.

Thus:

¥ Entities are organized as a graph, where each node is an entity and each association is an edge.


http://lucene.apache.org/
https://www.elastic.co/products/elasticsearch

¥Documents are organized, at best, as a collection of trees, where each tree is a document, optionally with nested documents.

There are multiple mismatches between the entity model and the document model: simple property types vs. more complex field types,
associations vs. no associations, graph vs. collection of trees.

The goal oimapping, in Hibernate search, is to resolve these mismatches by defining how to transform one or more entities into a
document, and how to resolve a search hit back into the original entity. This is the main added value of Hibernate Search, the basis for
everything else fronmindexingto the various search DSLs.

Mapping is usually configured using annotations in the entity model, but this can also be achieved using a programmatic API. To learn more
about how to configure mapping, seeMapping entities to indexes

To learn how to index the resulting documents, séadexing entities(hint: for theHibernate ORM integrationtOsutomatic).
To learn how to search with an API that takes advantage of the mapping to be closer to the entity model, in particular by returning hits as

entities instead of just document identifiers, se&earching

4.4. Binding

While themapping definition is declarative, these declarations need to be interpreted and actually applied to the domain model.

ThatOs what Hibernate Search calls "binding": during startup, a given mapping instruction@sgnericField) will result in a "binder"
being instantiated and called, giving it an opportunity to inspect the part of the domain model itOs applied to and to "bind" (assign) a
component to that part of the model!N!for example a "bridge", responsible for extracting data from an entity during indexing.

Hibernate Search comes with binders and bridges for many common use cases, and also provides the ability to plug in custom binders and
bridges.

For more information, in particular on how to plug in custom binders and bridges, sBanding and bridges

4.5. Analysis

As mentioned irFull-text search the full-text engine works on tokens, which means text has to be processed both when indexing
(document processing, to build the token " document index) and when searching (query processing, to generate a list of tokens to look up).

However, the processing is n@uist about "tokenizing". Index lookups arexact lookups, which means that looking u@reat (capitalized)
will not return documents containing onlgreat (all lowercase). An extra step is performed when processing text to address this caveat:
token filtering, which normalizes tokens. Thanks to that "normalizatiorGreat will be indexed agreat, so that an index lookup for the
querygreat will match as expected.

In the Lucene world (Lucene, Elasticsearch, Solr, E), text processing during both the indexing and searching phases is called "analysis" and
is performed by an "analyzer".

The analyzer is made up of three types of components, which will each process the text successively in the following order:

1. Character filter: transforms the input characters. Replaces, adds or removes characters.
2. Tokenizer: splits the text into several words, called "tokens".

3. Token filter: transforms the tokens. Replaces, add or removes characters in a token, derives new tokens from the existing ones, removes
tokens based on some condition, E

The tokenizer usually splits on whitespaces (though there are other options). Token filters are usually where customization takes place.
They can remove accented characters, remove meaningless suffikes (-s, E) or tokens @, the, E), replace tokens with a chosen
spelling i-fi ! wifi ), etc.

Character filters, though useful, are rarely used, because they have no knowledge of token boundaries.

Unless you know what you are doing, you should generally favor token filters.

In some cases, it is necessary to index text in one block, without any tokenization:

¥ For some types of text, such as SKUs or other business codes, tokenization simply does not make sense: the text is a single "keyword".

¥ For sorts by field value, tokenization is not necessary. It is also forbidden in Hibernate Search due to performance issues; only non-
tokenized fields can be sorted on.

To address these use cases, a special type of analyzer, called "normalizer”, is available. Normalizers are simply analyzers that are
guaranteed not to use a tokenizer: they can only use character filters and token filters.

In Hibernate Search, analyzers and normalizers are referenced by their name, for exavhple defining a full-text field Analyzers and
normalizers have two separate namespaces.
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Some names are already assigned to built-in analyzers (in Elasticsearch in particular), but it is possible (and recommended) to assign names
to custom analyzers and normalizers, assembled using built-in components (tokenizers, filters) to address your specific needs.

Each backend exposes its own APIs to define analyzers and normalizers, and generally to configure analysis. See the documentation of eacl
backend for more information:

¥ Analysis for the Lucene backend
¥ Analysis for the Elasticsearch backend

4.6. Commit and refresh

In order to get the best throughput when indexing and when searching, both Elasticsearch and Lucene rely on "buffers" when writing to and
reading from the index:

¥When writing, changes are ndalirectly written to the index, but to an "index writer" that buffers changes in-memory or in temporary
files.

The changes are "pushed" to the actual index when the writecasnmitted Until the commit happens, uncommitted changes are in an
"unsafe" state: if the application crashes or if the server suffers from a power loss, uncommitted changes will be lost.

¥When reading, e.g. when executing a search query, data is not d@adtly from the index, but from an "index reader" that exposes a
view of the index as it was at some point in the past.

The view is updated when the readerrisfreshed Until the refresh happens, results of search queries might be slightly out of date:
documents added since the last refresh will be missing, documents delete since the last refresh will still be there, etc.

Unsafe changes and out-of-sync indexes are obviously undesirable, but they are a trade-off that improves performance.
Different factors influence when refreshes and commit happen:

¥ Listener-triggered indexingandexplicit indexingwill, by default, require that a commit of the index writer is performed after each set of
changes, meaning the changes are safe after the Hibernate ORM transaction commit returns (fditieate ORM integrationor the
SearchSessioris close() method returns (for theStandalone POJO MappgrHowever, no refresh is requested by default, meaning the
changes may only be visible at a later time, when the backend decides to refresh the index reader. This behavior can be customized by
setting a differentsynchronization strategy

¥ Themass indexewill not require any commit or refresh until the very end of mass indexing, to maximize indexing throughput.
¥Whenever there are no particular commit or refresh requirements, backend defaults will apply:
" Seehere for Elasticsearch
" Seehere for Lucene
¥ A commit may be forced explicitly through theush() API
¥ A refresh may be forced explicitly though thefresh() API

Even though we use the word "commit", this is not the same concept as a commit in relational database transactions:
there is no transaction and no "rollback" is possible.

There is no concept of isolation, either. After a refreali,changes to the index are taken into account: those committed
to the index, but also those that are still buffered in the index writer.

For this reason, commits and refreshes can be treated as completely orthogonal concepts: certain setups will
occasionally lead to committed changes not being visible in search queries, while others will allow even uncommitted
changes to be visible in search queries.

4.7. Sharding and routing

Sharding consists in splitting index data into multiple "smaller indexes", called shards, in order to improve performance when dealing with
large amounts of data.

In Hibernate Search, similarly to Elasticsearch, another concept is closely related to sharding: routing. Routing consists in resolving a
document identifier, or generally any string called a "routing key", into the corresponding shard.

When indexing:

¥ A document identifier and optionally a routing key are generated from the indexed entity.
¥The document, along with its identifier and optionally its routing key, is passed to the backend.

¥The backend "routes" the document to the correct shard, and adds the routing key (if any) to a special field in the document (so that itOs
indexed).

¥ The document is indexed in that shard.
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When searching:

¥The search query can optionally be passed one or more routing keys.
¥If no routing key is passed, the query will be executed on all shards.
¥If one or more routing keys are passed:

" The backend resolves these routing keys into a set of shards, and the query will only be executed on all shards, ignoring the other
shards.

" Afilter is added to the query so that only documents indexed with one of the given routing keys are matched.
Sharding, then, can be leveraged to boost performance in two ways:

¥When indexing: a sharded index can spread the "stress" onto multiple shards, which can be located on different disks (Lucene) or
different servers (Elasticsearch).

¥When searching: if one property, letOs calhiegory, is often used to select a subset of documents, this property canléined as a
routing key in the mappingso that itOs used to route documents instead of the document ID. As a result, documents with the same value
for category will be indexed in the same shard. Then when searching, if a query already filters documents so that it is known that the
hits will all have the same value faategory, the query can be manuallgouted to the shards containing documents with this valyand
the other shards can be ignored

To enable sharding, some configuration is required:

¥The backends require explicit configuration: séere for Luceneandhere for Elasticsearch

¥In most cases, document IDs are used to route documents to shards by default. This does not allow taking advantage of routing when
searching, which requires multiple documents to share the same routing key. Applying routing to a search query in that case will return
at most one result. To explicitly define the routing key to assign to each document, assigfing bridgesto your entities.

n Sharding is static by nature: each index is expected to have the same shards, with the same identifiers, from one boot to
the other. Changing the number of shards or their identifiers will require full reindexing.
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Chapter 5. Architecture

5.1. Components of Hibernate Search

From the userOs perspective, Hibernate Search consists of two components:

Mapper
The mapper "maps" the user model to an index model, and provide APIs consistent with the user model to perform indexing and
searching.

Most applications rely on thélibernate ORM mappemwhich offers the ability to index properties of Hibernate ORM entities, but
there is also &tandalone POJO mappehat can be used without Hibernate ORM.

The mapper is configured partly through annotations on the domain model, and partly through configuration properties.

Backend
The backend is the abstraction over the full-text engines, where "things get done". It implements generic indexing and searching
interfaces for use by the mapper through "index managers", each providing access to one index.

For instance the_.ucene backenddelegates to the Lucene library, and tiigasticsearch backendelegates to a remote
Elasticsearch cluster.

The backend is configured partly by the mapper, which tells the backend which indexes must exist and what fields they must have,
and partly through configuration properties.

The mapper and the backend work together to provide three main features:

Mass indexing
This is how Hibernate Search rebuilds indexes from zero based on the content of a database.
The mapper queries the database to retrieve the identifier of every entity, then processes these identifiers in batches, loading the

entities then processing them to generate documents that are sent to the backend for indexing. The backend puts the document in
an internal queue, and will index documents in batches, in background processes, notifying the mapper when itOs done.

See Indexing a large amount of data with theassindexerfor details.

Explicit and listener-triggered indexing
Explicit and listener-triggered indexing rely on indexing plargeérchindexingPlan) to index specific entities as a result of limited
changes.

With explicit indexing the caller explicitly passes information about changes on entities toirshexing plan with listener-triggered
indexing, entity changes are detected transparently Iye Hibernate ORM integratiofwith a few exceptiony and added to the
indexing plan automatically.

l Listener-triggered indexing only makes sense in the contexthaf Hibernate ORM integratigrthere isno such
H feature available for the Standalone POJO Mapper

In both cases, théndexing planwill deduce from those changes whether entities need to be reindexed, be it the changed entity
itself orother entities that embed the changed entity in their index

Upon transaction commit, changes in the indexing plan are processed (either in the same thread or in a background process,
depending on thecoordination strategy), and documents are generated, then sent to the backend for indexing. The backend puts

the documents in an internal queue, and will index documents in batches, in background processes, notifying the mapper when itOs
done.

See Implicit, listener-triggered indexindor details.

Searching

This is how Hibernate Search provides ways to query an index.

The mapper exposes entry points to the search DSL, allowing selection of entity types to query. When one or more entity types are
selected, the mapper delegates to the corresponding index managers to provide a Search DSL and ultimately create the search
query. Upon query execution, the backend submits a list of entity references to the mapper, which loads the corresponding entities.
The entities are then returned by the query.

See Searchingfor detalils.
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5.2. Examples of architectures

5.2.1. Overview

Table 5.1: Comparison of architectures

Architecture Single-node with Lucene

Compatible mappers
Application topology Single-node
Extra bits to maintain Indexes on filesystem

Guarantee of index updates

Visibility of index updates Configurable: immediate or

eventual
Native features Mostly for experts

Overhead for application

threads
Overhead for the database Low
Impact on database schema None

Limitations

Out-of-sync indexes in rare situationsoncurrent @IndexedEmbedded

backend /O errors

5.2.2. Single-node application with the Lucene backend

Description

No coordination with
Elasticsearch

Both Hibernate ORM integratioand Standalone POJO Mapper

Non-transactional, after the database transaction /
SearchSession.close() returns

Low to medium

Outbox polling with
Elasticsearch

Hibernate ORM integratioonly
Single-node or multi-node
Elasticsearch cluster

Transactional, on database
transaction commit

Configurable: immediate (poor Eventual
performance) or eventual
For anyone
Very low

Low to medium

Extra tables

Listener-triggered indexing ignorestPQL/SQL queriegsymmetric association updates

No other known limitation

With theLucene backendindexes are local to a given application node (JVM). They are accessed through direct calls to the Lucene library,

without going through the network.

Single-node application
with Hibernate ORM and Hibernate Search

Application

Entity data

threads

Index updates Search results

Lucene index on
local filesystem
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This mode is only relevant to single-node applications.

Pros and cons

Pros:

¥ Simplicity: no external services are required, everything lives on the same server.

¥ Immediate visibility (~milliseconds) of index updates. While other architectures can perform comparably well for most use cases, a
single-node, Lucene backend is the best way to implement indexing if you need changes to be visible immediately after the database
changes.

Cons:

¥ Without coordination, backend errors during indexing may lead to out-of sync indexes
¥ Without coordination, in rare cases, indexing involvii@indexedEmbeddathy lead to out-of sync indexes

¥Not so easy to extend: experienced developers can access a lot of Lucene features, even those that are not exposed by Hibernate
Search, by providing native Lucene objects; however, Lucene APIs are not very easy to figure out for developers unfamiliar with Lucene.
If youOre interested, see for exampleerybased predicates

¥ Overhead for application threads: reindexing is done directly in application threads, and it may require additional time to load data that
must be indexed from the database. Depending on the amount of data to load, this may increase the applicationOs latency and/or
decrease its throughput.

¥No horizontal scalability: there can only be one application node, and all indexes need to live on the same server.

Getting started

To implement this architecture, use the following Maven dependencies:

Whenintegrating with Hibernate ORM

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-mapper-orm </artifactld>

E <version>8.2.0.CR1</version>

</dependency>

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-backend-lucene </artifactld>
E <version>8.2.0.CR1</version>

</dependency>

With the Standalone POJO Mapper(no Hibernate ORM)

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-mapper-pojo-standalone </artifactld>
E <version>8.2.0.CR1</version>

</dependency>

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-backend-lucene </artifactld>

E <version>8.2.0.CR1</version>

</dependency>

5.2.3. Single-node or multi-node application, without coordination and with the Elasticsearch backend

Description

With theElasticsearch backendndexes are not tied to the application node. They are managed by a separate cluster of Elasticsearch
nodes, and accessed through calls to REST APIs.

Thus, it is possible to set up multiple application nodes in such a way that they all perform index updates and search queries
independently, without coordinating with each other.
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Application Cluster
with Hibernate ORM and Hibernate Search

Entity data
Application Application
Node 1 threads
o T Elasticsearch
|
! Application i Application [fae]
' Node 2 ! threads 1+ | searchresute | - \
! lrmmessassaas Elasticsearch ! Elasticsearch
e e e e e e s Node 2 ! Cluster
i (indexes)
ro Elasticsearch !
i Application :r Application Node N ’:
i Node N i threads G NITTTETRRRRRS
1

The Elasticsearch cluster may be a single node living on the same server as the application.

Pros and cons

Pros:

¥ Easy to extend: you can easily access most Elasticsearch features, even those that are not exposed by Hibernate Search, by providing

your own JSON. See for exampl8ON-defined predicatesor JSON-defined aggregation®rleveraging advanced features with JSON
manipulation.

¥ Horizontal scalability of the indexes: you can size the Elasticsearch cluster according to your need$S@dahility and resilience" in
the Elasticsearch documentation

¥ Horizontal scalability of the application: you can have as many instances of the application as you need (though high concurrency
increases the likeliness of some problems with this architecture, see "Cons" below).

Cons:

¥ Without coordination, backend errors during indexing may lead to out-of sync indexes
¥Without coordination, in rare cases, indexing involvi@indexedEmbeddathy lead to out-of sync indexes
¥Need to manage an additional service: the Elasticsearch cluster.

¥ Overhead for application threads: reindexing is done directly in application threads, and it may require additional time to load data that
must be indexed from the database. Depending on the amount of data to load, this may increase the applicationOs latency and/or
decrease its throughput.

¥ Delayed visibility(~1 second) of index updates (near-real-time). While changes can be made visible as soon as possible after the
database changes, Elasticsearchrisar-real-timeby nature, and wonOt perform very well if you need changes to be visible immediately
after the database changes.

Getting started

To implement this architecture, use the following Maven dependencies:

Whenintegrating with Hibernate ORM

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-mapper-orm </artifactld>

E <version>8.2.0.CR1</version>

</dependency>

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-backend-elasticsearch ~ </artifactld>
E <version>8.2.0.CR1</version>

</dependency>
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With the Standalone POJO Mapper(no Hibernate ORM)

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-mapper-pojo-standalone </artifactld>
E <version>8.2.0.CR1</version>

</dependency>

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-backend-elasticsearch ~ </artifactld>
E <version>8.2.0.CR1</version>

</dependency>

5.2.4. Multi-node application with outbox polling and Elasticsearch backend

Features detailed below aricubating they are still under active development.

The usuakcompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!Nlor even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.

Description

With Hibernate Search@stbox-polling coordination strategy entity change events are not processed immediately in the ORM session
where they arise, but are pushed to an outbox table in the database.

A background process polls that outbox table for new events, and processes them asynchronously, updating the indexes as necessary.
Since that queuecan be shardedmultiple application nodes can share the workload of indexing.

This requires theElasticsearch backendo that indexes are not tied to a single application node and can be updated or queried from
multiple application nodes.

Application Cluster .
/ with Hibernate ORM and Hibernate Search E”'g::;“ge

Entity data
r—— Entity dat
Application Application Background 1} Nty cata
Mode 1 threads process _J Entity change
A N events
B e —————————L\ Index updates
r H‘-‘_‘_‘-‘_‘_‘_‘_.
e
! Application ] Application 11 Node 1
i Node 2 ' threads | process Searchresults | Sl .
i Y —————— Y ——— i Elasticsearch | Elasticsearch
R o Node 2 ! Cluster
S - (indexes)

T T T T T T T T T T T T T T T Tl \ (T Tt 1
[ ! Elasticsearch |
1 _ S e T e
! Application ] Application i Background H __ _I:J_DEE_N___,:

Node N ! | i
! ke i threads | process |
1 . h

Pros and cons

Pros:

¥ Safest:

" the possibility of out-of-sync indexes caused mdexing errors in the backenthat affects other architectures is eliminated here,
because entity change eventre persisted in the same transaction as the entity changdlewing retries for as long as necessary.

" the possibility of out-of-sync indexes caused bgncurrent updatesthat affects other architectures is eliminated here, becausach
entity instance is reloaded from the database within a new transactioefore being re-indexed.
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¥ Easy to extend: you can easily access most Elasticsearch features, even those that are not exposed by Hibernate Search, by providing
your own JSON. See for exampl8ON-defined predicatesor JSON-defined aggregation®rleveraging advanced features with JSON
manipulation.

¥ Minimal overhead for application threads: application threadsly need to append events to the queuthey donOt perform reindexing
themselves.

¥ Horizontal scalability of the indexes: you can size the Elasticsearch cluster according to your need$S@¢ahility and resilience" in
the Elasticsearch documentation

¥ Horizontal scalability of the application: you can have as many instances of the application as you need.
Cons:

¥Need to manage an additional service: the Elasticsearch cluster.

¥ Delayed visibility (~1 second or more, depending on load and hardware) of index updates. First because Elasticsaaerkrézal-time
by nature, but also becausthe event queue introduces additional delays

¥ Impact on the database schemadditional tables must be created in the databage hold the data necessary for coordination.

¥ Overhead for the database: the background process that reads entity changes and performs reindes@us to read changed entities
from the database

Getting started

Theoutbox-polling coordination strategy requires an extra dependency. To implement this architecture, use the following Maven
dependencies:

Whenintegrating with Hibernate ORM

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-mapper-orm </artifactld>

E <version>8.2.0.CR1</version>

</dependency>

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-mapper-orm-outbox-polling  </artifactld>
E <version>8.2.0.CR1</version>

</dependency>

<dependency>

E <groupld>org.hibernate.search </groupld>

E <artifactld> hibernate-search-backend-elasticsearch ~ </artifactld>
E <version>8.2.0.CR1</version>

</dependency>

With the Standalone POJO Mapper(no Hibernate ORM)

This architecture cannot be implemented with the Standalone POJO Mapper at the moment, because this mapggnot support
coordination.

Also, configure coordination as explained ioutbox-polling : additional event tables and polling in background processors
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Chapter 6. Hibernate ORM integration

6.1. Basics

The Hibernate ORNMmapper" is an integration of Hibernate Search into Hibernate ORM.
Its key features include:

¥ Listener-triggered indexingf Hibernate ORM entities as they are modified in the Hibernate GRi/Manager/Session.
¥ Loading of managed entitiegs hits in the result of aearch query

6.2. Startup

The Hibernate Search integration into Hibernate ORM will start automatically, at the same time as Hibernate ORM, as soon as it is present in
the classpath.

If for some reason you need to prevent Hibernate Search from starting, sebtitéean propertyhibernate.search.enabled tofalse .

6.3. Shutdown

The Hibernate Search integration into Hibernate ORM will stop automatically, at the same time as Hibernate ORM.

On shutdown, Hibernate Search will stop accepting new indexing requests: new indexing attempts will throw exceptions. The Hibernate
ORM shutdown will block until all ongoing indexing operations complete.

6.4. MappingMapbased models

"Dynamic-map" entity modelsi.e. models based ojava.util.Map instead of custom classes, cannot be mapped using annotations.
However, they can be mapped using tippogrammatic mapping ARIYou just need to refer to the types by their name using
context.programmaticMapping().type("thename")

¥ Pass the entity name for dynamic entity types.

¥ Pass the "role" for dynamic embedded/component types, i.e. the name of the owning entity, followed by a dot ("."), followed by the dot-
separated path to the component in that entity. For exampWyEntity.myEmbeddedr MyEntity.myEmbedded.myNestedEmbedded

6.5. Multi-tenancy with non-string tenant identifiers
While working with string tenant identifiers in Hibernate ORM has built-in support in Hibernate Search, using non-string tenant identifiers

requires configuring a custom tenant identifier converter. This can be done by passing a bean referefeaanttidentifierConverter  type
to the hibernate.search.multi_tenancy.tenant_identifier_converter configuration property.

6.6. Other configuration

Other configuration properties are mentioned in the relevant parts of this documentation. You can find a full reference of available
properties inthe ORM integration configuration properties appendix
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Chapter 7. Standalone POJO Mapper

Features detailed below arcubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!N!or even removed!Nlin subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.

7.1. Basics

The Standalone POJ®lapperenables mapping arbitrary POJOSs to indexes.
Its key feature compared to thelibernate ORM integratioiis its ability to run without Hibernate ORM or a relational database.

It can be used to index entities coming from an arbitrary datastore or even (though thatOs not recommended in general) to use Lucene or
Elasticsearch as a primary datastore.

Because the Standalone POJO Mapper does not assume anything about the entities being mapped, beyond the fact they are represented as
POJOs, it can be more complex to use than thibernate ORM integrationin particular:

¥ This mappercannot detect entity changes on its owrall indexingmust be explicit

¥ Loading of entities as hits in the result ofsearch querymust beimplemented in the application
¥ Loading of identifiers and entities famass indexingmust beimplemented in the application
¥This mapperdoes not provide coordination between nodeat the moment.

7.2. Startup

Starting up Hibernate Search with the Standalone POJO Mapper is explicit and involves a builder:

Example 7.1: Starting up Hibernate Search with the Standalone POJO Mapper

CloseableSearchMappingsearchMapping =
SearchMappingbuilder ( AnnotatedTypeSourcefromClasses( !
Book class, Associate. class, Managerclass
) )
. property (
"hibernate.search.backend.hosts” , "
"elasticsearch.mycompany.com"

)
-build ();  #

T > mp [T [Ty mp mp e

I Create a builder, passing afnnotatedTypeSourceto let Hibernate Search know where to look for annotations.
" Set additional configuration properties (see als@onfiguratior).
# Build the SearchMapping

Thanks toclasspath scanningyourAnnotatedTypeSourceonly needs to include one class from each JAR containing
annotated types. Other types should be automatically discovered.

See alsdhis sectionto troubleshoot or improve performance of classpath scanning.

7.3. Shutdown

You can shut down Hibernate Search with the Standalone POJO Mapper by callirgpef) method on the mapping:

Example 7.2: Shutting down Hibernate Search with the Standalone POJO Mapper

CloseableSearchMappingsearchMapping = /* ... */ !
searchMappingclose (); "

I Retrieve theSearchMappinghat was returned wherHibernate Search started
" Callclose() to shut down Hibernate Search.
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On shutdown, Hibernate Search will stop accepting new indexing requests: new indexing attempts will throw exceptionslosbg
method will only return once all ongoing indexing operations complete.

7.4. Bean provider

Features detailed below ar@cubating they are still under active development.

The usuakcompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!Nlor even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.
The Standalone POJO Mapper caatrieve beans from CDI/Sprindput that support needs to be implemented explicitly through a bean
provider.

You can plug in your own bean provider in two steps:

1. Define a class that implements therg.hibernate.search.engine.environment.bean.spi.BeanProvider interface.

2. Configure Hibernate Search to use that implementation by setting the configuration propaityernate.search.bean_provider to a
bean referencepointing to the implementation, for examplelass:com.mycompany.MyMappingConfiguretObviously, the reference to
the bean provider cannot be resolved using the bean provider.

7.5. Multi-tenancy

Multi-tenancy needs to be enabled explicitly when starting the Standalone POJO Mapper:

Example 7.3: Enabling multi-tenancy with the Standalone POJO Mapper

CloseableSearchMappingsearchMapping = SearchMappingbuilder ( AnnotatedTypeSourcefromClasses( !

E Book class

))

E ...

E . property ( "hibernate.search.mapping.multi_tenancy.enabled" , true ) "
E .build (); #

I Create a builder.
" Enable multi-tenancy.
# Build the SearchMapping

Once multi-tenancy is enabled, a tenant ID will have to be provided when creati@gaachSessionand in some other cases (creating a
mass indexer aworkspace E).

Example 7.4: Creating tl8z=archSessionwith a tenant identifier

SearchMappingsearchMapping = /* ... */ !
Object tenantld = "myTenantld";
try ( SearchSession searchSession = searchMapping createSessionWithOptions () "
E .tenantld ( tenantld ) #
cbuild () ) { 8
I ...

=7 [T [T T

I Retrieve theSearchMapping

Start creating a new session.

Set the tenant identifier for the new session.
Build the new session.

*# H

When using non-string tenant identifiers, a custofenantldentifierConverter —must be provided:

CloseableSearchMappingsearchMapping = SearchMappingbuilder ( AnnotatedTypeSourcefromClasses( !
E Book class
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...

. property ( "hibernate.search.mapping.multi_tenancy.enabled" , true ) "

. property (
"hibernate.search.mapping.multi_tenancy.tenant_identifier_converter" ,
new TenantldentifierConverter () {

™ > e T M e e me mp

@Override
public String toStringValue (Object tenantld ) {
return tenantld ==null ? null : tenantld .toString ();
}
E @Override
E public Object fromStringValue (String tenantld ) {
E return tenantld ==null ? null : UUIDfromString ( tenantld );
E }
E }
E ) #
E cbuild (); $

I Create a builder.

" Enable multi-tenancy.

# Set a custom tenant identifier converter.
$ Build the SearchMapping

7.6. Mapping

While theHibernate ORM integratioran infer parts of the mapping from the Hibernate ORM mapping, the Standalone POJO Mapper
cannot. As a result, the Standalone POJO Mapper needs more explicit configuration for its mapping:

¥ Entity typesmust bedefined explicitly.
¥ Document identifiers must benapped explicitly.
¥The inverse side of associations must mapped explicitly.

7.7. Indexing

7.7.1. Listener-triggered indexing

The Standalone POJO Mapper does not provide "implicit" indexing similar tolistener-triggered indexingn theHibernate ORM
integration.

Instead, you must index explicitly with aimdexing plan
7.7.2. Explicitly indexing on entity change events

The Standalone POJO Mapper can process entity change events (add, update, delete) and perform indexing accordingly, though events
must necessarily be passed to Hibernate Search explicitly. Belexing plansfor more information about the API.

One major difference with thélibernate ORM integratiofis that transactions (JTA or otherwise are not supported), so indexing is executed
on session closingather than on transaction commit.

7.7.3. Mass indexing

Because by default, the Standalone POJO Mapper does not know anything about where the entity data comestemindexingrequires
plugging in a way to load entitieen massdrom the other datastore: a mass loading strategy.

Mass loading strategies are assignedentity typesas part of theentity definition: seeMass loading strategyor more information.
7.7.4. Entity loading in search queries

Because by default, the Standalone POJO Mapper does not know anything about where the entity data comesfitdynloading in search
gueriesrequires plugging in a way to load a selection of entities from the other datastore: a selection loading strategy.

Selection loading strategies are assignedeatity typesas part of theentity definition: seeSelection loading strategyor more information.

With the Standalone POJO Mapper, if you want entities to be loaded from the index, instead of an external datasource,
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add aprojection constructorto your entity type.

This will automatically result in your entity being loaded from the index when the configuration described in this section
is missing and loading is required (for example when not ussetgect() in a search query).

7.8. Coordination

The Standalone POJO Mapper does not provide any way to coordinate between nodes at the moment, so its behavior is roughly similar to
that described inNo coordination except entity data extracting happens on session closing instead of happening on Hibernate ORM
session flushes, and indexing happens immediately after that instead of happening on transaction commit.

7.9. Reading configuration properties from a file

The Standalone POJO Mapp8earchMappingBuilder can also take properties from Readercompatible with
java.util.Properties#load(Reader)

Example 7.5: Loading configuration properties from a file usiRgaaler

try (

E Reader propertyFileReader = /* ... */ !

) {

E CloseableSearchMappingsearchMapping = SearchMappingbuilder ( AnnotatedTypeSourceempty() ) "
E . properties ( propertyFileReader ) #

E . build ();

}

I Get a reader representing a property file with configuration properties.

Start configuring the Standalone POJO Mapper.
# Pass the property file reader to the builder.

7.10. Other configuration

Other configuration properties are mentioned in the relevant parts of this documentation. You can find a full reference of available
properties inthe Standalone POJO Mapper configuration properties appendix
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Chapter 8. Configuration
8.1. Configuration sources

8.1.1. Configuration sources when integrating into Hibernate ORM

When using Hibernate Search within Hibernate ORM, configuration properties are retrieved from Hibernate ORM.
This means that wherever you set Hibernate ORM properties, you can set Hibernate Search properties:

¥In ahibernate.properties ~ file at the root of your classpath.

¥In persistence.xml , if you bootstrap Hibernate ORM with the JPA APIs

¥In JVM system properties@@myProperty=myValugassed to thgava command)

¥In the configuration file of your framework, for exampémplication.yaml /application.properties

When setting properties through the configuration file of your framework, the keys of configuration properties will likely
be different from the keys mentioned in this documentation.

For examplehibernate.search.backend.hosts ~ will becomequarkus.hibernate-search-orm.elasticsearch.hosts in
Quarkus orspring.jpa.properties.hibernate.search.backend.hosts in Spring Boot.

See Framework supportfor more information.

8.1.2. Configuration sources with the Standalone POJO mapper

When using Hibernate Search in ti&andalone POJO Mappdwithout Hibernate ORM), configuration properties must be set
programmatically as you build the mapping.

Seethis sectionfor more information.
8.2. Configuration properties

8.2.1. Structure of configuration properties

Configuration properties are all grouped under a common root. In the ORM integration, this rddibésnate.search , but other
integrations (Infinispan, E) may use a different one. This documentation will urseernate.search in all examples.

Under that root, we can distinguish between three categories of properties.

Global properties

These properties potentially affect all Hibernate Search. They are generally located just undérilikenate.search root.
Global properties are explained in the relevant parts of this documentation:

¥ Hibernate ORM integration
¥ Standalone POJO Mapper
¥Mapping configuration
¥ And many more.

Backend properties

These properties affect a single backend. They are grouped under a common root:

¥ hibernate.search.backend for the default backend (most common usage).
¥ hibernate.search.backends.<backend-name> for a named backend (advanced usage).
Backend properties are explained in the relevant parts of this documentation:

¥ Lucene backend
¥ Elasticsearch backend
Index properties

These properties affect either one or multiple indexes, depending on the root.
With the roothibernate.search.backend , they set defaults for all indexes of the backend.

With the roothibernate.search.backend.indexes.<index-name> , they set the value for a specific index, overriding the defaults (if
any). The backend and index names must match the names defined in the mapping. For Hibernate ORM entities, the default index
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name is the name of the indexed class, without the packagg.mycompany.Bookvill haveBookas its default index name. Index
names can be customized in the mapping.

Alternatively, the backend can also be referenced by name, i.e. the roots above can alsbdreate.search.backends.<backend-
name>or hibernate.search.backends.<backend-name>.indexes.<index-name>.

Examples:

¥ hibernate.search.backend.io.commit_interval = 500 sets theio.commit_interval  property for all indexes of the default
backend.

¥ hibernate.search.backend.indexes.Product.io.commit_interval = 2000 sets theio.commit_interval  property for the
Product index of the default backend.

¥ hibernate.search.backends.myBackend.io.commit_interval = 500  sets theio.commit_interval  property for all indexes of
backendmyBackend

¥ hibernate.search.backends.myBackend.indexes.Product.io.commit_interval = 2000 sets theio.commit_interval  property
for the Product index of backendnyBackend
Other index properties are explained in the relevant parts of this documentation:

¥ Lucene backend
¥ Elasticsearch backend

8.2.2. Building property keys programmatically

Both BackendSettings andindexSettings provide tools to help build the configuration property keys.

BackendSettings
BackendSettings.backendKey(ElasticsearchBackendSettings.HOSTS) is equivalent tchibernate.search.backend.hosts

BackendSettings.backendKey("myBackend", ElasticsearchBackendSettings.HOSTS) is equivalent to
hibernate.search.backends.myBackend.hosts .

For a list of available property keys, s#e Elasticsearch backend configuration properties appendixthe Lucene backend
configuration properties appendix

IndexSettings

IndexSettings.indexKey("myIndex", ElasticsearchindexSettings.INDEXING_QUEUE_SIZE) is equivalent to
hibernate.search.backend.indexes.mylndex.indexing.queue_size

IndexSettings.indexKey("myBackend", "mylIndex", ElasticsearchindexSettings.INDEXING_QUEUE_SIZE) is equivalent to
hibernate.search.backends.myBackend.indexes.mylndex.indexing.queue_size

For a list of available property keys, sde Elasticsearch backend configuration properties appendikthe Lucene backend
configuration properties appendixLook for properties having a variant starting withhibernate.search.backend.indexes .

Example 8.1: Using the helper to build hibernate configuration

private Properties buildHibernateConfiguration () {

Properties config = new Properties ();

/I backend configuration

config . put( BackendSettings. backendKey ElasticsearchBackendSettings . HOSTS$, "127.0.0.1:9200" );

config . put( BackendSettings. backendKey ElasticsearchBackendSettings . PROTOCQL "http" );

/I index configuration

config . put(
IndexSettings . indexKey( "mylndex", ElasticsearchindexSettings .INDEXING_MAX BULK_ $|ZE
20

)

/I orm configuration

config . put(
HibernateOrmMapperSettings INDEXING_PLAN_SYNCHRONIZATION_STRATEGY
IndexingPlanSynchronizationStrategyNames . ASYNC

)i

/[ engine configuration

config . put( EngineSettings . BACKGROUND_FAILURE_HANDyEureHandler" );

return config ;
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8.2.3. Type of configuration properties

Property values can be set programmatically as Java objects, or through a configuration file as a string that will have to be parsed.
Each configuration property in Hibernate Search has an assigned type, and this type defines the accepted values in both cases.

Here are the definitions of all property types.

Designation Accepted Java objects Accepted String format

String java.lang.String Any string

Boolean java.lang.Boolean true orfalse (case-insensitive)

Integer java.lang.Number (will call Any string that can be parsed byteger.parseint
.intValue())

Long java.lang.Number (will call Any string that can be parsed yng.parseLong
longValue())

Bean reference of type T An instance off orBeanReference SeeParsing of bean references

or a reference by type as a
java.lang.Class (seeBean
referenceg

When a configuration property of any type above is documented as multivalued, that property accepts either:

¥ Ajava.util.Collection containing any Java object that would be accepted for a single-valued property of the same type (see above);
¥ or a comma-separated string containing strings that would be accepted for a single-valued property of the same type (see above);
¥or a single Java object that would be accepted for a single-valued property of the same type (see above).

8.3. Configuration property checking

Hibernate Search will track the parts of the provided configuration that are actually used and will log a warning if any configuration
property starting with "hibernate.search." is never used, because that might indicate a configuration issue.

To disable this warning, set thieibernate.search.configuration_property_checking.strategy property toignore .

8.4. Beans

Hibernate Search allows plugging in references to custom beans in various places: configuration properties, mapping annotations,
arguments to APls, E

This section describethe supported frameworkshow to reference beansgow the beans are resolvedndhow the beans can get injected
with other beans

8.4.1. Supported frameworks

Supported frameworks when integrating into Hibernate ORM

When using the Hibernate Search integration into Hibernate ORM, all dependency injection frameworks integrated into Hibernate ORM are
automatically integrated into Hibernate Search.

This includes, but may not be limited to:

¥ all CDI-compliant frameworks, includingvildFlyand Quarkus
¥the Spring framework.

When not using a dependency injection framework, or when it is not integrated into Hibernate ORM, beans can only be retrieved using
reflection by calling the public, no-arg constructor of the referenced type; d&ean resolution

Supported frameworks when using the Standalone POJO Mapper

When using thestandalone POJO Mappefependency injection support must bplugged in manually

Failing that, beans can only be retrieved using reflection by calling the public, no-arg constructor of the referenced typ8esee
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resolution.

8.4.2. Bean references

Bean references are composed of two parts:

¥The type, i.e. gava.lang.Class .
¥ Optionally, the name, as &tring .

When referencing beans using a string value in configuration properties, the type is implicitly set to whatever interface Hibernate Search
expects for that configuration property.

For experienced users, Hibernate Search also provides the
org.hibernate.search.engine.environment.bean.BeanReference  type, which is accepted in configuration properties and
APIs. This interface allows plugging in custom instantiation and cleanup code. See the javadoc of this interface for details.

8.4.3. Parsing of bean references

When referencing beans using a string value in configuration properties, that string is parsed.
Here are the most common formats:

¥Dbean: followed by the name of a Spring or CDI bean. For exarhp:myBean

¥class: followed by the fully-qualified name of a class, to be instantiated through Spring/CDI if available, or through its public, no-
argument constructor otherwise. For examplgass:com.mycompany.MyClass

¥ An arbitrary string that doesnOt contain a colon: it will be interpreted as explaineBéan resolution In short:
" first, look for a built-in bean with the given name;
" then try to retrieve a bean with the given name from Spring/CDI (if available);
" then try to interpret the string as a fully-qualified class name and to retrieve the corresponding bean from Spring/CDI (if available);
" then try to interpret the string as a fully-qualified class name and to instantiate it through its public, no-argument constructor.

The following formats are also accepted, but are only useful for advanced use cases:

¥any: followed by an arbitrary string. Equivalent to leaving out the prefix in most cases. Only useful if the arbitrary string contains a
colon.

¥builtin:  followed by the name of a built-in bean, e gimple for theElasticsearch index layout strategie3 his will not fall back to
Spring/CDI or a direct constructor call.

¥constructor:  followed by the fully-qualified name of a class, to be instantiated through its public, no-argument constructor. This will
ignore built-in beans and will not try to instantiate the class through Spring/CDI.

8.4.4. Bean resolution

Bean resolution (i.e. the process of turning this reference into an object instance) happens as follows by default:
¥If the given reference matches a built-in bean, that bean is used.

Example: the namaimple, when used as the value of the propetiibernate.search.backend.layout.strategy to configure the
Elasticsearch index layout strategyesolves to the built-irsimple strategy.

¥ Otherwise, if asupported Dependency Injection (DI) framewoik available, the reference is resolved using the DI framework.
" If a managed bean with the given type (and if provided, name) exists, that bean is used.

Example: the namenyLayoutStrategy, when used as the value of the propetiipernate.search.backend.layout.strategy to
configure theElasticsearch index layout strategyesolves to any bean known from CDI/Spring of typdexLayoutStrategy and
annotated with @Named("myLayoutStrategy")

Otherwise, if a name is given, and that name is a fully-qualified class name, and a managed bean of that type exists, that bean is
used.

Example: the nameom.mycompany.MyLayoutStrategyhen used as the value of the property
hibernate.search.backend.layout.strategy to configure theElasticsearch index layout strategyesolves to any bean known from
CDI/Spring and extendingom.mycompany.MyLayoutStrategy

¥ Otherwise, reflection is used to resolve the bean.

" If a name is given, and that name is a fully-qualified class name, and that class extends the type reference, an instance is created by
invoking the public, no-argument constructor of that class.
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Example: the nameom.mycompany.MyLayoutStrategyvhen used as the value of the property
hibernate.search.backend.layout.strategy to configure theElasticsearch index layout strategyesolves to an instance of
com.mycompany.MyLayoutStrategy

" If no name is given, an instance is created by invoking the public, no-argument constructor of the referenced type.

Example: the classom.mycompany.MyLayoutStrategy.clasajava.lang.Class , not aString ), when used as the value of the
property hibernate.search.backend.layout.strategy to configure theElasticsearch index layout strategyesolves to an instance
of com.mycompany.MyLayoutStrategy

It is possible to control bean retrieval more finely by selectin@@anRetrieval ; see the javadoc of
org.hibernate.search.engine.environment.bean.BeanRetrieval for more information. See alsBarsing of bean
referencesfor the prefixes that allow to specify the bean retrieval when referencing a bean from configuration properties.

8.4.5. Bean injection

All beansresolved by Hibernate Searchsing asupported frameworkcan take advantage of injection features of this framework.
For example a bean can be injected with another bean by annotating one of its fields in the bridge@itject.
Lifecycle annotations such a@PostConstructshould also work as expected.

Even when not using any framework, it is still possible to take advantage oBeenResolver This component, passed to several methods
during bootstrap, exposes several methods tesolve a reference into a bean, exposing programmatically what would usually be achieved
with an @Inject annotation. See the javadoc &eanResolverfor more information.

8.4.6. Bean lifecycle

As soon as beans are no longer needed, Hibernate Search will release them and let the dependency injection framework call the
appropriate methods @PreDestroyE).

Some beans are only necessary during bootstrap, suclEksticsearchAnalysisConfigurer s, so they will be released just after bootstrap.

Other beans are necessary at runtime, suchvasueBridges, so they will be released on shutdown.

Be careful to define the scope of your beans as appropriate.
Immutable beans or beans used only once suchBasticsearchAnalysisConfigurer may be safely assigned any scope.

However, some beans are expected to be mutable and instantiated multiple times, such as for exdrggertyBinder .
For these beans, it is recommended to use the "dependent" scope (CDI terminology) or the "prototype" scope (Spring
terminology). When in doubt, this is also generally the safest choice for beans injected into Hibernate Search.

Beansresolved by Hibernate Searchising asupported frameworkcan take advantage of injection features of this framework.

8.5. Global configuration

This section presents global configuration, common to alappersandbackends

8.5.1. Background failure handling

Hibernate Search generally propagates exceptions occurring in background threads to the user thread, but in some cases, such as Lucene
segment merging failures, asome indexing plan synchronization failurethe exception in background threads cannot be propagated. By
default, when that happens, the failure is logged at tB&RORVel.

To customize background failure handling, you will need to:

1. Define a class that implements tharg.hibernate.search.engine.reporting.FailureHandler interface.

2. Configure the backend to use that implementation by setting the configuration property
hibernate.search.background_failure_handler  to abean referencepointing to the implementation, for example
class:com.mycompany.MyFailureHandler

Hibernate Search will call thbandle methods whenever a failure occurs.
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Example 8.2: Implementing and usingailureHandler

package org.hibernate.search.documentation.reporting.failurehandler ;

import org.hibernate.search.engine.common.EntityReference ;

import org.hibernate.search.engine.reporting.EntityIndexingFailureContext ;
import org.hibernate.search.engine.reporting.FailureContext ;

import org.hibernate.search.engine.reporting.FailureHandler ;

import org.hibernate.search.util.impl.test.extension.StaticCounters ;

public class MyFailureHandler implements FailureHandler {

E @Override

E public void handle(FailureContext context) { !

E String failingOperationDescription = context . failingOperation (). toString ();
E Throwable throwable = context . throwable (); #

E /I ... report the failure ... $

E }

E @Override

E public void handle(EntitylndexingFailureContext ~ context) { %

E String failingOperationDescription = context . failingOperation (). toString ();
E Throwable throwable = context . throwable ();

E for ( EntityReference entityReference : context . failingEntityReferences () ) { &
E Class<?> entityType = entityReference .type(); '

E String entityName = entityReference . namé); '

E Object entityld = entityReference . id ();

E String entityReferenceAsString = entityReference .toString (); (

E /I ... process the entity reference ... )

E }

E }

}

I handle(FailureContext) is called for generic failures that do not fit any other specializeshdle method.
" Get a description of the failing operation from the context.

# Get the throwable thrown when the operation failed from the context.

$ Use the context-provided information to report the failure in any relevant way.

% handle(EntitylIndexingFailureContext)  is called for failures occurring when indexing entities.

& On top of the failing operation and throwable, the context also lists references to entities that could not be indexed correctly
because of the failure.

' Entity references expose the entity type, name and identifier.
( Entity references may be converted to a human-readable string uso®sring()
) Use the context-provided information to report the failure in any relevant way.

hibernate.search.background_failure_handler =
class:org.hibernate.search.documentation.reporting.failurehandler.MyFailureHandler

Assign the background failure handler using a Hibernate Search configuration property.

l When a failure handler@andle method throws an error or exception, Hibernate Search will catch it and log it at the
H ERROR level. It will not be propagated.

8.5.2. Multi-tenancy

If your application uses Hibernate ORMAsti-tenancy support or if youconfigured multi-tenancy explicitly in the Standalone POJO
Mapper, Hibernate Search should detect that and configure your backends transparently. For details, see:

¥ here for Lucene
¥ here for Elasticsearch

In some cases, in particular wharsing theoutbox-polling coordination strategyor when expecting thenass indexer to implicitly target
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all tenants, you will need to list explicitly all tenant identifiers that your application might use. This information is used by Hibernate Search
when spawning background processes that should apply an operation to every tenant.

The list of identifiers is defined through the following configuration property:

hibernate.search.multi_tenancy.tenant_ids = mytenantl,mytenant2,mytenant3

This property may be set to a String containing multiple tenant identifiers separated by commas Qailaction<String> containing
tenant identifiers.
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Chapter 9. Main API Entry Points

This section details the main entry points to Hibernate Search APIs at runtime, i.e. APIs to index, search, look up metadata, E

9.1. SearchMapping

9.1.1. Basics

TheSearchMappings the top-most entrypoint to Hibernate Search APIs: it represents the whole mapping from entities to indexes.

TheSearchMappings thread-safe: it can safely be used concurrently from multiple threads. However, that does not mean the objects it
returns SearchWorkspacgE) are themselves thread-safe.

TheSearchMappingn Hibernate Search is the equivalent of tE@tityManagerFactory /SessionFactory in JPA/Hibernate
ORM.

Some frameworks, such &uarkus allow you to simply@Inject the SearchMappingnto your CDI beans.

9.1.2. Retrieving the SearchMappingwith the Hibernate ORM integration

With theHibernate ORM integrationthe SearchMappingscreated automatically when Hibernate ORM starts
To retrieve theSearchMappingcall Search.mapping(E) and pass theéntityManagerFactory / SessionFactory :
Example 9.1: Retrieving tisearchMappingrom a Hibernate ORBEssionFactory

SessionFactory sessionFactory = /* ... %/ !

SearchMappingsearchMapping = Search mappind sessionFactory );

I Retrieve theSessionFactory. Details depend oryour framework but this is generally achieved by injecting it into your own class,
e.g. by annotating a field of that type wit@Inject or @PersistenceUnit.

" CallSearch.mapping(E), passing theSessionFactory as an argument. This will return th@earchMapping

Still with the Hibernate ORM integrationthe same can be done from a JEBAtityManagerFactory :

Example 9.2: Retrieving tB@archMappingrom a JPA&ntityManagerFactory

EntityManagerFactory entityManagerFactory = /* ... */ !
SearchMappingsearchMapping = Search mapping entityManagerFactory );

I Retrieve theEntityManagerFactory . Details depend owyour framework but this is generally achieved by injecting it into your own
class, e.g. by annotating a field of that type wi@@Inject or @PersistenceUnit.

" CallSearch.mapping(E), passing theEntityManagerFactory as an argument. This will return th@earchMapping

9.1.3. Retrieving the SearchMappingwith the Standalone POJO Mapper
With theStandalone POJO Mappgthe SearchMappings the result of starting Hibernate Search.

Seethis sectionfor more information about starting Hibernate Search with the Standalone POJO Mapper.

9.2. SearchSession

9.2.1. Basics

TheSearchSessionrepresents the context in which a sequence of related operations are executed. It should generally be used for a very
short time, for example to process a single web request.

TheSearchSessionisnot thread-safe: it must not be used concurrently from multiple threads.

TheSearchSessionin Hibernate Search is the equivalent of tE@tityManager/Session in JPA/Hibernate ORM.
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Some frameworks, such &uarkus allow you to simply@Inject the SearchSessioninto your CDI beans.

9.2.2. Retrieving the SearchSessionwith the Hibernate ORM integration

To retrieve theSearchSessionwith the Hibernate ORM integrationcall Search.session(E) and pass theEntityManager/ Session:

Example 9.3: Retrieving tisearchSessionfrom a Hibernate ORBkssion

Session session = /* ... */ !
SearchSession searchSession = Search session( session );

I Retrieve theSession. Details depend oiyour framework but this is generally achieved by injecting it into your own class, e.g. by

annotating a field of that type witt@Inject or @PersistenceContext
Callsearch.session(E) , passing theSession as an argument. This will return th&earchSession

Still with the Hibernate ORM integrationthe same can be done from a JEAtityManager:

Example 9.4: Retrieving ti&@archSessionfrom a JPAntityManager

EntityManager entityManager = /* ... %/ !
SearchSession searchSession = Search session( entityManager ); "

I Retrieve theEntityManager. Details depend oryour framework but this is generally achieved by injecting it into your own class,

e.g. by annotating a field of that type wit@Inject or @PersistenceContext
CallSearch.mapping(E), passing theEntityManager as an argument. This will return th@earchSession

9.2.3. Retrieving the SearchSessionwith the Standalone POJO Mapper

With theStandalone POJO Mappgethe SearchSessionshould be created and closed explicitly:

Example 9.5: Creating ti8=archSession

SearchMappingsearchMapping = /* ... */ !
try ( SearchSession searchSession = searchMapping createSession() ) { "

E /..
}

I Retrieve theSearchMapping

" Create a new session. Note weOre using a try-with-resources block, so that the session will automatically be closed when weOre
done with it, which will in particular trigger the execution of thedexing plan

" Forgetting to close theSearchSessionwill lead to indexing not being executed, and may even cause memory leaks.

TheSearchSessioncan also be configured with a few options:

Example 9.6: Creating tt8=archSessionwith options

SearchMappingsearchMapping = /* ... */ !
Object tenantld = "myTenant"
try ( SearchSession searchSession = searchMapping createSessionWithOptions () "

. indexingPlanSynchronizationStrategy ( IndexingPlanSynchronizationStrategy .sync() )#
.tenantld ( tenantld )
cbuild ) ) { $

I ...
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I Retrieve theSearchMapping

" Start creating a new session. Note weOre using a try-with-resources block, so that the session will automatically be closed when
weOre done with it, which will in particular trigger the execution of itrdexing plan
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# Pass options to the new session.
$ Build the new session.

9.3. SearchScope

TheSearchScopeaepresents a set of indexed entities and their indexes.

TheSearchScopds thread-safe: it can safely be used concurrently from multiple threads. However, that does not mean the objects it returns
(SearchWorkspacgE) are themselves thread-safe.

ASearchScopecan be retrieved from &earchMappingas well as from &earchSession

Example 9.7: RetrievingSearchScopgrom aSearchMapping

SearchMappingsearchMapping = /* ... */ !

SearchScopeBook> bookScope= searchMapping scopg( Book class ); "
SearchScopePersor> associateAndManagerScope=

E searchMapping scope( Arrays. asList ( Associate. class, Managerclass ) ); #
SearchScopePerson> personScope = searchMapping scope( Person class ); $
SearchScopePersorn> personSubTypesScope searchMapping scope( Person class,

E Arrays. asList ( "Manager", "Associate" ) ); %

SearchScopeObject> allScope = searchMapping scope( Object. class ); &

I Retrieve theSearchMapping

Create aSearchScopdargeting theBookentity type only.

# Create aSearchScopeargeting both theAssociate entity type and theManagerentity type. The scopeOs generic type parameter
can be any common supertype of those entity types.

$ A scope will always target all subtypes of the given classes, and the given classes do not need to be indexed entity types
themselves. This creates$earchScopetargeting all (indexed entity) subtypes of tHeersoninterface; in our case this will target
both the Associate entity type and theManagerentity type.

% For advanced use cases, it is possible to target entity types by their nameHibernate ORMhis would be the JPA entity name,
and for theStandalone POJO Mappehis would be the name assigned to the entity type upentity definition. In both cases, the
entity name is the simple name of the Java class by default.

& PassingObject.class will create a scope targeting every single indexed entity types.

Example 9.8: RetrievingSearchScopegrom aSearchSession

SearchSession searchSession = /* ... */ !

SearchScopeBook> bookScope= searchSession. scope( Book class );
SearchScopePersor> associateAndManagerScope=

E searchSession. scope( Arrays. asList ( Associate. class, Managerclass ) ); #
SearchScopePerson> personScope = searchSession. scope( Person class ); $
SearchScopePersor> personSubTypesScope: searchSession. scopg( Person class,

E Arrays. asList ( "Manager”’, "Associate" ) ); %

SearchScopeObject> allScope = searchSession. scope( Object. class ); &

I Retrieve theSearchSession

Create aSearchScopeargeting theBookentity type only.

# Create aSearchScopeargeting both theAssociate entity type and theManagerentity type. The scopeOs generic type parameter
can be any common supertype of those entity types.

$ A scope will always target all subtypes of the given classes, and the given classes do not need to be indexed entity types
themselves. This creates $earchScopeargeting all (indexed entity) subtypes of thHeersoninterface; in our case this will target
both the Associate entity type and theManagerentity type.

% For advanced use cases, it is possible to target entity types by their nameHib@rnate ORMhis would be the JPA entity name,
and for theStandalone POJO Mappeéhis would be the name assigned to the entity type upentity definition. In both cases, the
entity name is the simple name of the Java class by default.

& PassingObject.class will create a scope targeting every single indexed entity types.
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Chapter 10. Mapping entities to indexes
10.1. Configuring the mapping

10.1.1. Annotation-based mapping

The main way to map entities to indexes is through annotations, as explaindgnitity definition, Entity/index mappingand the following
sections.

By default, Hibernate Search will automatically process mapping annotations for entity types, as well as nested types in those entity types,
for instance embedded types.

Annotation-based mapping can be disabled by settihipernate.search.mapping.process_annotations tofalse for theHibernate ORM
integration, or throughAnnotationMappingConfigurationContext for any mapper: se&lapping configurerto access that context, and see
the javadoc ofAnnotationMappingConfigurationContext for available options.

If you disable annotation-based mapping, you will probably need to configure the mapping programmatically: see
Programmatic mapping

Hibernate Search will also try to find some annotated types througasspath scanning

SeeEntity definition, Entity/index mappingand Mapping a property to an index field wit® GenericField,
@FullTextField , E to get started with annotation-based mapping.

10.1.2. Classpath scanning

Basics

Hibernate Search will automatically scan the JARs of entity types on startup, looking for types annotated with "root mapping annotations"
so that it can automatically add those types to the list of types whose annotations should be processed.

Root mapping annotations are mapping annotations that serve as the entrypoint to a mapping, for exa@lejectionConstructor or
custom root mapping annotations Without this scanning, Hibernate Search would learn about e.g. projection constructors too late (when
the projection is actually executed) and would fail due to a lack of metadata.

The scanning is backed hjandex a library that indexes the content of JARSs.

Scanning dependencies of the application

By default, Hibernate Search will only scan the JARs containing your Hibernate ORM entities.

If you want Hibernate Search to detect types annotated withot mapping annotationsin other JARs, you will first need tcess an
AnnotationMappingConfigurationContext .

From that context, either:

¥ call annotationMappingContext.add( MyType.class ) to explicitly tell Hibernate Search to process annotation blyTypgand to
discover other types annotated withoot mapping annotationsin the JAR containinylyType

¥OR (advanced usage, incubating) cafinotationMappingContext.addJandexindex( <an IndexView instance>) to explicitly tell
Hibernate Search to look for types annotated witbot mapping annotationsin the given Jandex index.

Configuring scanning

Hibernate SearchOs scanning may trigger the indexing of JARs through Jandex on application startup. In some of the more complicated
environments, this indexing may not be able to get access to classes to index, or may unnecessarily slow down startup.

Running Hibernate Search within Quarkus or Wildfly has its benefits as:

¥ With theQuarkusframework, scanning part of the Hibernate SearchOs startup is executed at build time and the indexes are provided to
it automatically.

¥ With theWildFlyapplication server, this part of Hibernate SearchOs startup is executed in an optimized way and the indexes are provided
to it automatically as well.

In other cases, depending on the application needs, thendexMaven Plugin can be used during the building stage of the application, so
that indexes are already built and ready when the application starts.
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Alternatively, If your application does not us@ProjectionConstructor orcustom root mapping annotationsyou may want to disable this
feature entirely or partially.

This is not recommended in general as it may lead to bootstrap failures or ignored mapping annotations because Hibernate Search
will no longer be able to automatically discover types annotated withot annotationsin JARs that do not have an embedded Jandex
index.

Two options are available for this:

¥ Setting hibernate.search.mapping.discover_annotated_types_from_root_mapping_annotations tofalse will disable any attempts of
automatic discovery, even if there is a Jandex index available, partial or full, which may help if there are no types annotated with root
mapping annotations at all, or if they are listed explicitly throughepping configureror through anAnnotatedTypeSource

¥ Setting hibernate.search.mapping.build_missing_discovered_jandex_indexes tofalse will disable Jandex index building on startup,
but will still use any pre-built Jandex indexes available. This may help if partial automatic discovery is required, i.e. available indexes
will be used for discovery, but sources that do not have an index available will be ignored unless@feijectionConstructor
-annotated types are listed explicitly through mapping configureror through anAnnotatedTypeSource

10.1.3. Programmatic mapping

Most examples in this documentation use annotation-based mapping, which is generally enough for most applications. However, some
applications have needs that go beyond what annotations can offer:

¥a single entity type must be mapped differently for different deployments!N!e.g. for different customers.
¥ many entity types must be mapped similarly, without code duplication.

To address those needs, you can yz®grammatic mapping: define the mapping through code that will get executed on startup.

Programmatic mapping is configured througRrogrammaticMappingConfigurationContext: seeMapping configurerto access that context.

By default, programmatic mapping will be merged with annotation mapping (if any).

To disable annotation mapping, se&nnotation-based mapping

Programmatic mapping is declarative and exposes the exact same features as annotation-based mapping.

In order to implement more complex, "imperative" mapping, for example to combine two entity properties into a single
index field, usecustom bridges

Alternatively, if you only need to repeat the same mapping for several types or properties, you can apply a custom
annotation on those types or properties, and have Hibernate Search execute some programmatic mapping code when it
encounters that annotation. This solution doesnOt require mapper-specific configuration.

See Custom mapping annotationgor more information.

10.1.4. Mapping configurer

Hibernate ORM integration

With the Hibernate ORM integration, a custdibernateOrmSearchMappingConfigurercan be plugged into Hibernate Search in order to
configure annotation mapping AnnotationMappingConfigurationContext ), programmatic mapping
(ProgrammaticMappingConfigurationContext), and more.

Plugging in a custom configurer requires two steps:

1. Define a class that implements tharg.hibernate.search.mapper.orm.mapping.HibernateOrmSearchMappingConfigurer interface.

2. Configure Hibernate Search to use that implementation by setting the configuration propaityrnate.search.mapping.configurer ~ to
abean referencepointing to the implementation, for examplelass:com.mycompany.MyMappingConfigurer

You can pass multiple bean references separated by commas.Tgpe of configuration properties

Hibernate Search will call theonfigure method of this implementation on startup, and the configurer will be able to take advantage of a
DSL to configure annotation mapping or define the programmatic mapping, for example:
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Example 10.1: Implementing a mapping configurer with the Hibernate ORM integration

public class MySearchMappingConfigurerimplements HibernateOrmSearchMappingConfigurer{
@Override
public void configure (HibernateOrmMappingConfigurationContext context) {
ProgrammaticMappingConfigurationContext mapping = context . programmaticMapping); !
TypeMappingStepbookMapping= mapping type ( Book class );
bookMappingindexed(); #
bookMappingproperty ( "title" ) $
.fullTextField (). analyzer( "english" ); %

=7 [T [Th [T [TH [T [Th [Th [T

I Access the programmatic mapping.

" Access the programmatic mapping of tyfook

# DefineBookasindexed

$ Access the programmatic mapping of propertijle  of typeBook
% Define anindex fieldbased on propertyitle of typeBook

Standalone POJO Mapper

The Standalone POJO Mapper does not offer a "mapping configurer" at the mom¢8EARCH-461L3However,
AnnotationMappingConfigurationContext andProgrammaticMappingConfigurationContext can be accessed when building the
SearchMapping

With the Hibernate ORM integration, a custd@andalonePojoMappingConfigurer can be plugged into Hibernate Search in order to
configure annotation mapping AnnotationMappingConfigurationContext ), programmatic mapping
(ProgrammaticMappingConfigurationContext), and more.

Plugging in a custom configurer requires two steps:

1. Define a class that implements therg.hibernate.search.mapper.pojo.standalone.mapping.StandalonePojoMappingConfigurer
interface.

2. Configure Hibernate Search to use that implementation by setting the configuration propéityrnate.search.mapping.configurer  to
abean referencepointing to the implementation, for examplelass:com.mycompany.MyMappingConfigurer

You can pass multiple bean references separated by commas.T§pe of configuration properties

Hibernate Search will call theonfigure method of this implementation on startup, and the configurer will be able to take advantage of a
DSL to configure annotation mapping or define the programmatic mapping, for example:

Example 10.2: Implementing a mapping configurer with the Standalone POJO Mapper

public class MySearchMappingConfigurerimplements StandalonePojoMappingConfigurer {

E @Override

E public void configure (StandalonePojoMappingConfigurationContext context) {
E context . annotationMapping() !

E . discoverAnnotationsFromReferencedTypeq false )

E . discoverAnnotated TypesFromRootMappingAnnotation§ false );

E ProgrammaticMappingConfigurationContext mappingContext = context . programmaticMapping); "
E TypeMappingStepbookMapping= mappingContext type( Bookclass ); #

E bookMappingsearchEntity (); $

E bookMappingindexed(); %

E bookMappingproperty ( "id" ) &

E .documentld); '

E bookMappingproperty ( "title" ) (

E .fullTextField (). analyzer ( "english* ); )

E }

}

I Access the annotation mapping context to configure annotation mapping.
" Access the programmatic mapping context to configure programmatic mapping.
# Access the programmatic mapping of tyook
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$ DefineBookasan entity type
% DefineBookasindexed

&

(
)

10.2.

Access the programmatic mapping of properity of typeBook
Define the identifierof typeBookas its propertyid .

Access the programmatic mapping of propertijle  of typeBook
Define anindex fieldbased on propertyitle  of typeBook

Entity definition

10.2.1. Basics

Before a type can bmapped to indexesHibernate Search needs to be aware of which types in the application domain modedratity

types.

Whenindexing Hibernate ORM entitieshe entity types are fully defined by Hibernate ORM (generally through Jaka@a®sity
annotation), and no explicit definition is necessaryou can safely skip this entire section.

When using theStandalone POJO Mappeentity types need to belefined explicitly.

10.2.2. Explicit entity definition

Features detailed below arcubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.

@SearchEntityand its corresponding programmatic mappingearchEntity() are unnecessary for Hibernate ORM
entities, and in fact unsupported when using theibernate ORM integration

SeeHSEARCH-50%6 track progress on allowing the use @SearchEntityin the Hibernate ORM integration to map non-
ORM entities.

With theStandalone POJO Mappgentity types must be marked explicitly with the SearchEntity annotation.

Example 10.3: Marking a class as an entity @tearchEntity

@SearchEntity !
@Indexed"
public class Book {

Annotate the type with@SearchEntity
@Indexeds optional: it is only necessary if you intend fwap this type to an index

Not all types are entity types, even if they have a composite structure.

Incorrectly marking types as entity types may force you to add unnecessary complexity to your domain model, such as
defining identifiersoran inverse side for "associations" to such typ#sat wonOt get used.

Make sure to reathis sectionfor more information on what entity types are and why they are necessary.

Subclasses doot inherit the @ SearchEntity annotation.

Each subclass must be annotated wi@SearchEntityas well, or it will not be considered as an entity by Hibernate
Search.

However, for subclasses that are also annotated wi@fSearchEntity, some entity-related configuration can be inherited;
see the relevant sections for details.
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By default, with theStandalone POJO Mapper

¥ Theentity namewill be equal to the class' simple namgya.lang.Class#getSimpleName).
¥The entity will not be configured for loading, be it teturn entities as hits in search queries formass indexing

See the following sections to override these defaults.

10.2.3. Entity name

Features detailed below arecubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!Nlor even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.
Theentity name, distinct from the name of the corresponding class, is involved in various places, including but not limited to:

¥as the default index name fa@Indexed
¥for entity type name mapping in Elasticsearch
¥to target entity types using a String

The entity name defaults to the class' simple namava.lang.Class#getSimpleName).

Changing the entity name of aimdexed entity may requirefull reindexing in particular when using the
1] Elasticsearch/OpenSearch backend

Seethis sectionfor more information.
With theHibernate ORM integratiorthis name may be overridden through various means, but usually is through Jakarta PersistenceOs
@Entity annotation, i.e. with@Entity(name = E).

With theStandalone POJO Mappeentity types aradefined with @SearchEntity, and the entity name may be overridden with
@SearchEntity(name = E).

@SearchEntityand its corresponding programmatic mappingearchEntity() are unnecessary for Hibernate ORM
entities, and in fact unsupported when using théibernate ORM integration

SeeHSEARCH-50%6 track progress on allowing the use @SearchEntityin the Hibernate ORM integration to map non-
ORM entities.

Example 10.4: Setting a custom entity name \@®earchEntity(name = E)

@SearchEntity name= "MyAuthorNamg"
@Indexed
public class Author {

10.2.4. Mass loading strategy

A "mass loading strategy" gives Hibernate Search the ability to load entities of a given typedss indexing

With theHibernate ORM integrationa mass loading strategy gets configured automatically for every single Hibernate ORM entity, and no
further configuration is required.

With theStandalone POJO Mappeentity types aredefined with @SearchEntity, and, in order to take advantage of mass indexing, a mass
loading strategy must be applied explicitly wit®SearchEntity(loadingBinder = E) .

Features detailed below aricubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.
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@SearchEntityand its corresponding programmatic mappingearchEntity() are unnecessary for Hibernate ORM
entities, and in fact unsupported when using théibernate ORM integration

SeeHSEARCH-50%6 track progress on allowing the use @SearchEntityin the Hibernate ORM integration to map non-

ORM entities.

Example 10.5: Assigning a mass loading strategy with the Standalone POJO Mapper

@SearchEntity(loadingBinder = @EntityLoadingBinderRef(type = MyLoadingBinder class)) !
@Indexed
public class Book {

I Assign a loading binder to the entity.

Subclasses inherit the loading binder of their parent class, unless they override it with a loading binder of their
own.

@Singleton
public class MyLoadingBinderimplements EntityLoadingBinder { !
E private final MyDatastore datastore ;

@Inject "
public MyLoadingBinde( MyDatastore datastore ) {
this . datastore = datastore ;

[T > [mp mp

}

@Override
public void bind ( EntityLoadingBindingContext context) { #
context . massLoadingStrategy( $
Book class, %
new MyMassLoadingStrategy>( datastore , Bookclass ) &

=7 [T Tp [T [Tp [T [T [T

I The binder must implement thé&ntityLoadingBinder interface.

# Implement thebind method.

$ Callcontext. massLoadingStrategy(E) to define the loading strategy to use.
% Pass the expected supertype of loaded entities.

& Pass the loading strategy.

l Using injection in the loading binder with th&tandalone POJO Mappeequiresproviding aBeanProvider through
H additional configuration.

Below is an example dflassLoadingStrategy implementation for an imaginary datastore.
Example 10.6: ImplementindgassLoadingStrategy

public class MyMassLoadingStrategyE>

E implements MassLoadingStrategy<E, String > {

private final MyDatastore datastore ; !
private final Class<E> rootEntityType ;

> mp

public MyMassLoadingStrategyMyDatastore datastore , Class<E> rootEntityType ) {
this . datastore = datastore ;
this . rootEntityType = rootEntityType ;

[T T mp mp

}

@Override

public MassldentifierLoader createldentifierLoader (
LoadingTypeGrougE> includedTypes, "
MassldentifierSink <String > sink, MassLoadingOptionsoptions ) {

m mp [mp mp

Inject the implementation-specific datastore into the loading binder, for example here using CD@@utowiredon Spring, or E).
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int batchSize = options . batchSize(); #
Collection <Class<? extends E>> typeFilter =
includedTypes. includedTypesMay). values(); $
return new MassldentifierLoader () {
private final MyDatastoreConnection connection =
datastore . connect(); %
private final MyDatastoreCursorString > identifierCursor =
connection . scrollldentifiers ( typeFilter );

[T m» > TP [T [T M [mp

@Override
public void close() {
connection. close(); %

m [T [T mp

}

@Override
public OptionalLong totalCount () { &
return OptionalLong. of ( connection. countEntities ( typeFilter ) );

T mp mp [mp

}

@Override
public void loadNext() throws InterruptedException {
List <String > batch = identifierCursor .next( batchSize );
if ( batch !'= null ) {
sink . accept( batch );

1

}
else {
sink . complete(); (

}

m> M M M M M M M M b T b

}

@Override
public MassEntityLoader<String > createEntityLoader (
LoadingTypeGroupE> includedTypes, )
MassEntitySink <E> sink, MassLoadingOptionsoptions ) {
return new MassEntityLoader<String >() {
private final MyDatastoreConnection connection =
datastore . connect(); *

T > mp T [Ty mp mp

@Override
public void close() { (
connection . close ();

T m» mp mp

}

@Override
public void load(List <String > identifiers )
throws InterruptedException  {
sink . accept( +
connection . loadEntitiesByld ( rootEntityType , identifiers )
)3

=7 [T [Th [T [Th [Th [T [T [T [T

I The strategy must have access to the datastore to be able to open connections, but it should not generally have any open
connection.

" Implement an identifier loader to retrieve the identifiers of all entities that will have to be indexed. Hibernate Search will only call
this method once per mass indexing.

# Retrieve thebatch sizeconfigured on theMassindexer. This defines how many IDs (at most) must be returned in dash passed
to the sink.

$ Retrieve the list of entity types to be loaded: Hibernate Search may request loading of multiple types from a single loader if those
types share similar mass loading strategies (see tips/warnings below).

% The identifier loader owns a connection exclusively: it should create one when itOs created, and close it when itOs closed. Related:
the identifier loader always executes in the same thread.

& Count the number of entities to index. This is just an estimate: it can be off to some extent, but that will lead to incorrect reporting
in the monitor (by default, the logs).



Retrieve identifiers in successive batches, one per calbt@Next() , and pass them to the sink.
When there are no more identifiers to load, let the sink know by caltogplete() .

Implement an entity loader to actually load entities from the identifiers retrieved above. Hibernate Search will call this method
multiple times for a single mass indexing, to creataultiple loadersthat execute in parallel.

Each entity loader owns a connection exclusively: it should create one when itOs created, and close it when itOs closed. Related:
each entity loader always executes in the same thread.

Load the entities corresponding to the identifiers passed in argument and pass them to the sink. Entities passed to the sink do not
need to be in the same order as the identifiers passed in argument.

Hibernate Search will optimize loading by grouping together types that have the saassLoadingStrategy, or different
strategies that are equal according tequals() /hashCode()

When grouping types together, only one of the strategies will be called, and it will get passed a "type group" that includes
all types that should be loaded.

This happens in particular when configuring the loading binder from a "parent"” entity type is inherited by subtypes, and
sets the same strategy on subtypes.

Be careful of non-abstract (instantiable) parent classes in inheritance trees: when the "type group” passed to the
createldentifierLoader ~ method contains a parent type (sajnimal) and none of the subtypes (neithéfon norZebra),
then the loader really should only load identifiers of instances of the parent type, not of its subtypes (it should load
identifiers of entities whose type is exactnimal, notLion norZebra).

Once all types to reindex have their mass loading strategy implemented and assigned, they can be reindexed usimasthimdexer

Example 10.7: Mass indexing with the Standalone POJO Mapper

SearchMappingsearchMapping = /* ... */ !
searchMapping scope( Object. class ). massindexe() "

. startAndWait (); #

Retrieve theSearchMapping
Create aMassindexertargeting every indexed entity type.

# Start the mass indexing process and return when it is over.

10.2.5. Selection loading strategy

A "selection loading strategy" gives Hibernate Search the ability to load entities of a given typation entities loaded from an external
source as hits in search queries

With theHibernate ORM integrationa selection loading strategy gets configured automatically for every single Hibernate ORM entity, and
no further configuration is required.

With theStandalone POJO Mappegentity types aredefined with @SearchEntity, and, in order to return entities loaded from an external
source in search queries, a selection loading strategy must be applied explicitly @igearchEntity(loadingBinder = E) .

Features detailed below arcubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.

@SearchEntityand its corresponding programmatic mappingearchEntity() are unnecessary for Hibernate ORM
entities, and in fact unsupported when using théibernate ORM integration

SeeHSEARCH-50%6 track progress on allowing the use @SearchEntityin the Hibernate ORM integration to map non-
ORM entities.
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Example 10.8: Assigning a selection loading strategy with the Standalone POJO Mapper

@SearchEntity(loadingBinder = @EntityLoadingBinderRef(type = MyLoadingBinder class)) !
@Indexed
public class Book {

Assign a loading binder to the entity.

Subclasses inherit the loading binder of their parent class, unless they override it with a loading binder of their
own.

@Singleton
public class MyLoadingBinder implements EntityLoadingBinder { !
@Override
public void bind ( EntityLoadingBindingContext context) { "
context . selectionLoadingStrategy ( #
Book class, $
new MySelectionLoadingStrategy <>( Book class ) %

= [T T [T [Th [T [T [T

The binder must implement thé&ntityLoadingBinder interface.
Implement thebind method.

# Callcontext.selectionLoadingStrategy(E)  to define the loading strategy to use.
$ Pass the expected supertype of loaded entities.
% Pass the loading strategy.

Below is an example delectionLoadingStrategy implementation for an imaginary datastore.

Example 10.9: ImplementirgglectionLoadingStrategy

42
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public class MySelectionLoadingStrategy <E>

E implements SelectionLoadingStrategy <B {

E private final Class<E> rootEntityType ;

E public MySelectionLoadingStrategy (Class<E> rootEntityType ) {
E this . rootEntityType = rootEntityType ;

E }

E @Override

E public SelectionEntityLoader <E> createEntityLoader (

E LoadingTypeGrougE> includedTypes, !

E SelectionLoadingOptions options ) {

E MyDatastoreConnection connection =

E options . context ( MyDatastoreConnection class ); "
E return new SelectionEntityLoader <BE>() {

E @Override

E public List <E> load (List <?> identifiers , Deadline deadline) {
E return connection . loadEntitiesByldInSameOrder ( #
E rootEntityType , identifiers );

E }

E h

E }

}

Implement an entity loader to actually load entities from the identifiers returned by Lucene/Elasticsearch. Hibernate Search will
call this method multiple times for a single mass indexing,

The entity loader does not own a connection, but retrieves it from the context passed t@StBrchSession(see next example).

Load the entities corresponding to the identifiers passed in argument and return them. Returned entitiest be in the same
order as the identifiers passed in argument.

Hibernate Search will optimize loading by grouping together types that have the s&wlectionLoadingStrategy , or



different strategies that are equal according txuals() /hashCode()

When grouping types together, only one of the strategies will be called, and it will get passed a "type group” that includes
all types that should be loaded.

This happens in particular when configuring the loading binder from a "parent” entity type is inherited by subtypes, and
sets the same strategy on subtypes.

Once all types to search for have their selection loading strategy implemented and assigned, they can be loaded as hitgueheng:

Example 10.10: Loading entities as search query hits with the Standalone POJO Mapper

MyDatastore datastore = /*...*/ !
SearchMappingsearchMapping = /* ... */
try ( MyDatastoreConnection connection = datastore . connect(); #
= SearchSession searchSession = searchMapping createSessionWithOptions () $
.loading ( 0 -> o. context ( MyDatastoreConnection class, connection ) ) %
.build () ) { &
List <Book> hits = searchSession. search( Bookclass ) '
.wherg f -> f.matchAll() )
.fetchHits ( 20 ); (

= [T [T> [T [Th [T [T

I Retrieve a reference to an implementation-specific datastore.

Retrieve theSearchMapping

# Open a connection to the datastore (this is just an imaginary AP, for the purpose of this example). Note weOre using a try-with-
resources block, so that the connection will automatically be closed when weOre done with it.

$ Sta[t creating a new session. Note weOre using a try-with-resources block, so that the session will automatically be closed when
weOre done with it.

% Pass the connection to the new session.

& Build the new session.

Create asearch query since we donOt uselect() , hits will have their default representations: entities loaded from the
datastore.

( Retrieve the search hits as entities loaded from the datastore.

10.2.6. Programmatic mapping

Features detailed below aricubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.

@SearchEntityand its corresponding programmatic mappingearchEntity() are unnecessary for Hibernate ORM
entities, and in fact unsupported when using th¢ibernate ORM integration

SeeHSEARCH-501%6 track progress on allowing the use @SearchEntityin the Hibernate ORM integration to map non-
ORM entities.

You can mark a type as an entity type through fhv@grammatic mappingtoo. Behavior and options are identical to annotation-based
mapping.

Example 10.11: Marking a type as an entity type wéthrchEntity()

TypeMappingStepbookMapping= mapping type ( Book class );
bookMappingsearchEntity ();

TypeMappingStepauthorMapping = mappingtype( Author. class );
authorMapping searchEntity (). namé "MyAuthorName");
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10.3. Entity/index mapping

10.3.1. Basics

In order to index an entity, it must be annotated wit®Indexed
Example 10.12: Marking a class for indexing @ithdexed
@Entity

@Indexed
public class Book {

Subclasses inherit th&Indexedannotation and will also be indexed by default. Each indexed subclass will have its own
index, though this will be transparent when searchingl(targeted indexes will be queried simultaneougly

If the fact that@Indexeds inherited is a problem for your application, you can annotate subclasses with
@Indexed(enabled = false) .

By default:

¥The index name will be equal to the entity name, which in Hibernate ORM is set usin@Emgity annotation and defaults to the simple
class name.

¥With theHibernate ORM integratiorthe identifier of indexed documents will bgenerated from the entity identifier Most types
commonly used for entity identifiers are supported out of the box, but for more exotic types you may need specific configuration.

With theStandalone POJO Mappethe identifier of indexed documents needs to lbeapped explicitly.
See Mapping the document identifiefor details.

¥The index wonOt have any field. Fields must be mapped to properties explicitlyM2gming a property to an index field with
@GenericField @FullTextField , E for details.

10.3.2. Explicit index/backend

You can change the name of the index by sett@indexed(index = E). Note that index names must be unique in a given application.

Example 10.13: Explicit index name v@hdexed.index

@Entity
@Indexefindex = "Authorindex" )
public class Author {

If youdefined named backendsyou can map entities to another backend than the default one. By settinigdexed(backend =
"backend2") you inform Hibernate Search that the index for your entity must be created in the backend named "backend2". This may be
useful if your model has clearly defined sub-parts with very different indexing requirements.

Example 10.14: Explicit backend w@hndexed.backend

@Entity

@Tabléname= "\"usen\"" )
@Indexe(lbackend = "backend2")
public class User {

Entities indexed in different backends cannot be targeted by the same query. For example, with the mappings defined
above, the following code will throw an exception becausethor andUser are indexed in different backends:

/I This will fail because Author and User are indexed in different backends
searchSession. search( Arrays. asList ( Author. class, User.class ) )
E .wherg f -> f.matchAll() )

E . fetchHits ( 20 );
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10.3.3. Conditional indexing and routing

The mapping of an entity to an index is not always as straightforward as "this entity type goes to this index". For many reasons, but mainly
for performance reasons, you may want to customize when and where a given entity is indexed:

¥You may not want to index all entities of a given type: for example, prevent indexing of entities wherstheis property is set tdRAFT
or ARCHIVEDecause users are not supposed to search for those entities.

¥You may want taoute entities to a specific shard of the indefor example, route entities based on thdimguage property, because
each user has a specific language and only searches for entities in their language.

These behaviors can be implemented in Hibernate Search by assigning a routing bridge to the indexed entity type through
@Indexed(routingBinder = E) .

For more information about routing bridges, se€Routing bridge

10.3.4. Programmatic mapping

You can mark an entity as indexed through thepgrammatic mappingtoo. Behavior and options are identical to annotation-based
mapping.

Example 10.15: Marking a class for indexing itlexed()

TypeMappingStepbookMapping= mapping type( Book class );
bookMappingindexed();

TypeMappingStepauthorMapping = mapping type ( Author. class );
authorMapping indexed(). index( "Authorindex" );
TypeMappingStepuserMapping = mapping type( User. class );
userMapping indexed(). backend "backend2" );

10.4. Mapping the document identifier

10.4.1. Basics

Index documents, much like entities, need to be assigned an identifier so that Hibernate Search can handle updates and deletion.

Whenindexing Hibernate ORM entitieshe entity identifier is used as a document identifier by default. Provided the entity identifier has a
supported type identifier mapping will work out of the box and no explicit mapping is necessary.

When using th&standalone POJO Mappedocument identifiers need to benapped explicitly.

10.4.2. Explicit identifier mapping

Explicit identifier mapping is required in the following cases:

¥ Hibernate Search doesnOt know about the entity identifier (e.g. when usin§thredalone POJO Mappgr
¥OR the document identifier is not the entity identifier.

¥OR the entity identifier has a type that is not supported by default. This is the case of composite identifiers (Hibernate ORMOs
@Embeddedi@!dClasy, in particular.

To select a property to map to the document identifier, just apply t@Documentldnnotation to that property:
Example 10.16: Mapping a property to the document identifier explicitly@iitbcumentid
@Entity

@Indexed
public class Book {

@ld
@GeneratedValue
private Integer id;

> m» mp

@Naturalld
@Documentld
private String isbn;

> > mp
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E public BooK) {

E }

E // Getters and setters
E /..

}

When the property type is not supported, it is also necessarimplement a custom identifier bridgethen refer to it in the@Documentid
annotation:

Example 10.17: Mapping a property with unsupported type to the document identifie@®ithumentld
@Entity

@Indexed
public class Book {

E @l

E @TyHdSBNUserTypeclass)

E @Document(identifierBridge = @ldentifierBridgeRef (type = ISBNIdentifierBridge .class))
E private ISBNisbn;

E public BooK) {

E }

E // Getters and setters

E /..

}

10.4.3. Supported identifier property types

Below is a table listing all types with built-in identifier bridges, i.e. property types that are supported out of the box when mapping a
property to a document identifier.

The table also explains the value assigned to the document identifier, i.e. the value passed to the underlying backend.

Table 10.1: Property types with built-in identifier bridges

Property type Value of document identifiers Limitations
All enum types name() as gava.lang.String -
java.lang.String Unchanged -
java.lang.Character, char A single-charactejava.lang.String -
java.lang.Byte, byte toString() -
java.lang.Short, short toString() -
java.lang.Integer, int toString() -
java.lang.Long, long toString() -
java.lang.Double, double toString() -
java.lang.Float, float toString() -
java.lang.Boolean, boolean toString() -
java.math.BigDecimal toString() -
java.math.Biglnteger toString() -
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Property type
java.net.URI
java.net.URL

java.time.Instant

java.time.LocalDate

java.time.LocalTime

java.time.LocalDateTime

java.time.OffsetDateTime

java.time.OffsetTime

java.time.ZonedDateTime

java.time.Zoneld
java.time.ZoneOffset

java.time.Period

java.time.Duration

java.time.Year

java.time.YearMonth

java.time.MonthDay

java.util.UUID

java.util.Calendar

java.util.Date

java.sql.Timestamp

java.sql.Date

Value of document identifiers
toString()
toExternalForm()

Formatted according to
DateTimeFormatter.ISO_INSTANT

Formatted according to
DateTimeFormatter.ISO_LOCAL_DATE

Formatted according to
DateTimeFormatter.ISO_LOCAL_TIME

Formatted according to
DateTimeFormatter.ISO_LOCAL_DATE_TIME

Formatted according to

DateTimeFormatter.ISO_OFFSET_DATE_TIME.

Formatted according to
DateTimeFormatter.ISO_OFFSET_TIME

Formatted according to
DateTimeFormatter.ISO_ZONED_DATE_TIME

getld()

getld()

Formatted according to théSO 8601 format
for a duration(e.g.P1900Y12M2LD

Formatted according to théSO 8601 format
for a duration, using seconds and
nanoseconds only (e.d?T1.0000001235

Formatted according to théSO 8601 format
for a Yeai(e.g.2017for 2017 AO0Ofor 1 BC,
-10000for 10,001 BC, etc.).

Formatted according to thdSO 8601 format
for a Year-Montt{e.g.2017-11for November
2017).

Formatted according to thdSO 8601 format
for a Month-Day(e.g.--11-06 for November
6th).

toString() as gava.lang.String

Ajava.time.ZonedDateTime representing the
same date/time and timezone, formatted
according to
DateTimeFormatter.ISO_ZONED_DATE_TIME

Instant.ofEpochMilli(long) asa
java.time.Instant  formatted according to
DateTimeFormatter.ISO_INSTANT

Instant.ofEpochMilli(long) asa
java.time.Instant  formatted according to
DateTimeFormatter.ISO_INSTANT

Instant.ofEpochMilli(long) asa
java.time.Instant ~ formatted according to
DateTimeFormatter.ISO_INSTANT

Limitations

See Support for legacyava.util
APIs

See Support for legacyava.util
APIs

See Support for legacyava.util
APIs

See Support for legacyava.util
APIs

date/time

date/time

date/time

date/time
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Property type Value of document identifiers Limitations

java.sql.Time Instant.ofEpochMilli(long) asa See Support for legacyava.util  date/time
java.time.Instant , formatted according to APls
DateTimeFormatter.ISO_INSTANT

GeoPointand subtypes Latitude as double and longitude as double, -
separated by a comma (e.¢1.8919,
12.51133).

10.4.4. Programmatic mapping

You can map the document identifier through th@ogrammatic mappingtoo. Behavior and options are identical to annotation-based
mapping.

Example 10.18: Mapping a property to the document identifier explicitly.deitimentld()

TypeMappingStepbookMapping= mapping type( Book class );
bookMappingindexed();
bookMappingproperty ( "isbn" ). documentld);

10.5. Mapping a property to an index field with @GenericField @FullTextField , E

10.5.1. Basics

Properties of an entity can be mapped to an index field directly: you just need to add an annotation, configure the field through the
annotation attributes, and Hibernate Search will take care of extracting the property value and populating the index field when necessary.

Mapping a property to an index field looks like this:

Example 10.19: Mapping properties to fields directly

@FullTextField (analyzer = "english" , projectable = Projectable . YE$ !
@KeywordFielfiname= "title_sort" , normalizer = "english" , sortable = Sortable.YE$ "
private String title ;

@GenericField projectable = Projectable . YES sortable = Sortable . YE$ #
private Integer pageCount

I Map thetitle property to a full-text field with the same name. Some options can be set to customize the fields' behavior, in this
case the analyzer (for full-text indexing) and the fact that this field is projectable (its value can be retrieved from the index).

" Map thetite property toanother field, configured differently: it is not analyzed, but simply normalized (i.e. itOs not split into
multiple tokens), and it is stored in such a way that it can be used in sorts.

Mapping a single property to multiple fields is particularly useful when doing full-text search: at query time, you can use a
different field depending on what you need. You can map a property to as many fields as you want, but each must have a unique
name.

# Map another property to its own field.

Before you map a property, you must consider two things:

The @*Field annotation

In its simplest form, property/field mapping is achieved by applying t@GenericField annotation to a property. This annotation

will work for every supported property type, but is rather limited: it does not allow full-text search in particular. To go further, you
will need to rely on different, more specific annotations, which offer specific attributes. The available annotations are described in
details in Available field annotations

The type of the property

In order for the@*Field annotation to work correctly, the type of the mapped property must be supported by Hibernate Search. See
Supported property typesfor a list of all types that are supported out of the box, aiiapping custom property typegor
indications on how to handle more complex types, be it simply containdristString> , Map<String, Integer> , E) or custom

types.
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10.5.2. Available field annotations

Various field annotations exist, each offering its own set of attributes.
This section lists the different annotations and their use. For more details about available attributes ekl annotation attributes

@GenericField

A good default choice that will work for every property type with built-in support.

Fields mapped using this annotation do not provide any advanced features such as full-text search: matches on a generic field are
exact matches.

@FullTextField

A text field whose value is considered as multiple words. Only worksfong fields.

Matches on a full-text field can bmore subtle than exact matchesnatch fields which contains a given word, match fields
regardless of case, match fields ignoring diacritics, E

Full-text fields also allovhighlighting.

Full-text fields should be assigned amalyzer, referenced by its name. By default, the analyzer nandethult will be used. See
Analysisfor more details about analyzers and full-text analysis. For instructions on how to change the default analyzer, see the
dedicated section in the documentation of your backenduceneor Elasticsearch

Note you can also defina search analyzeto analyze searched terms differently.

Full-text fields cannot be sorted on nor aggregated. If you need to sort on, or aggregate on, the value of a

property, it is recommended to us@KeywordFieldwith a normalizer if necessary (see below). Note that multiple
$ fields can be added to the same property, so you can use l@trullTextField and @KeywordFieldf you need

both full-text search and sorting: you will just need to use a distineime for each of those two fields.

@KeywordField

A text field whose value is considered as a single keyword. Only worl&tfiog fields.

Keyword fields allonmore subtle matchessimilarly to full-text fields, with the limitation that keyword fields only contain one
token. On the other hand, this limitation allows keyword fields to berted onandaggregated

Keyword fields may be assignednmrmalizer, referenced by its name. Se&nalysisfor more details about normalizers and full-text
analysis.

@ScaledNumberField

A numeric field for integer or floating-point values that require a higher precision than doubles but always have roughly the same
scale. Only works for eithgava.math.BigDecimal orjava.math.Biginteger fields.

Scaled numbers are indexed as integers, typically a long (64 bits), with a fixed scale that is consistent for all values of the field across
all documents. Because scaled numbers are indexed with a fixed precision, they cannot repres&ig@dcimal or Biginteger

values. Values that are too large to be indexed will trigger a runtime exception. Values that have trailing decimal digits will be
rounded to the nearest integer.

This annotation allows to sethe decimalScale attribute

@NonStandardField

An annotation for advanced use cases whereaue binderis used and that binder is expected to define an index field type that
does not support any of the standard optionsearchable, sortable , E

This annotation is very useful for cases when a field type native to the backend is necedséining the mapping directly as JSON
for Elasticsearch, omanipulating IndexableField directly for Lucene.

Fields mapped using this annotation have very limited configuration options from the annotation{earchable/sortable /etc.),
but the value binder will be able to pick a non-standard field type, which generally gives much more flexibility.

@VectorField
Features detailed below arecubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods,
configuration properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in
subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them,
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but you should be prepared to update code which relies on them as needed.

Specific field type for vector fields to be used ivector search

Vector fields accept values of tygmat[] orbyte[] andrequire that thedimension of stored vectors is specified upfront and that
the indexed vectors size match this dimension.

Besides that, vector fields allow optionally configuring thsémilarity function used during searchefConstruction andmused during
indexing.

Vector fields, on the contrary to the other field types, disable the container extraction by default Manually setting
the extraction to DEFAULIll result in an exception. Only explicitijonfigured extractorsare allowed for vector
fields.

" It is not allowed to index multiple vectors within the same field, i.e. vector fields cannotstivalued.

10.5.3. Field annotation attributes

Various field mapping annotations exist, each offering its own set of attributes.

This section lists the different annotation attributes and their use. For more details about available annotations Asedlable field
annotations.

name
The name of the index field. By default, it is the same as the property name. You may want to change it in particular when mapping
a single property to multiple fields.
Value:String . The name must not contain the dot character)( Defaults to the name of the property.
sortable
Whether the field can bsorted on i.e. whether a specific data structure is added to the index to allow efficient sorts when
querying.
Value:Sortable.YES, Sortable.NO, Sortable. DEFAULT
$ This option is not available fo@FullTextField . Seehere for an explanation and some solutions.
projectable
Whether the field can berojected on, i.e. whether the field value is stored in the index to allow retrieval later when querying.
Value:Projectable.YES , Projectable.NO , Projectable. DEFAULT
The defaults are different for theuceneandElasticsearchbackends: with Lucene, the default iojectable.NO , while with
Elasticsearch itGxojectable. YES .
l ForElasticsearchif any ofprojectable orsortable properties are resolved t&ESon aGeoPointfield then this
H field automatically becomes bottprojectable andsortable even if one of them was explicitly set MO
aggregable
Whether the field can baggregated i.e. whether the field value is stored in a specific data structure in the index to allow
aggregations later when querying.
Value:Aggregable.YES Aggregable.NQAggregable. DEFAULT
$ This option is not available fo@FullTextField . Seehere for an explanation and some solutions.
searchable
Whether the field can be searched on. i.e. whether the field is indexed in order to allow applying predicates later when querying.
Value:Searchable.YES Searchable.NQ Searchable. DEFAULT
indexNullAs

The value to use as a replacement anytime the property value is null.
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Disabled by default.

The replacement is defined as a String. Thus, its value has to be parsed. Look up the cBrigsing method for
$ ‘indexNullAsin  Supported property typeso find out the format used when parsing.

extraction

How elements to index should be extracted from the property in the case of container tyiss (Optional , Map E).

By default, for properties that have a container type, the innermost elements will be indexed. For example for a property of type
List<String> , elements of typeString will be indexed.

Vector fields disable the extraction by default.
This default behavior and ways to override it are described in the sectidapping container types with container extractars

analyzer

The analyzer to apply to field values when indexing and querying. Only availabl@Ball TextField .
By default, the analyzer namedefault will be used.
See Analysisfor more details about analyzers and full-text analysis.

searchAnalyzer

An optional different analyzer, overriding the one defined with thealyzer attribute, to use only when analyzing searched terms.
If not defined, the analyzer assigned &malyzer will be used.
See Analysisfor more details about analyzers and full-text analysis.

normalizer

The normalizer to apply to field values when indexing and querying. Only availabl@&eywordField
See Analysisfor more details about normalizers and full-text analysis.

norms

Whether index-time scoring information for the field should be stored or not. Only availabléxteywordFieldand @FullTextField .
Enabling norms will improve the quality of scoring. Disabling norms will reduce the disk space used by the index.
Value:Norms.YESNorms.NONorms.DEFAULT

termVector

The term vector storing strategy. Only available @FullTextField .

The different values of this attribute are:

Value Definition

TermVector.YES Store the term vectors of each document. This produces two
synchronized arrays, one contains document terms and the other
contains the termOs frequency.

TermVector.NO Do not store term vectors.

TermVector.WITH_POSITIONS Store the term vector and token position information. This is the
same asTermVector.YElus it contains the ordinal positions of
each occurrence of a term in a document.

TermVector. WITH_OFFSETS Store the term vector and token offset information. This is the
same asTermVector.YElus it contains the starting and ending
offset position information for the terms.

TermVector. WITH_POSITION_OFFSETS Store the term vector, token position and offset information. This
is a combination of therESWITH_OFFSEZI®RIWITH_POSITIONS

TermVector. WITH_POSITIONS_PAYLOADS Store the term vector, token position and token payloads. This is
the same asrermVector.WITH_POSITIONBIS it contains the
payload of each occurrence of a term in a document.
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Value Definition

TermVector. WITH_POSITIONS_OFFSETS_PAYLOADS Store the term vector, token position, offset information and token
payloads. This is the same asrmVector. WITH_POSITION_OFFSETS
plus it contains the payload of each occurrence of a termin a
document.

Note thathighlighter types requesteddy the full-text field might affect the finally resolved term vector storing strategy. Since the
fast vector highlighter type haspecific requirementsregarding the term vector storing strategy, if it is requested explicitly or
implicitly through the usage ofighlightable.ANY , it will set the strategy tarermVector. WITH_POSITIONS_OFFSBIESS a strategy

was already specified. An exception will be thrown if a non-default strategy that is not compatible with the fast vector highlighter is
used.

decimalScale
How the scale of a large numbeBijinteger orBigDecimal) should be adjusted before it is indexed as a fixed-precision integer.
Only available or@ScaledNumberField

To index numbers that have significant digits after the decimal point, set deeimalScale to the number of digits you need

indexed. The decimal point will be shifted that many times to the right before indexing, preserving that many digits from the
decimal part. To index very large numbers that cannot fit in a long, set the decimal point to a negative value. The decimal point will
be shifted that many times to the left before indexing, dropping all digits from the decimal part.

decimalScale with strictly positive values is allowed only f@igDecimal, sinceBiginteger values have no decimal digits.

Note that shifting of the decimal points is completely transparent and will not affect how you use the search DSL: you be expected
to provide "normal” BigDecimal or Biginteger values, and Hibernate Search will apply tHecimalScale and rounding
transparently.

As a result of the rounding, search predicates and sorts will only be as precise as whaddimealScale allows.

Note that rounding does not affect projections, which will return the original value without any loss of precision.

A typical use case is monetary amounts, with a decimal scale of 2 because only two digits are generally needed
beyond the decimal point.

With theHibernate ORM integrationa defaultdecimalScale is taken automatically from the underlyingcale
value of the relative SQ@Colummsing the Hibernate ORM metadata. The value could be overridden explicitly
using thedecimalScale attribute.

highlightable
Whether the field can baighlighted and if so which highlighter types can be applied to it. I.e. whether the field value is
indexed/stored in a specific format to allow highlighting later when querying. Only availablegdrull TextField .

While for most cases picking one highlighter type should be enough, this attribute can accept multiple, non contradicting values.
Please refer tdnighlighter types sectiorto see which highlighter to select. Available values are:

Value Definition

Highlightable.NO Do not allow highlighting on the field.

Highlightable. ANY Allow any highlighter type be applied for highlighting the field.

Highlightable.PLAIN Allow the plain highlighter type be applied for highlighting the
field.

Highlightable.UNIFIED Allow the unified highlighter type be applied for highlighting the
field.

Highlightable.FAST_VECTOR Allow the fast vector highlighter type be applied for highlighting

the field. This highlighter type requirestarm vector storage
strategy to be set toWITH_POSITIONS_OFFSETS
WITH_POSITIONS_OFFSETS_PAYLOADS
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Value Definition

Highlightable. DEFAULT Use the backend-specific default that is dependent on an overall
field configuration.ElasticsearchCitefault value is
[Highlightable.PLAIN, Highlightable.UNIFIED] .LuceneOs
default value is dependent on thprojectable valueconfigured for
the field. If the field is projectable thefPLAIN, UNIFIED]
highlighters are supported. Otherwise, highlighting is not
supported Highlightable.NO ). Additionally, if theterm vector
storing strategyis set toWITH_POSITIONS_OFF®ETS
WITH_POSITIONS_OFFSETS_PAYh@ADSckends would support
the FAST_VECTbBiBhlighter, if they already support the other two
([PLAIN, UNIFIED]).

dimension
Features detailed below aricubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods,
n configuration properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in
subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them,
but you should be prepared to update code which relies on them as needed.

The size of the stored vectors. This is a required field. This size should match the vector size of the vectors produced by the model
used to convert the data into vector representation. It is expected to be a positive integer value. Maximum accepted value is
backend-specific. For theucene backendhe dimension must be ifil, 16000] range. As for th&lasticsearch backendhe range
depends on the distribution. See thElasticsearciOpenSearchspecific documentation to learn about the vector types of these
distributions.

Only available or@VectorField.
vectorSimilarity
Features detailed below ar@cubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods,
n configuration properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in
subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them,
but you should be prepared to update code which relies on them as needed.

Defines how vector similarity is calculated duringvactor search

Only available or@VectorField.

Value Definition

VectorSimilarity.L2 An L2 (Euclidean) norm, that is a sensible default for most
scenarios. Distance between vectoxsandy is calculated as
d(x.y) = sgrt(sum[i=1; i<n+1]( (x(i) - y(D)*(x(i) - y(1))
) and the score function is = 1/(1+d*d)

VectorSimilarity. DOT_PRODUCT Inner product (dot product in particular). Distance between
vectorsx andy is calculated asl(x,y) = sum[i=1; i< n+1] (
x(i)*y(i) ) * and the score function is “s = 1/(1+d)

To use this similarity efficiently, both index and
search vectorsnust be normalized; otherwise

1 search may produce poor results. Floating
point vectors must benormalized to be of unit
length, while byte vectors should simply all
have the same norm.
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Value Definition

VectorSimilarity. COSINE Cosine similarity. Distance between vectoxsandy is calculated
asd(x,y) = (1 - suml[i=1; i<n+1] ( x(i)*y(i) )/( sqrt(
sum[i=1; i<n+1] x(i)*x(i) ) sqrt( sum[i=1; i<n+1] y(i)*y(i)
))) and the score function is = 1/(1+d)

VectorSimilarity. MAX_INNER_PRODUCT Similar to a dot product similarity, but does not require vector
normalization. Distance between vectossandy is calculated as
d(x,y) = sum[i=1; i<n+1] ( x(i)*y(i) ) and the score function
isd<0 ? 1/(1-d) : d+1

VectorSimilarity. DEFAULT Use the backend-specific default. For theicene backendanL2
similarity is used.

Table 4. How the vector similarity matches to a backend-specific value

Hibernate Search Value Lucene Backend Elasticsearch Backend Elasticsearch Backend
(OpenSearch distribution)

DEFAULT EUCLIDEAN Elasticsearch default OpenSearch default.
L2 EUCLIDEAN 12_norm 12
DOT_PRODUCT DOT_PRODUCT dot_product currently not supported by

OpenSearch and will result in
an exception.

COSINE COSINE cosine cosinesimil

MAX_INNER_PRODUCT MAXIMUM_INNER_PRODUCT  max_inner_product currently not supported by
OpenSearch and will result in
an exception.

efConstruction
Features detailed below ar@cubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods,
1 configuration properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in
subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them,

but you should be prepared to update code which relies on them as needed.
efConstruction is the size of the dynamic list used during k-NN graph creation. It affects how vectors are stored. Higher values lead
to a more accurate graph but slower indexing speed.

Default value is backend-specific.

Only available or@VectorField.

Features detailed below arcubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods,
n configuration properties, etc.) may be altered in a backward-incompatible way!N!or even removed!N!in
subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them,
but you should be prepared to update code which relies on them as needed.
The number of neighbors each node will be connected to in HIdSW (Hierarchical Navigable Small World graphs) graph

Modifying this value will have an impact on memory consumption. It is recommended to keep this value between 2 and 100.

Default value is backend-specific.
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Only available or@VectorField.

10.5.4. Supported property types

Below is a table listing all types with built-in value bridges, i.e. property types that are supported out of the box when mapping a property to
an index field.

The table also explains the value assigned to the index field, i.e. the value passed to the underlying backend for indexing.

I For information about the underlying indexing and storage used by the backend,lsezne field typewor Elasticsearch
. field typesdepending on your backend.

Property type

All enum types
java.lang.String

java.lang.Character, char

java.lang.Byte, byte
java.lang.Short, short
java.lang.Integer, int
java.lang.Long, long
java.lang.Double, double
java.lang.Float, float

java.lang.Boolean, boolean

java.math.BigDecimal
java.math.Biglinteger

java.net.URI

java.net.URL

java.time.Instant
java.time.LocalDate
java.time.LocalTime
java.time.LocalDateTime
java.time.OffsetDateTime
java.time.OffsetTime
java.time.ZonedDateTime

java.time.Zoneld

Table 10.2: Property types with built-in value bridges

Value of index field (if different)

name()as gava.lang.String

A single-character
java.lang.String

toString() asa
java.lang.String

toExternalForm() as a
java.lang.String

getld() as gava.lang.String

Limitations

Possibly lower range/resolution
Possibly lower range/resolution
Possibly lower range/resolution
Possibly lower range/resolution
Possibly lower range/resolution
Possibly lower range/resolution

Possibly lower range/resolution

Parsing method for
'indexNullAs'/terms in query
string predicates

Enum.valueOf(String)

Accepts any single-character
java.lang.String

Byte.parseByte(String)
Short.parseShort(String)
Integer.parselnt(String)
Long.parseLong(String)
Double.parseDouble(String)
Float.parseFloat(String)

Accepts the stringsrue orfalse ,
ignoring case

new BigDecimal(String)
new Biginteger(String)

new URI(String)

new URL(String)

Instant.parse(String)
LocalDate.parse(String)
LocalTime.parse(String)
LocalDateTime.parse(String)
OffsetDateTime.parse(String)
OffsetTime.parse(String)
ZonedDateTime.parse(String)

Zoneld.of(String)
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Property type

java.time.ZoneOffset

java.time.Period

java.time.Duration
java.time.Year
java.time.YearMonth
java.time.MonthDay

java.util.UUID

java.util.Calendar

java.util.Date

java.sgl.Timestamp

java.sql.Date

java.sql.Time

GeoPointand subtypes

Value of index field (if different)

getTotalSeconds() as a
java.lang.Integer

A formattedjava.lang.String
<years on 11
characters><months on 11
characters><days on 11
characters>

toNanos() as gava.lang.Long

toString() asa
java.lang.String

Ajava.time.ZonedDateTime
representing the same date/time
and timezone.

Instant.ofEpochMilli(long) asa
java.time.Instant

Instant.ofEpochMilli(long) asa
java.time.Instant

Instant.ofEpochMilli(long) asa
java.time.Instant

Instant.ofEpochMilli(long) asa
java.time.Instant

Range and resolution of date/time fields

Limitations

Possibly lower range/resolution
Possibly lower range/resolution

Possibly lower range/resolution

See Support for legacyava.util
date/time APIs

See Support for legacyava.util
date/time APIs

See Support for legacyava.util
date/time APIs

See Support for legacyava.util
date/time APIs

See Support for legacyava.util
date/time APIs

Parsing method for
'indexNullAs'/terms in query
string predicates

ZoneOffset.of(String)

Period.parse(String)

Duration.parse(String)
Year.parse(String)
YearMonth.parse(String)
MonthDay.parse(String)

UUID.fromString(String)

ZonedDateTime.parse(String)

Instant.parse(String)

Instant.parse(String)

Instant.parse(String)

Instant.parse(String)

Latitude as double and longitude
as double, separated by a
comma. Ex41.8919, 12.51133.

With a few exceptions, most date and time values are passed as-is to the backend;L.@cplBateTimeproperty would
be passed as hocalDateTimeto the backend.

Internally, however, the Lucene and Elasticsearch backend use a different representation of date/time types. As a result,

date and time fields stored in the index may have a smaller range and resolution than the corresponding Java type.

The documentation of each backend provides more information: $ese for Luceneandhere for Elasticsearch

10.5.5. Support for legacy java.util

Using legacy date/time types such gesva.util.Calendar

date/time APIs

,java.util.Date

,java.sql.Timestamp , java.sgl.Date ,java.sql.Time is not

recommended, due to their numerous quirks and shortcomings. Taea.time package introduced in Java 8 should generally be preferred.

That being said, integration constraints may force you to rely on the legacy date/time APIs, which is why Hibernate Search still attempts to
support them on a best effort basis.

Since Hibernate Search uses tiava.time APIs to represent date/time internally, the legacy date/time types need to be converted before
they can be indexed. Hibernate Search keeps things simjalea.util.Date , java.util.Calendar , etc. will be converted using their time-
value (number of milliseconds since the epoch), which will be assumed to represent the same date/time in Java 8 APIs. In the case of
java.util.Calendar , timezone information will be preserved for projections.
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For all dates after 1900, this will work exactly as expected.

Before 1900, indexing and searching through Hibernate Search APIs will also work as expectéd;dwuheed to access the index

natively , for example through direct HTTP calls to an Elasticsearch server, you will notice that the indexed values are slightly "off". This is
caused by differences in the implementation g@iva.time and legacy date/time APIs which lead to slight differences in the interpretation of
time-values (number of milliseconds since the epoch).

The "drifts" are consistent: they will also happen when building a predicate, and they will happen in the opposite direction when projecting.
As a result, the differences will not be visible from an application relying on the Hibernate Search APIs exclusively. They will, however, be
visible when accessing indexes natively.

For the large majority of use cases, this will not be a problem. If this behavior is not acceptable for your application, you should look into
implementing customvalue bridgesand instructing Hibernate Search to use them by default fiora.util. Date |, java.util.Calendar , etc.:
see Assigning default bridges with the bridge resolver

Technically, conversions are difficult because tfaa.time APIs and the legacy date/time APIs do not have the same
internal calendar.

In particular:

¥java.time assumes a "Local Mean Time" before 1900, while legacy date/time APIs do not suppidKitg281408 As
a result, time values (number of milliseconds since the epoch) reported by the two APIs will be different for dates
before 1900.

¥java.time uses a proleptic Gregorian calendar before October 15, 1582, meaning it acts as if the Gregorian calendar,
along with its system of leap years, had always existed. Legacy date/time APIs, on the other hand, use the Julian
calendar before that date (by default), meaning the leap years are not exactly the same ones. As a result, some dates
that are deemed valid by one API will be deemed invalid by the other, for example February 29, 1500.

Those are the two main problems, but there may be others.

10.5.6. Mapping custom property types

Even types that are natupported out of the boxcan be mapped. There are various solutions, some simple and some more powerful, but
they all come down to extracting data from the unsupported type and converting it to types that are supported by the backend.

There are two cases to distinguish between:

1. If the unsupported type is simply a containeliét<String> ) or multiple nested containersMap<Integer, List<String>> ) whose
elements have a supported type, then what you need is a container extractor. Be@ping container types with container extractors
for more information.

2. Otherwise, you will have to rely on a custom component, called a bridge, to extract data from your type.E8eéing and bridge$or
more information on custom bridges.

10.5.7. Programmatic mapping

You can map properties of an entity to an index field directly through finegrammatic mappingtoo. Behavior and options are identical to
annotation-based mapping.

Example 10.20: Mapping properties to fields directly wighericField() , .fullTextField() ,E
TypeMappingStepbookMapping= mapping type( Book class );

bookMappingindexed();
bookMappingproperty ( "title" )

E .fullTextField ()

E .analyzer ( "english" ). projectable ( Projectable . YES)

E . keywordField( "title_sort" )

E .normalizer ( "english" ). sortable ( Sortable . YES);
bookMappingproperty ( "pageCount" )

E . genericField (). projectable ( Projectable . YES). sortable ( Sortable . YES);

10.6. Mapping associated elements with@IndexedEmbedded
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10.6.1. Basics

Using only@Indexeccombined with@*Field annotations allows indexing an entity and its direct properties, which is nice but simplistic. A
real-world model will include multiple object types holding references to one another, like dluéhors association in the example below.

Example 10.21: A multi-entity model with associations

This mapping will declare the following fields in ti#gookindex:

¥title
¥E and nothing else.

@Entity
@Indexed!
public class Book {

E @I

E private Integer id;

E @FullTextField (analyzer = "english" ) "
E private String title ;

E @ManyToMany

E private List <Author> authors = newArrayList <>(); #
E public BooK) {

E }

E // Getters and setters

E /..

}

@Entity

public class Author {

E @i

E private Integer id;

E private String name

E @ManyToMémappedBy= "authors" )

E private List <Book books = new ArrayList <>();
E public Author() {

E 1}

E // Getters and setters

E /..

}

I TheBookentity is indexed.
" Thetitle of the book is mapped to an index field.
# But how to index theAuthor name into theBookindex?

When searching for a book, users will likely need to search by author name. In the world of high-performance indexes, cross-index joins are
costly and usually not an option. The best way to address such use cases is generally to copy data: when ind&okgust copy the
name of all its authors into th@ookdocument.

ThatOs wha@IndexedEmbeddddes: it instructs Hibernate Search tanbedthe fields of an associated object into the main object. In the
example below, it will instruct Hibernate Search to embed thamefield defined inAuthor into Book creating the fieldauthors.name.

I @IndexedEmbeddedn be used on Hibernate ORMEEMbeddedoperties as well as association@®OneToQi@OneToMany
. @ManyToMais).
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Example 10.22: Usir@IndexedEmbeddtmlindex associated elements

This mapping will declare the following fields in ti&ookindex:

¥title
¥ authors.name

@Entity
@Indexed
public class Book {

E @i

E private Integer id;

E @FullTextField (analyzer = “"english" )
E private String title

E @ManyToMany

E @IndexedEmbeddéd

E private List <Author> authors = new ArrayList <>();
E public BooK) {

E }

E // Getters and setters

E /..

}

@Entity

public class Author {

E @I

E private Integer id;

E @FullTextField (analyzer = "name’) "
E private String name

E @ManyToMémappedBy "authors" )

E private List <Book books = new ArrayList <>();
E public Author() {

E }

E // Getters and setters

E /..

}

I Add an@IndexedEmbeddtaitheauthors property.

MapAuthor.nameto an index field, even thougAuthor is not directly mapped to an index (n@Indexejl

Document identifiersare not index fields. Consequently, they will be ignored@yndexedEmbedded

To embed another entityOs identifier wiindexedEmbeddetap that identifier to a field explicitly usin@GenericField
or another @*Field annotation.

When@IndexedEmbeddiedapplied to an association, i.e. to a property that refers to entities (like the example abthe),
n association must be bidirectional . Otherwise, Hibernate Search will throw an exception on startup.

See Reindexing when embedded elements chanfge the reasons behind this restriction and ways to circumvent it.

Index-embedding can be nested on multiple levels; for example you can decide to index-embed the place of birth of authors, to be able to
search for books written by Russian authors exclusively:
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Example 10.23: Nesting multig@indexedEmbedded

This mapping will declare the following fields in ti&ookindex:

¥title
¥ authors.name
¥ authors.placeOfBirth.country

@Entity
@Indexed
public class Book {

E @i

E private Integer id;

E @FullTextField (analyzer = "english" )
E private String title ;

E @ManyToMany

E @IndexedEmbeddéd

E private List <Author> authors = new ArrayList <>();
E public BooK) {

E }

E // Getters and setters

E /..

}

@Entity

public class Author {

E @

E private Integer id;

E @FullTextField (analyzer = "name’) "
E private String name

E @Embedded

E @IndexedEmbedded

E private Address placeOfBirth ;

E @ManyToMémappedBy "authors" )
E private List <Book books = new ArrayList <>();
E public Author() {

E }

E // Getters and setters

E /..

}

@Embeddable

public class Address {

|§ @FullTextField (analyzer = "name) $
E private String country;

£ private String city ;

E private String street ;

I§ public Address) {

E }
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/I Getters and setters
/...

[ mp

}

I Add an@IndexedEmbeddtaitheauthors property.

" MapAuthor.nameto an index field, even thoughuthor is not directly mapped to an index (n@Indexejl

# Add an@IndexedEmbeddtaithe placeOfBirth property.

$ MapAddress.country to an index field, even thoughddressis not directly mapped to an index (n@Indexejl

By default,@IndexedEmbeddedll nest other@IndexedEmbeddedcountered in the indexed-embedded type recursively,
1] without any sort of limit, which can cause infinite recursion.

To address this, seeFiltering embedded fields and breakin@IndexedEmbeddeyicles

10.6.2. @IndexedEmbeddadd null values

When properties targeted by a@IndexedEmbeddedntainnull elements, these elements are simply not indexed.

On contrary to Mapping a property to an index field wit®GenericField @FullTextField , E , there is ndndexNullAs feature to index a
specific value fonull objects, but you can take advantage of tlea&ists predicate in search queries to look for documents where a given
@IndexedEmbeddhds or doesnOt have a value: simply pass the name of the object field éxithe predicate, for exampleuthors in the
example above.

10.6.3. @IndexedEmbedded container types

When properties targeted by a@IndexedEmbeddhdve a container typel{st , Optional , Map E), the innermost elements will be
embedded. For example for a property of tyjhést<MyEntity> , elements of typeMyEntity will be embedded.

This default behavior and ways to override it are described in the sectidapping container types with container extractars

10.6.4. Setting the object field name with name

By default,@IndexedEmbeddedll create an object field with the same name as the annotated property, and will add embedded fields to
that object field. So if@IndexedEmbeddidapplied to a property nameduthors in aBookentity, the index fielcthameof the authors will be
copied to the index fielcauthors.name whenBookis indexed.

It is possible to change the name of the object field by setting tlaeneattribute; for example using@IndexedEmbedded(name =
"allAuthors") in the example above will result in the name of authors being copied to the index éigddithors.name instead of
authors.name.

| The name must not contain the dot character)(

10.6.5. Setting the field name prefix with prefix
Theprefix attribute in @IndexedEmbeddeddeprecated and will ultimately be removed. Usemenstead.

By default,@IndexedEmbeddedll prepend the name of embedded fields with the name of the property it is applied to followed by a dot. So
if @IndexedEmbeddedapplied to a property nameduthors in aBookentity, thenamdfield of the authors will be copied to thauthors.name
field whenBookis indexed.

It is possible to change this prefix by setting theefix attribute, for example@IndexedEmbedded(prefix = "author.”) (do not forget the
trailing dot!).

The prefix should generally be a sequence of non-dots ending with a single dot, for exampleroperty..

Changing the prefix to a string that does not include any dot at the emgl_(Property), or that includes a dot anywhere
# but at the very endrty.Property. ), will lead to complex, undocumented, legacy behavior. Do this at your own risk.

In particular, a prefix that does not end with a dot will lead to incorrect behaviosame APIs exposed to custom bridges
the addValug addObject methods that accept a field name.
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10.6.6. Casting the target of @IndexedEmbeddedith targetType

By default, the type of indexed-embedded values is detected automatically using reflection, taking into acammitiner extractionif
relevant; for example@IndexedEmbedded List<MyEntitywill be detected as having values of typyEntity . Fields to be embedded will be
inferred from the mapping of the value type and its supertypes; in the exam@&enericField annotations present orMyEntity and its
superclasses will be taken into account, but annotations defined in its subclasses will be ignored.

If for some reason a schema does not expose the correct type for a property (e.g. ldstawor List<MyEntityInterface>  instead of
List<MyEntitylmpl> ) it is possible to define the expected type of values by settingttlrgetType attribute in @IndexedEmbeddedn

bootstrap, Hibernate Search will then resolve fields to be embedded based on the given target type, and at runtime it will cast values to the
given target type.

" Failures to cast indexed-embedded values to the designated type will be propagated and lead to indexing failure.

10.6.7. Reindexing when embedded elements change

When the "embedded" entity changes, Hibernate Search will handle reindexing of the "embedding" entity.

This will work transparently most of the time, as long as the associat@mdexedEmbeddiedapplied to is bidirectional (uses Hibernate
ORMG@sappedBy

When Hibernate Search is unable to handle an association, it will throw an exception on bootstrap. If this happens, ré&asitsto know

more.

10.6.8. Embedding the entity identifier

Mapping a property as aigentifier in the indexed-embedded type will not automatically result into it being embedded when using
@IndexedEmbedded that type, because document identifiers are not fields.

To embed the data of such a property, you can @éndexedEmbedded(includeEmbeddedObjectld = trug)which will have Hibernate Search
automatically insert a field in the resulting embedded object for the indexed-embedded typeégifier property.

The index field will be defined as if the followitfigld annotation was put on the identifier property of the embedded type:
@GenericField(searchable = Searchable.YES, projectable = Projectable.YES) . The name of the index field will be the name of the
identifier property. Its bridge will be the identifier bridge referenced by the embedded typ@©scumentlidnnotation, if any, or the default
value bridge for the identifier property typeOs, by default.

If you need more advanced mapping (custom name, custom bridge, sortable, E), do notnsedeEmbeddedObjectld

Instead, define the field explicitly in the indexed-embedded type by annotating the identifier property with
@GenericFieldor a similar field annotationand make sure the field is included lg&IndexedEmbeddbg configuring filters
as necessary

Below is an example of usingcludeEmbeddedObjectid

Example 10.24: Including indexed-embedded IDsindthdeEmbeddedObjectld

This mapping will declare the following fields in tfE&mployeendex:

¥name
¥ department.name implicitly included by@IndexedEmbedded
¥ department.id : explicitly inserted by “includeEmbeddedObijectld = true.

@Entity
public class Department {

E @l

E private Integer id; !

E @FullTextField

E private String name

E @OneToMgémappedBy "department")

E private List <Employee employees= new ArrayList <>();
E // Getters and setters

E /..
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}

I TheDepartmentidentifier is not mapped to an index field (n@*Field annotation).

@Entity
@Indexed
public class Employee{

E @l

E private Integer id;

E @FullTextField

E private String name

E @ManyToOne

E @IndexedEmbedddncludeEmbeddedObjectld = true ) !
E private Department department;

E // Getters and setters

E /..

}

I @IndexedEmbeddeiill insert adepartment.id field into theEmployeeindex for theDepartmentidentifier, even though in
Departmentthe identifier property is not mapped to an index field.

10.6.9. Filtering embedded fields and breaking @IndexedEmbeddeycles

By default,@IndexedEmbeddedll "embed" everything: every field encountered in the indexed-embedded element, and every
@IndexedEmbeddedcountered in the indexed-embedded element, recursively.

This will work just fine for simpler use cases, but may lead to problems for more complex models:

¥If the indexed-embedded element declares many index fields (Hibernate Search fields), only some of which are actually useful to the
"index-embedding" type, the extra fields will decrease indexing performance needlessly.

¥If there is a cycle a@IndexedEmbeddéelg.Aindex-embeds of typeB, which index-embeds of typeA) the index-embedding type will
end up with an infinite amount of fieldsa(h.someField , a.b.a.b.someField ,a.b.a.b.a.b.someField , E), which Hibernate Search will
detect and reject with an exception.

To address these problems, it is possible to filter the fields to embed, to only include those that are actually useful. Available filtering
attributes on @IndexedEmbeddade:

includePaths

The paths of index fields from the indexed-embedded element that should be embedded.

Provided paths must be relative to the indexed-embedded element, i.e. they must not includeaitse or prefix.
This takes precedence ovéncludeDepth (see below).

Cannot be used in combination withxcludePaths in the same@IndexedEmbedded

excludePaths

The paths of index fields from the indexed-embedded element that mogt be embedded.

Provided paths must be relative to the indexed-embedded element, i.e. they must not includesitse or prefix.
This takes precedence ovéncludeDepth (see below).

Cannot be used in combination witmcludePaths in the same@IndexedEmbedded

includeDepth

The number of levels of indexed-embedded that will have all their fields included by default.

includeDepth is the number of@IndexedEmbedd#uat will be traversed and for which all fields of the indexed-embedded element
will be included, even if these fields are not included explicitly throughbludePaths , unless these fields are excluded explicitly
through excludePaths:
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¥includeDepth=0 means that fields of this indexed-embedded element aret included, nor is any field of nested indexed-
embedded elements, unless these fields are included explicitly througtiudePaths .

¥includeDepth=1 means that fields of this indexed-embedded elemearte included, unless these fields are excluded explicitly
through excludePaths, butnot fields of nested indexed-embedded element® (ndexedEmbeddedthin this @IndexedEmbedded
unless these fields are included explicitly througfcludePaths .

¥includeDepth=2 means that fields of this indexed-embedded element and fields of the immediately nested indexed-embedded
(@IndexedEmbeddedthin this @IndexedEmbeddeglementsare included, unless these fields are explicitly excluded through
excludePaths, butnot fields of nested indexed-embedded elements beyond th@ladexedEmbeddeadthin an
@IndexedEmbeddedthin this @IndexedEmbeddednless these fields are included explicitly througttludePaths .

¥ And so on.

The default value depends on the value of tmeludePaths attribute:

¥if includePaths is empty, the default isnteger. MAX_VALUENclude all fields at every level)
¥if includePaths isnot empty, the default i (only include fields included explicitly).

Dynamic fields and filtering

Dynamic fieldsare not directly affected by filtering rules: a dynamic field will be included if and only if its parent is
included.

This means in particular thaihcludeDepth andincludePaths constraints only need to match the nearest static parent of
a dynamic field in order for that field to be included.

MixingincludePaths andexcludePaths at different nesting levels

In general, it is possible to usaecludePaths andexcludePaths at different levels of neste@IndexedEmbeddé&/hen
doing so, keep in mind that the filter at each level can only reference reachable paths, i.e. a filter cannot reference a path
that was excluded by a neste@IndexedEmbeddédplicitly or explicitly).

Below are three examples: one leveragiimgludePaths only, one leveragingxcludePaths, and one leveragingncludePaths and
includeDepth .

Example 10.25: Filtering indexed-embedded fields wiladePaths
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This mapping will declare the following fields in théumamdex:

¥name

¥ nickname

¥ parents.name: explicitly included becaus@écludePaths onparents includesname

¥ parents.nickname: explicitly included becaus@écludePaths onparents includesnickname

¥ parents.parents.name : explicitly included becausécludePaths onparents includesparents.name.

The following fields in particular are excluded:

¥ parents.parents.nickname : not implicitly included becausencludeDepth is not set and defaults t6, andnot explicitly included
either becauséncludePaths onparents does not includeparents.nickname.

¥ parents.parents.parents.name :not implicitly included becauséncludeDepth is not set and defaults t0, andnot explicitly
included either becauséncludePaths onparents does not includegarents.parents.name .

@Entity
@Indexed
public class Humar

@Id
private Integer id;

I mp

@FullTextField (analyzer = "name’)
private String name

m mp

@FullTextField (analyzer = "name’)
private  String nickname

> mp

@ManyToMany
@IndexedEmbedddncludePaths = { "name'’, "nickname", "parents.name" })
private List <Human parents = new ArrayList <>();

> > mp

@ManyToMémappedBy= "parents" )



E private List <Human children = new ArrayList <>();
E public Humap {

E }

E // Getters and setters

E /..

}

Example 10.26: Filtering indexed-embedded fields axtfudePaths

This mapping will result in the same schema as in thitering indexed-embedded fields witincludePaths example, but through
using theexcludePaths instead. Following fields in thelumaimndex will be declared:

¥name

¥nickname

¥ parents.name: implicitly included becauséncludeDepth onparents defaults tolnteger. MAX_VALUE

¥ parents.nickname : implicitly included becauseéncludeDepth onparents defaults tointeger.MAX_VALUE

¥ parents.parents.name : implicitly included becauséncludeDepth onparents defaults tointeger.MAX_VALUE

The following fields in particular are excluded:

¥ parents.parents.nickname : not included becausexcludePaths explicitly excludesparents.nickname.

¥ parents.parents.parents /parents.parents.parents.<any-field>  :not included becausexcludePaths explicitly excludes
parents.parents stopping any further traversing.

@Entity
@Indexed
public class Humar

E @ud

E private Integer id;

E @FullTextField (analyzer = "name’)

E private String name

E @FullTextField (analyzer = "name’)

E private String nickname

E @ManyToMany

E @IndexedEmbeddexcludePaths = { "parents.nickname" , "parents.parents" })
E private List <Human parents = new ArrayList <>();
E @ManyToMé&mappedBy: "parents" )

E private List <Human children = new ArrayList <>();
E public Humap {

E }

E // Getters and setters

E /..

}

Example 10.27: Filtering indexed-embedded fields iviladePaths andincludeDepth

This mapping will declare the following fields in théumamdex:

¥name

¥ surname

¥ parents.name: implicitly at depthO becausencludeDepth >0 (soparents.* is included implicitly).

¥ parents.nickname : implicitly included at depth0 becausencludeDepth > 0 (soparents.* is included implicitly).



¥ parents.parents.name : implicitly included at depthl becausencludeDepth > 1 (soparents.parents.* is included implicitly).

¥ parents.parents.nickname : implicitly included at depthl becausencludeDepth > 1 (soparents.parents.* is included
implicitly).

¥ parents.parents.parents.name :not implicitly included at depth2 becauseancludeDepth = 2 (soparents.parents.parents  is
included implicitly, but subfields can only be included explicitly) but explicitly included becairsgudePaths onparents
includesparents.parents.name .

The following fields in particular are excluded:

¥ parents.parents.parents.nickname :not implicitly included at depth2 becausencludeDepth = 2 (soparents.parents.parents
is included implicitly, but subfields must be included explicitly) amat explicitly included either becausicludePaths on
parents does not includeparents.parents.nickname .

¥ parents.parents.parents.parents.name :not implicitly included at depth3 becausencludeDepth =2 (so
parents.parents.parents is included implicitly, butparents.parents.parents.parents  and subfields can only be included
explicitly) andnot explicitly included either becausincludePaths onparents does not includgarents.parents.parents.name .

@Entity
@Indexed
public class Humar

E @i

E private Integer id;

E @FullTextField (analyzer = "name’

E private String name

E @FullTextField (analyzer = "name’

E private String nickname

E @ManyToMany

E @IndexedEmbedddncludeDepth = 2, includePaths = { “parents.parents.name" })
E private List <Human parents = new ArrayList <>();
E @ManyToMémappedBy "parents" )

E private List <Human children = new ArrayList <>();
E public Humap {

E }

E // Getters and setters

E /..

}

10.6.10. Structuring embedded elements as nested documents usingstructure

Indexed-embedded fields can be structured in one of two ways, configured throughsthesture attribute of the @IndexedEmbedded
annotation. To illustrate structure options, letOs assume the clsskis annotated with@Indexedand itsauthors property is annotated
with @IndexedEmbedded

¥Book instance
" title = Leviathan Wakes
" authors =
1 Author instance
1 firstName = Daniel
1 lastName = Abraham
1 Author instance
| firstName =Ty
1 lastName = Frank

DEFAULdr FLATTENEDructure

By default, or when usin@IndexedEmbedded(structure = FLATTENE®&9 shown below, indexed-embedded fields are "flattened"”, meaning
that the tree structure is not preserved.
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Example 10.28IndexedEmbeddeidth a flattened structure

@Entity
@Indexed
public class Book {

E @i

E private Integer id;

E @FullTextField (analyzer = “"english" )

E private String title

E @ManyToMany

E @IndexedEmbeddestructure = ObjectStructure . FLATTENED
E private List <Author> authors = new ArrayList <>();
E public BooK) {

E }

E // Getters and setters

E /..

}

I Explicitly set the structure of indexed-embedded &L ATTENEDhis is not strictly necessary, sSinEeATTENHE®the default.

@Entity
public class Author {

E @ud

E private Integer id;

E @FullTextField (analyzer = "name’
E private String firstName ;

E @FullTextField (analyzer = "name’)
E private String lastName

E @ManyToMémappedBy= "authors" )
E private List <Book> books = new ArrayList <>();
E public Author() {

E }

E // Getters and setters

E /..

}

The book instance mentioned earlier would be indexed with a structure roughly similar to this:

¥Book document
" title = Leviathan Wakes
" authors.firstName = [Daniel, Ty]
" authors.lastName = [Abraham, Frank]

Theauthors.firstName andauthors.lastName fields were "flattened" and now each has two values; the knowledge of which last name
corresponds to which first name has been lost.

This is more efficient for indexing and querying, but can cause unexpected behavior when querying the index on both the authorOs first
name and the authorOs last name.

For example, the book instance described abaweuld show up as a match to a query suchashors.firsthame: Ty AND
authors.lastname:Abraham, even though "Ty Abraham"” is not one of this bookOs authors:
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Example 10.29: Searching with a flattened structure

List <Book> hits
. wherg

= searchSession. search( Book class )

f -> f.and

f. match(). field ( "authors.firstName" ). matching( "Ty" ), !
f.match(). field ( "authors.lastName" ). matching( "Abraham") !

) )
. fetchHits ( 20 );

m T e me mp

assertThat ( hits ). iSNotEmpty(); "

I Require that hits have an author with the first nang and an author with the last namabrahark but not necessarily the same
author!

" The hits will include a book whose authors are "Ty Daniel" and "Frank Abraham".

NESTEStructure

When indexed-embedded elements are "nested", i.e. when us@ipdexedEmbedded(structure = NESTERS shown below, the tree
structure is preserved by transparently creating one separate "nested" document for each indexed-embedded element.

Example 10.3@IndexedEmbeddedth a nested structure

@Entity
@Indexed
public class Book {

E @I

E private Integer id;

E @FullTextField (analyzer = "english" )

E private String title ;

E @ManyToMany

E @IndexedEmbeddestructure = ObjectStructure . NESTED!
E private List <Author> authors = new ArrayList <>();
E public BooK) {

E }

E // Getters and setters

E /..

}

I Explicitly set the structure of indexed-embedded objectsNESTED

@Entity

public class Author {

E @ld

E private Integer id;

E @FullTextField (analyzer = "name’
E private String firstName ;

E @FullTextField (analyzer = "name’
E private String lastName

E @ManyToMémappedBy "authors" )
E private List <Book books = new ArrayList <>();
E public Author() {

E }

E // Getters and setters

E /..
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The book instance mentioned earlier would be indexed with a structure roughly similar to this:

¥Book document
" title = Leviathan Wakes
" Nested documents
1 Nested document #1 for "authors"
1 authors.firstName = Daniel
1 authors.lastName = Abraham
I Nested document #2 for "authors"
1 authors.firstName = Ty
1 authors.lastName = Frank

The book is effectively indexed as three documents: the root document for the book, and two internal, "nested" documents for the authors,
preserving the knowledge of which last name corresponds to which first name at the cost of degraded performance when indexing and
querying.

I The nested documents are "hidden" and wonOt directly show up in search results. No need to worry about nested
H documents being "mixed up" with root documents.

If special care is taken when building predicates on fields within nested documents, usigsied predicate queries containing predicates
on both the authorOs first name and the authorOs last name will behave as one would (intuitively) expect.

For example, the book instance described above woualat show up as a match to a query suchashors.firstname: Ty AND
authors.lastname:Abraham, thanks to thenested predicate (which can only be used when indexing with (RESTEStructure):

Example 10.31: Searching with a nested structure

List <Book> hits = searchSession. search( Book class )
.wherg f -> f.nested( "authors" ) !
.add f.match). field ( "authors.firstName" ). matching( "Ty" ) ) "

.add f.match). field ( "authors.lastName" ). matching( "Abraham") ) ) "
. fetchHits ( 20 );

[T mp mp mp

assertThat ( hits ). isEmpty(); #

I Require that the two constraints (first name and last name) apply to Haene author.
" Require that hits have an author with the first nanTg and an author with the last namabraham
# The hits willnot include a book whose authors are "Ty Daniel" and "Frank Abraham".

| With theLucene backendthe nested structure is also necessary if you want to perfatject projections

10.6.11. Filtering association elements

Sometimes, only some elements of an association should be included i@andexedEmbedded

For example &8ookentity might index-embedookEdition instances, but some editions might be retired and thus need to be filtered out
before indexing.

Such filtering can be achieved by applyir@indexedEmbeddtmia transient getter representing the filtered association, and configuring
reindexing with@AssociationinverseSide and @IndexingDependency.derivedFrom

Example 10.32: Filtered @lindexedEmbeddadsociation with a transient gette@AssociationinverseSide and
@IndexingDependency.derivedFrom

@Entity
@Indexed
public class Book {

E @ld
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m»

private Integer id;

@FullTextField (analyzer = "english" )
private String title ;

> mp

@OneToM#é&mappedBy "book")
@OrderBy'id asc" )
private List <BookEdition> editions = new ArrayList <>(); !

> T» mp

public BooK) {
}

m mp

/I Getters and setters
I ...

> mp

@Transient "

@IndexedEmbedded

@AssociationlnverseSide (inversePath
@PropertyValug propertyName

@ObjectPatl{ $
"book")

)
@IndexingDependen¢gderivedFrom = @ObjectPat{ %

@PropertyValug propertyName = "editions" ),
@PropertyValudg propertyName = "status" )
)
public List <BookEdition> getEditionsNotRetired () {
return editions . stream()
ffilter ( e -> e.getStatus () !'= BookEdition. Status. RETIRED
.collect ( Collectors .toList () );

=7 [T [T [T [T [T [T [T [T [Th [Th [T [T [T [T

@Entity
public class BookEdition {

E public enumStatus {

E PUBLISHING

E RETIRED

E }

E @l

E private Integer id;

E @ManyToOne

E private Book book

E @FullTextField (analyzer = “"english" )
E private String label ;

E private Status status; &
E public BookEdition() {
E }

E // Getters and setters

E /..

}

I The association betweeBookandBookEdition is mapped in Hibernate ORM, but not Hibernate Search.
The transienteditionsNotRetired  property dynamically returns the editions that are not retired.

# @IndexedEmbeddedapplied toeditionsNotRetired instead ofeditions . If we wanted to, we could use

"@IndexedEmbedded(name = "editions'tp make this transparent when searching.

$ Hibernate ORM does not know aboeitlitionsNotRetired , so Hibernate Search cannot infer the inverse side of this "filtered"
association. Thus, we us@AssociationinverseSide to tell Hibernate Search that. Should the label oBaokEdition be modified,
Hibernate Search will use this information to retrieve the correspondBgpkto reindex.

% We use@IndexingDependency.derivedFrorto tell Hibernate Search that whenever the status of an edition changes, the result of
getEditionsNotRetired() may have changed as well, requiring reindexing.



& WhileBookEdition#status is not annotated, Hibernate Search will still track its changes because ofdiedexingDependency
annotation in Book

10.6.12. Programmatic mapping

You can embed the fields of an associated object into the main object throughptiegrammatic mappingtoo. Behavior and options are
identical to annotation-based mapping.

Example 10.33: UsinigdexedEmbedded()to index associated elements

This mapping will declare the following fields in thHgookindex:

¥title
¥authors.name

TypeMappingStepbookMapping= mapping type ( Book class );
bookMappingindexed();

bookMappingproperty ( "title" )

E fullTextField (). analyzer( "english" );
bookMappingproperty ( "authors" )

E . indexedEmbeddet

TypeMappingStepauthorMapping = mappingtype ( Author. class );
authorMapping property ( "name")

E .fullTextField (). analyzer( "name");

10.7. Mapping container types with container extractors

10.7.1. Basics

Most built-in annotations applied to properties will work transparently when applied to container types:

¥ @GenericFieldapplied to a property of typeString will index the property value directly.

¥ @GenericFieldapplied to a property of typ@©ptionalint - will index the optionalOs value (an integer).

¥ @GenericField applied to a property of typéist<String> will index the list elements (strings).

¥ @GenericFieldapplied to a property of typ&ap<Integer, String> will index the map values (strings).

¥ @GenericFieldapplied to a property of typ&ap<integer, List<String>>  will index the list elements in the map values (strings).
¥Etc.

Same goes for other field annotations such @ ullTextField , as well ag@IndexedEmbeddatparticular. With@VectorField being an
exception to this behaviour, requiringxplicit instructionsto extract values from a container.

What happens behind the scenes is that Hibernate Search will inspect the property type and attempt to apply "container extractors",
picking the first that works.

10.7.2. Explicit container extraction

In some cases, you will want to pick the container extractors to use explicitly. This is the case when a mapOs keys must be indexed, instead
of the values. Relevant annotations offer astraction attribute to configure this, as shown in the example below.

All built-in extractor names are available as constants in
org.hibernate.search.mapper.pojo.extractor.builtin.BuiltinContainerExtractors

Example 10.34: Mappimgapkeys to an index field using explicit container extractor definition

@ElementCollection !

@JoinTablé name= "book_pricebyformat" )
@MapKeyColymame= "format" )
@Colunfname= "price" )
@OrderBy'format asc" )

@GenericField "

E name= "availableFormats" ,

E extraction = @ContainerExtraction (BuiltinContainerExtractors . MAP_KIEEY#
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)
private  MapgBookFormat BigDecimal> priceByFormat = new LinkedHashMap>();

| This annotation!N!and those below!N!are just Hibernate ORM configuration.
" Declare an index field based on tipeiceByFormat property.

# By default, Hibernate Search would index the map values (the book prices). This usexitfaetion attribute to specify that map
keys (the book formats) must be indexed instead.

When multiple levels of extractions are necessary, multiple extractors can be configesechction =
@ContainerExtraction(BuiltinContainerExtractors.MAP_KEY, BuiltinContainerExtractors.OPTIONAL) . However, such
complex mappings are unlikely since they are generally not supported by Hibernate ORM.

It is possible to implement and use custom container extractors, but at the moment Hibernate Search will not detect that
the changes to the data inside such container must trigger the reindexing of a containing element. Hence, the
corresponding property mustlisable reindexing on change

SeeHSEARCH-3688r more information.

10.7.3. Disabling container extraction

In some rare cases, container extraction is not wanted, and @6&enericField @IndexedEmbeddsdmeant to be applied to theist
/Optional /etc. directly. To ignore the default container extractors, most annotations offeretraction attribute. Set it as below to disable
extraction altogether:

Example 10.35: Disabling container extraction

@ManyToMany

@GenericField !

= name= "authorCount" ,

valueBridge = @ValueBridgeRegitype = MyCollectionSizeBridge . class), "
extraction = @ContainerExtraction (extract = ContainerExtract . NQ #

T T [T1

)
private List <Author> authors = new ArrayList <>();

I Declare an index field based on tla@thors property.
" Instruct Hibernate Search to use the given bridge, which will extract the collection size (the number of authors).

# Because the bridge is applied to the collection as a whole, and not to each authomstiraction attribute is used to disable
container extraction.

10.7.4. Programmatic mapping

You can pick the container extractors to use explicitly when definiiedds orindexed-embeddedshrough theprogrammatic mappingtoo.
Behavior and options are identical to annotation-based mapping.

Example 10.36: Mappingapkeys to an index field usingxtractor(E) /.extactors(E) for explicit container extractor definition
bookMappingproperty ( "priceByFormat" )

. genericField ( "availableFormats" )
. extractor ( BuiltinContainerExtractors . MAP_KEY

> m

Similarly, you can disable container extraction.

Example 10.37: Disabling container extraction withExtractors()

bookMappingproperty ( "authors" )

. genericField ( "authorCount" )
. valueBridge ( new MyCollectionSizeBridge () )
. noExtractors ();

m [T mp
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10.8. Mapping geo-point types

10.8.1. Basics

Hibernate Search provides a variety of spatial features sucla asstance predicateanda distance sort These features require that spatial
coordinates are indexed. More precisely, it requires thajen-point, i.e. a latitude and longitude in the geographic coordinate system, are
indexed.

Geo-points are a bit of an exception, because there isnOt any type in the standard Java library to represent them. For that reason, Hibernate
Search defines its own interfacerg.hibernate.search.engine.spatial. GeoPoint . Since your model probably uses a different type to
represent geo-points, mapping geo-points requires some extra steps.

Two options are available:

¥If your geo-points are represented by a dedicated, immutable type, simply @sgenericFieldand theGeoPointinterface, as explained
here.

¥ For every other case, use the more complex (but more powe@eoPointBindingas explainedere.

10.8.2. Using @GenericFieldand the GeoPointinterface

When geo-points are represented in your entity model by a dedicatetunutable type, you can simply make that type implement the
GeoPointinterface, and use simplproperty/field mapping with @GenericField

Example 10.38: Mapping spatial coordinates by implemer@iegPointand using@®GenericField

@Embeddable
public class MyCoordinates implements GeoPoint { !

E @Basic

E private Double latitude ;

E @Basic

E private Double longitude ;

E protected MyCoordinateq) {
E /I For Hibernate ORM

E }

E public MyCoordinateg double latitude , double longitude ) {
E this . latitude = latitude ;
E this . longitude = longitude ;
E }

E @Override

E public double latitude () { "
E return latitude ;

E }

E @Override

E public double longitude () {
E return longitude ;

E }

}

@Entity

@Indexed

public class Author {

@lId
@GeneratedValue
private Integer id;

> T mp

m

private String name

@Embedded
@GenericField #
private  MyCoordinates placeOfBirth ;

> [ mp
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E public Author() {
E }

E // Getters and setters
E /..

}

I Model the geo-point as an embeddable implementi@goPoint A custom type with a corresponding Hibernate ORMerType
would work as well.

" The geo-point typamust be immutable : it does not declare any setter.

# Apply the@GenericFieldannotation to theplaceOfBirth property holding the coordinates. An index field namethce OfBirth
will be added to the index. Options generally used @GenericFieldcan be used here as well.

The geo-point typenust be immutable, i.e. the latitude and longitude of a given instance may never change.

This is a core assumption @GenericFieldand generally al@*Field annotations: changes to the coordinates will be
ignored and will not trigger reindexing as one would expect.

If the type holding your coordinates is mutable, do not ugGenericFieldand refer to Using@GeoPointBinding
@Latitude and @Longitudeinstead.

If your geo-point type is immutable, but extending th@eoPointinterface is not an option, you can also use a custom
value bridgeconverting between the custom geo-point type ar@koPoint GeoPointoffers static methods to quickly build
a GeoPointinstance.

10.8.3. Using@GeoPointBinding@Latitude and @Longitude

For cases where coordinates are stored in a mutable object, the solution is@i@eoPointBindingannotation. Combined with the@Latitude
and @Longitudeannotation, it can map the coordinates of any type that declares a latitude and longitude of tiqéle:

Example 10.39: Mapping spatial coordinates ug@@eoPointBinding

@Entity

@Indexed

@GeoPointBinding¢fieldName = "placeOfBirth" ) !
public class Author {

E @l

E @GeneratedValue

E private Integer id;

E  private  String name

E @Latitude "

E private Double placeOfBirthLatitude ;
E @Longitude#

E private Double placeOfBirthLongitude ;
E public Author() {

E }

E // Getters and setters

E /..

}

I Apply the@GeoPointBindingannotation to the type, settindieldName to the name of the index field.

Apply @Latitude to the property holding the latitude. It must be afouble or Doubletype.
# Apply @Longitudeto the property holding the longitude. It must be dbuble or Doubletype.
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The @GeoPointBindingannotation may also be applied to a property, in which case @eatitude and @Longitudemust be applied to
properties of the propertyOs type:

Example 10.40: Mapping spatial coordinates ug@@eoPointBindingon a property

@Embeddable
public class MyCoordinates { !

E @Basic

E @Latitude "

E private Double latitude ;

E @Basic

E @Longitude#

E private Double longitude ;

E protected MyCoordinateq) {

E /I For Hibernate ORM

E }

E public MyCoordinateg double latitude , double longitude ) {
E this . latitude = latitude ;

E this . longitude = longitude ;

E }

E public double getlLatitude () {

E return latitude ;

E }

E public void setLatitude (Double latitude ) { $
E this . latitude = latitude ;

E }

E public double getLongitude () {

E return longitude ;

E }

E public void setLongitude (Double longitude ) {
E this . longitude = longitude ;

E }

}

@Entity

@Indexed

public class Author {

E @i

E @GeneratedValue

E private Integer id;

E @FullTextField (analyzer = "name’)
E private String name

E @Embedded

E @GeoPointBinding%

E private MyCoordinates placeOfBirth ;
E public Author() {

E 1}

E // Getters and setters

E /..

}

I Model the geo-point as embeddable. An entity would work as well.
" In the geo-point type, apply@Latitude to the property holding the latitude.
# In the geo-point type, apply@Longitudeto the property holding the longitude.
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$ The geo-point type may safely declare setters (it can be mutable).

% Apply the@GeoPointBindingannotation to the property. SettindieldName to the name of the index field is possible, but optional:
the property name will be used by default.

It is possible to handle multiple sets of coordinates by applying the annotations multiple times and settingrifuéerSet attribute to a
unique value:

Example 10.41: Mapping multiple sets of spatial coordinates @i@goPointBinding

@Entity

@Indexed

@GeoPointBindin¢fieldName = "placeOfBirth" , markerSet = "birth" ) !
@GeoPointBindin¢fieldName = "placeOfDeath", markerSet = "death") "
public class Author {

E @l

E @GeneratedValue

E private Integer id;

E @FullTextField (analyzer = "name’

E private String name

E @Latitude(markerSet = "birth" ) #

E private Double placeOfBirthLatitude ;
E @Longitud¢ markerSet = "birth" ) $

E private Double placeOfBirthLongitude ;
E @Latitude(markerSet = "death") %

E private Double placeOfDeathLatitude ;
E @Longitud¢ markerSet = "death") &

E private Double placeOfDeathLongitude;
E public Author() {

E }

E // Getters and setters

E /..

}

I Apply the@GeoPointBindingannotation to the type, settindieldName to the name of the index field, andarkerSetto a unique
value.

" Apply the@GeoPointBindingannotation to the type a second time, settirf@gldName to the name of the index field (different from
the first one), andnarkerSetto a unique value (different from the first one).

# Apply @Latitude to the property holding the latitude for the first geo-point field. Set thearkerSet attribute to the same value as
the corresponding@GeoPointBindingannotation.

$ Apply @Longitudeto the property holding the longitude for the first geo-point field. Set therkerSet attribute to the same value
as the corresponding®GeoPointBindingannotation.

% Apply @Latitude to the property holding the latitude for the second geo-point field. Set tinarkerSet attribute to the same value
as the corresponding®GeoPointBindingannotation.

& Apply @Longitudeto the property holding the longitude for the second geo-point field. Set tharkerSet attribute to the same
value as the correspondin@ GeoPointBindingannotation.

10.8.4. Programmatic mapping

You can map geo-point fields document identifier through theogrammatic mappingtoo. Behavior and options are identical to
annotation-based mapping.

Example 10.42: Mapping spatial coordinates by implemer@iegPointand usinggenericField()

TypeMappingStepauthorMapping = mapping type( Author. class );
authorMapping indexed();
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authorMapping property ( "placeOfBirth" )
E .genericField ();

Example 10.43: Mapping spatial coordinates ushegPointBinder

TypeMappingStepauthorMapping = mapping type ( Author. class );

authorMapping indexed();

authorMapping binder ( GeoPointBinder. create (). fieldName( "placeOfBirth" ) );
authorMapping property ( "placeOfBirthLatitude” )

E . marker{ GeoPointBinder. latitude () );
authorMapping property ( "placeOfBirthLongitude” )
E . marker( GeoPointBinder. longitude () );

10.9. Mapping multiple alternatives

10.9.1. Basics

In some situations, it is necessary for a particular property to be indexed differently depending on the value of another property.

For example there may be an entity that has text properties whose content is in a different language depending on the value of another
property, saylanguage. In that case, you probably want to analyze the text differently depending on the language.

While this could definitely be solved with a custotype bridge a convenient solution to that problem is to use tiéternativeBinder . This
binder solves the problem this way:

¥ at bootstrap, declare one index field per language, assigning a different analyzer to each field;
¥ at runtime, put the content of the text property in a different field based on the language.

In order to use this binder, you will need to:

¥annotate a property with@AlternativeDiscriminator ~ (e.g. theanguage property);

¥implement anAlternativeBinderDelegate that will declare the index fields (e.g. one field per language) and create an
AlternativeValueBridge . This bridge is responsible for passing the property value to the relevant field at runtime.

¥ apply theAlternativeBinder to the type hosting the properties (e.g. the type declaring thaguage property and the multi-language
text properties). Generally you will want to create your own annotation for that.

Below is an example of how to use the binder.

Example 10.44: Mapping a property to a different index field basedanguwage property usingilternativeBinder

public enumLanguage{ !

E ENGLISH"en" ),

E FRENGHf" ),

E GERMANde" );

E public final String code
E LanguagéString code {
E this . code = code

E }

}

I ALanguageenum defines supported languages.

@Entity
@Indexed
public class BlogEntry {

E @I

E private Integer id;

E @AlternativeDiscriminator !
E @Enumerat¢EnumTypeSTRING
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private Languagelanguage;

E @MultiLanguageField "
E private String text ;
E // Getters and setters

E /..

}

I Mark thelanguage property as the discriminator which will be used to determine the language.

Map thetext property to multiple fields using a custom annotation.

@Retentior( RetentionPolicy . RUNTINJE!
@Targef{ ElementType METHOQLElementTypeFIELD}) "
@PropertyMappin@processor = @PropertyMappingAnnotationProcessorRef #

E type = MultiLanguageField . Processor. class
)
@Documente$!

public @interface MultiLanguageField {

E String namé default "™ %

E class Processor &

E implements PropertyMappingAnnotationProcessor <MultiLanguageField > { '

E @Override

E public void process(PropertyMappingStep mapping MultiLanguageField annotation ,
E PropertyMappingAnnotationProcessorContext context) {

E LanguageAlternativeBinderDelegate delegate = new LanguageAlternativeBinderDelegate ( (
E annotation . namé). isEmpty() ? null : annotation . namé)

E )

E mapping hostingType() )

E . binder ( AlternativeBinder . create ( *

E Languageclass, +

E context . annotatedElement(). namé), ,

E String . class, -

E BeanReferenceoflnstance ( delegate ) .

E ) );

E }

E }

}

I Define an annotation wittRUNTIMEtention. Any other retention policy will cause the annotation to be ignored by Hibernate
Search.

" Allow the annotation to target either methods (getters) or fields.

# Mark this annotation as a property mapping, and instruct Hibernate Search to apply the given processor whenever it finds this
annotation. It is also possible to reference the processor by its CDI/Spring bean name.

$ Optionally, mark the annotation as documented, so that it is included in the javadoc of your entities.

% Optionally, define parameters. Here we allow to customize the field name (which will default to the property name, see further

down).

& Here the processor class is nested in the annotation class, because it is more convenient, but you are obviously free to implement
it in a separate Java file.

=)

The processor must implement theropertyMappingAnnotationProcessor interface, setting its generic type argument to the type
of the corresponding annotation.

( Inthe annotation processor, instantiate a custom binder delegate (see below for the implementation).
) Access the mapping of the type hosting the property (in this examplegEntry).
*  Apply theAlternativeBinder to the type hosting the property (in this examplBJogEntry ).
+ Pass tdAlternativeBinder the expected type of discriminator values.
, Pass toAlternativeBinder the name of the property from which field values should be extracted (in this exameje,).
- Pass toAlternativeBinder the expected type of the property from which index field values are extracted.
Pass toAlternativeBinder  the binder delegate.

public class LanguageAlternativeBinderDelegate implements AlternativeBinderDelegate <Language String > { !

E private final String name



E public LanguageAlternativeBinderDelegate (String namg { "

E this . name= name

E }

E @Override

E public AlternativeValueBridge <Language String > bind (IndexSchemaElemenindexSchemaElement #
E PojoModelProperty fieldValueSource ) {

E EnumMapanguage IndexFieldReference <String >> fields = new EnumMap( Languageclass );
E String fieldNamePrefix = ( name!= null ? name: fieldValueSource .namé ) + " ";
E for ( Languagelanguage : Languagevalues() ) { $

E String languageCode= language. code

E IndexFieldReference <String > field = indexSchemaElemenfield (

E fieldNamePrefix + languageCode %

E f -> f.asString (). analyzer( "text " + languageCode) &

E )

E . toReference();

E fields .put( language, field );

E }

E return newBridge( fields ); °

E }

E private static class Bridge (

E implements AlternativeValueBridge <Language String > { )

E private final EnumMapanguage IndexFieldReference <String >> fields ;

E private Bridge (EnumMahanguage IndexFieldReference <String >> fields ) {

E this . fields = fields ;

E }

E @Override

E public void write (DocumentElementarget , Languagediscriminator , String bridgedElement) {
E target . addValug fields .get( discriminator ), bridgedElement ); *

E }

E }

}

I The binder delegate must implemenilternativeBinderDelegate . The first type parameter is the expected type of discriminator
values (in this exampld,anguage¢; the second type parameter is the expected type of the property from which field values are
extracted (in this exampleString ).

" Any (custom) parameter can be passed through the constructor.

# Implementbind, to bind a property to index fields.

$ Define one field per language.

% Make sure to give a different name to each field. Here weOre using the language code as a staffixging.text_fr ,text_de, E

& Assign a different analyzer to each field. The analyzers en,text_fr ,text_de must have been defined in the backend; see
Analysis

' Return a bridge.

( Here the bridge class is nested in the binder class, because it is more convenient, but you are obviously free to implement it as
you wish: as a lambda expression, in a separate Java fileE

) The bridge must implement thélternativeValueBridge interface.

* The bridge is called when indexing; it selects the field to write to based on the discriminator value, then writes the value to index
to that field.

10.9.2. Programmatic mapping

You can applAlternativeBinder through theprogrammatic mappingtoo. Behavior and options are identical to annotation-based
mapping.

Example 10.45: Applying aiternativeBinder ~ with .binder(E)

TypeMappingStepblogEntryMapping = mappingtype ( BlogEntry. class );
blogEntryMapping. indexed();

blogEntryMapping. property ( “language" )

E . marker( AlternativeBinder . alternativeDiscriminator () );
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LanguageAlternativeBinderDelegate delegate = new LanguageAlternativeBinderDelegate ( null );
blogEntryMapping. binder (- AlternativeBinder . create ( Languageclass,
E "text" , String .class, BeanReferenceoflnstance ( delegate ) ) );

10.10. Tuning when to trigger reindexing

10.10.1. Basics

When an entity property is mapped to the index, be it throu@GenericField @IndexedEmbeddeat acustom bridge this mapping
introduces a dependency: the document will need to be updated when the property changes.

For simpler, single-entity mappings, this only means that Hibernate Search will need to detect when an entity changes and reindex the
entity. This will be handled transparently.

If the mapping includes a "derived" property, i.e. a property that is not persisted directly, but instead is dynamically computed in a getter
that uses other properties as input, Hibernate Search will be unable to guess which part of the persistent state these properties are based
on. In this case, some explicit configuration will be required; sBeindexing when a derived value changes w@ndexingDependencfor

more information.

When the mapping crosses the entity boundaries, things get more complicated. LetOs consider a mapping Bhekerztity is mapped to
a document, and that document must include theameproperty of theAuthor entity (for example using®IndexedEmbeddedfVhenever an
authorOs name changes, Hibernate Search will neegtiteve all the books of that authgto reindex them.

In practice, this means that whenever an entity mapping relies on an association to another entity, this association must be bidirectional: if
Book.authors is@IndexedEmbeddddibernate Search must be aware of an inverse associatiothor.books. An exception will be thrown on
startup if the inverse association cannot be resolved.

Most of the time, when theHibernate ORM integratiois used, Hibernate Search is able to take advantage of Hibernate ORM metadata (the
mappedBwgttribute of @OneToOand @OneToMartg resolve the inverse side of an association, so this is all handled transparently.

In some rare cases, with the more complex mappings, it is possible that even Hibernate ORM is not aware that an association is
bidirectional, becausemappedBgannot be used, or because tt&andalone POJO Mappeés being used. A few solutions exist:

¥ The association can simply be ignored. This means the index will be out of date whenever associated entities change, but this can be an
acceptable solution if the index is rebuilt periodically. Sdaémiting reindexing of containing entities witl®IndexingDependencipr more
information.

¥If the association is actually bidirectional, its inverse side can be specified to Hibernate Search explicitly using
@AssociationInverseSide. See Enriching the entity model witl@AssociationinverseSide for more information.

10.10.2. Enriching the entity model with @AssociationInverseSide

Given an association from an entity typeto entity typeB, @AssociationinverseSide defines the inverse side of an association, i.e. the path
fromBto A

This is mostly useful when using ti&tandalone POJO Mapper when using thédibernate ORM integratiorand a bidirectional association
is not mapped as such in Hibernate ORM (nappedBy

Example 10.46: Mapping the inverse side of an associatior@#tisociationinverseSide

@Entity
@Indexed
public class Book {

@ld
@GeneratedValue
private Integer id;

> > mp

m

private String title ;

@ElementCollection !
@JoinTablé

name= "book_editionbyprice" ,

joinColumns = @JoinColunm(mame= "book_id" )
)
@MapKeyJoinColugmame= "edition_id" )
@Colunfmame= "price" )
@OrderBy'edition_id asc" )

[T [m» M [T [T [T mp [mp
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E @IndexedEmbedded

E name= "editionsForSale" ,

E extraction = @ContainerExtraction (BuiltinContainerExtractors . MAP_KIEY
E )

E @AssociationinverseSide( #

E extraction = @ContainerExtraction (BuiltinContainerExtractors . MAP_KIEY
E inversePath = @ObjectPatlj@PropertyValué propertyName = "book"))

E )

E private MapBookEdition, BigDecimal> priceByEdition = new LinkedHashMap>();

E public BooK) {

E }

E // Getters and setters

E /..

}

@Entity

public class BookEdition {

E @l

E @GeneratedValue

E private Integer id;

E @ManyToOse

E private Book book

E @FullTextField (analyzer = “"english" )
E private String label ;
E public BookEdition() {
E }

E // Getters and setters

E /..

}

I This annotation and the following ones are the Hibernate ORM mapping fdap<BookEdition, BigDecimal> where the keys are
BookEdition entities and the values are the price of that edition.

" Index-embed the editions that are actually for sale.

# In Hibernate ORM, it is not possible to usappedBfor an association modeled by apkey. Thus, we use
@AssociationInverseSide to tell Hibernate Search what the inverse side of this association is.

$ We could have applied th@AssociationinverseSide annotation here instead: either side will do.

10.10.3. Reindexing when a derived value changes with@IndexingDependency

When a property is not persisted directly, but instead is dynamically computed in a getter that uses other properties as input, Hibernate
Search will be unable to guess which part of the persistent state these properties are based on, and thus will be un@igigeoreindexing
when the relevant persistent state changes. By default, Hibernate Search will detect such cases on bootstrap and throw an exception.

Annotating the property with@IndexingDependency(derivedFrom = Ewill give Hibernate Search the information it needs and allow
triggering reindexing

Example 10.47: Mapping a derived value \@imdexingDependency.derivedFrom

@Entity
@Indexed
public class Book {

@ld
@GeneratedValue
private Integer id;

m > mp

private String title ;
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@ElementCollection
private List <String > authors = new ArrayList <>(); !

m m»

public BooK) {
}

I mp

/I Getters and setters
...

m mp

@Transient "
@FullTextField (analyzer = "name') #
@IndexingDependen¢derivedFrom = @ObjectPati{ $
@PropertyValug propertyName = "authors" )
b))
public String getMainAuthor() {
return authors.isEmpty() ? null : authors.get( 0 );

}

=7 [T [Th [T [T [T [T [Th [T

I Authors are modeled as a list of string containing the author names.
" The transientmainAuthor property dynamically returns the main author (the first one).
# We use@FullTextField on thegetMainAuthor() getter to index the name of the main author.

$ We use@IndexingDependency.derivedFrorto tell Hibernate Search that whenever the list of authors changes, the result of
getMainAuthor() may have changed.

10.10.4. Limiting reindexing of containing entities with @IndexingDependency

In some casedriggering reindexingof entities every time a given property changes is not realistically achievable:

¥When an association is massive, for example a single entity instanicelexed-embeddedin thousands of other entities.

¥When a property mapped to the index is updated very frequently, leading to a very frequent reindexing and unacceptable usage of disks
or database.

¥ Etc.

When that happens, it is possible to tell Hibernate Search to ignore updates to a particular property (and, in the c@sedekedEmbedded
anything beyond that property).

Several options are available to control exactly how updates to a given property affect reindexing. See the sections below for an

explanation of each option.

ReindexOnUpdate. SHALLOMiiting reindexing to same-entity updates only

ReindexOnUpdate. SHALL@®Whost useful when an association is highly asymmetric and therefore unidirectional. Think associations to
"reference" data such as categories, types, cities, countries, E

It essentially tells Hibernate Search that changing an association!N!adding or removing associated elements, i.e. "shallow"
updates!N!should trigger reindexing of the object on which the change happened, but changing properties of associated entities!N!"deep"”
updates!N!should not.

For example, lets consider the (incorrect) mapping below:

Example 10.48: A highly-asymmetric, unidirectional association

@Entity
@Indexed
public class Book {

E @ud

E private Integer id;

E private String title

E @ManyToOhe

E @IndexedEmbeddéd

E private BookCategory category :
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E public BooK) {

E }

E // Getters and setters

E /..

}

@Entity

public class BookCategory {
E @l

E private Integer id;

E @FullTextField (analyzer = "english" )
E private String name

#

E // Getters and setters

E /..

}

I Each book has an association toBmokCategoryentity.

" We want tandex-embedthe BookCategoryinto the BookE

# E but we really donOt want to model the (huge) inverse association fRmnkCategoryto Book There are potentially thousands of
books for each category, so callinggatBooks() method would lead to loading thousands of entities into the Hibernate ORM
session at once, and would perform badly. Thus, there isnOgatBooks() method to list all books in a category.

With this mapping, Hibernate Search will not be able to reindex all books when the category name changes: the getter that would list all
books for that category simply doesnOt exist. Since Hibernate Search tries to be safe by default, it will reject this mapping and throw an
exception at bootstrap, saying it needs an inverse side to Buok" BookCategoryassociation.

However, in this case, we donOt expect the nameRifakCategoryto change. ThatOs really "reference" data, which changes so rarely that
we can conceivably plan ahead such change arthdex all bookswhenever that happens. So we would really not mind if Hibernate Search
just ignored changes t@ookCategorf

ThatOs wha®@IndexingDependency(reindexOnUpdate = ReindexOnUpdate.SHALLISWdY: it tells Hibernate Search to ignore the impact of
updates to an associated entity. See the modified mapping below:

Example 10.49: Limiting reindexing to same-entity updates RéthdexOnUpdate.SHALLOW
@Entity

@Indexed
public class Book{

E @l

E private Integer id;

E private String title ;

E @ManyToOne

E @IndexedEmbedded

E @IndexingDependen¢yeindexOnUpdate = ReindexOnUpdateSHALLQW
E private BookCategory category ;
E public BooK) {

E }

E // Getters and setters

E /..

}

I We useReindexOnUpdate. SHALL@Well Hibernate Search thaBookshould be re-indexed when itOs assigned a new category
(book.setCategory( newCategory ) ), but not when properties of its category changeafegory.setName( newName ).
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Hibernate Search will accept the mapping above and boot successfully, since the inverse side of the associatidofskim BookCategory
is no longer deemed necessary.

Onlyshallow changes to a bookOs category will trigger reindexing of that book:

¥When a book is assigned a new categdrgdk.setCategory( newCategory ) ), Hibernate Search will consider it a "shallow" change,
since it only affects th@ookentity. Thus, Hibernate Search will reindex the book.

¥When a category itself changesategory.setName( newName ), Hibernate Search will consider it a "deep” change, since it occurs
beyond the boundaries of th@ookentity. Thus, Hibernate Search wiibt reindex books of that category by itself. The index will
become slightly out-of-sync, but this can be solved indexingBookentities, for example every night.

ReindexOnUpdate.N@lisabling reindexing caused by updates of a particular property

ReindexOnUpdate.N@ most useful for properties that change very frequently and donOt need to be up-to-date in the index.
It essentially tells Hibernate Search that changes to that property should tnigiger reindexing
For example, letOs consider the mapping below:

Example 10.50: A frequently-changing property

@Entity
@Indexed
public class Sensor {

E @ld

E private Integer id;

E @FullTextField

E private String name !

E @KeywordField

E private SensorStatus status ; !
E @Colunfname= "\"value\"™" )

E private double value; "

E @GenericField

E private double rollingAverage ; #
E public Sensor) {

E }

E // Getters and setters

E /..

}

I The sensor name and status get updated very rarely.
" The sensor value gets updated every few milliseconds

# When the sensor value gets updated, we also update the rolling average over the last few seconds (based on data not shown
here).

Updates to the name and status, which are rarely updated, can perfectly well trigger reindexing. But considering there are thousands of
sensors, updates to the sensor value cannot reasonably trigger reindexing: reindexing thousands of sensors every few milliseconds
probably wonOt perform well.

In this scenario, however, search on sensor value is not considered critical and indexes donOt need to be as fresh. We can accept indexes t
lag behind a few minutes when it comes to a sensor value. We can consider setting up a batch process that runs every few seconds to
reindex all sensors, either throughraass indexeyusing theJakarta Batch mass indexing jolorexplicitly. So we would really not mind if
Hibernate Search just ignored changes to sensor valuesE

ThatOs wha®IndexingDependency(reindexOnUpdate = ReindexOnUpdate.Ni©Yor: it tells Hibernate Search to ignore the impact of updates
to therollingAverage property. See the modified mapping below:
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Example 10.51: Disabling listener-triggered reindexing for a particular propertyReiitdexOnUpdate.NO

@Entity
@Indexed
public class Sensor {

E @i

E private Integer id;

E @FullTextField

E private String name

E @KeywordField

E private SensorStatus status ;
E @Colunfname= "\"value\"™" )

E private double value;

E @GenericField

E @IndexingDependengyeindexOnUpdate = ReindexOnUpdateN® !
E private double rollingAverage
E public Sensor) {

E }

E // Getters and setters

E /..

}

I We useReindexOnUpdate.N@ tell Hibernate Search that updates tollingAverage should nottrigger reindexing

With this mapping:

¥When a sensor is assigned a new narsenéor.setName( newName)) or status ¢ensor.setStatus( newStatus ) ), Hibernate Search will
trigger reindexingof the sensor.

¥When a sensor is assigned a new rolling averagador.setRollingAverage( newName ) ), Hibernate Search wihiot trigger reindexing
of the sensor.

10.10.5. Programmatic mapping

You can control reindexing through therogrammatic mappingtoo. Behavior and options are identical to annotation-based mapping.

Example 10.52: Mapping the inverse side of an associationassibciationInverseSide(E)

TypeMappingStepbookMapping= mapping type( Book class );
bookMappingindexed();

bookMappingproperty ( "priceByEdition" )

. indexedEmbedddd "editionsForSale" )

. extractor ( BuiltinContainerExtractors . MAP_KEY
. associationinverseSide ( PojoModelPath parse( "book" ) )

. extractor ( BuiltinContainerExtractors . MAP_KEY
TypeMappingStepbookEditionMapping = mapping type ( BookEdition . class );
bookEditionMapping. property ( "label" )

E .fullTextField (). analyzer( "english" );

T m» mp [mp

Example 10.53: Mapping a derived value wittiexingDependency().derivedFrom(E)

TypeMappingStepbookMapping= mapping type ( Book class );
bookMappingindexed();

bookMappingproperty ( "mainAuthor" )

E .fullTextField (). analyzer( "name")

E . indexingDependency). derivedFrom( PojoModelPath parse( "authors" ) );
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Example 10.54: Limitirtgggering reindexingwith .indexingDependency().reindexOnUpdate(E)

TypeMappingStepbookMapping= mapping type( Book class );

bookMappingindexed();

bookMappingproperty ( “"category" )

E . indexedEmbeddel

E . indexingDependency). reindexOnUpdaté ReindexOnUpdateSHALLOYY

TypeMappingStepbookCategoryMapping= mapping type ( BookCategory class );
bookCategoryMappingproperty ( "name" )
E fullTextField (). analyzer ( "english" );

10.11. Changing the mapping of an existing application

Over the lifetime of an application, it will happen that the mapping of a particular indexed entity type has to change. When this happens,
the mapping changes are likely to require changes to the structure of the index, i.ecitsma Hibernate Search doesot handle this
structure change automatically, so manual intervention is required.

The simplest solution when the index structure needs to change is to:

1. Drop and re-create the index and its schema, either manually by deleting the filesystem directory for Lucene or using the REST API to
delete the index for Elasticsearch, or using Hibernate Searsbfisma management features

2. Re-populate the index, for example using theass indexer

Technically, dropping the index and reindexing is redtictly required if the mapping changes includmly:

¥adding new indexed entities that will not have any persisted instance, e.g. addin@éndexedannotation on an
entity which has no rows in database.

¥adding new fields that will be empty for all currently persisted entities, e.g. adding a new property on an entity type
and mapping it to a field, but with the guarantee that this property will initially be null for every instance of this entity;

¥and/or removing data from existing indexesf/fields, e.g. removing an index field, or removing the need for a field to be
stored.

However, you will still need to:

¥ create missing indexes: this can generally be done automatically by starting up the application withréee ,
create-or-validate , orcreate-or-update schema management strategy.

¥ (Elasticsearch only:) update the schema of existing indexes to declare the new fields. This will be more complex:
either do it manually using ElasticsearchOs REST API, or start up the application witedteor-update  strategy,
but be warned that itmay fail

10.12. Custom mapping annotations

10.12.1. Basics

By default, Hibernate Search only recognizes built-in mapping annotations suc@&slexed@GenericField or @IndexedEmbedded
To use custom annotations in a Hibernate Search mapping, two steps are required:

1. Implementing a processor for that annotatiortypeMappingAnnotationProcessorfor type annotations,
PropertyMappingAnnotationProcessor for method/field annotations,ConstructorMappingAnnotationProcessor for constructor
annotations, orMethodParameterMappingAnnotationProcessofor constructor parameter annotations.

2. Annotating the custom annotation with eithe@ TypeMappin@ PropertyMapping@ ConstructorMappingor @MethodParameterMapping
passing as an argument the reference to the annotation processor.

Once this is done, Hibernate Search will be able to detect custom annotatiomsdaxed classes(though not necessarily in custom
projection types, seeCustom root mapping annotations Whenever a custom annotation is encountered, Hibernate Search will instantiate
the annotation processor and call itsrocess method, passing the following as arguments:

¥ Amappingparameter allowing to define the mapping for the type, property, constructor, or constructor parameter using the
programmatic mapping ARI

¥ Anannotation parameter representing the annotation instance.
¥ Acontext object with various helpers.

Custom annotations are most frequently used to apply custom, parameterized binders or bridges. You can find examples in these sections
in particular:
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¥ Passing parameters to a value binder/bridge through a custom annotation

¥ Passing parameters to a property binder/bridge through a custom annotation
¥ Passing parameters to a type binder/bridge through a custom annotation

¥ Passing parameters to an identifier binder/bridge through a custom annotation
¥ Passing parameters to a projection binder through a custom annotation

It is completely possible to use custom annotations for parameter-less binders or bridges, or even for more complex
features such as indexed-embedded: every feature available ingl@grammatic mapping APtan be triggered by a
custom annotation.

10.12.2. Custom root mapping annotations

To have Hibernate Search consider a custom annotation asa@ mapping annotation add the@RootMappingeta-annotation to the
custom annotation.

This will ensure Hibernate Search processes annotations on types annotated with the custom annotation even if those types are not
referenced in the index mapping, which is mainly useful for custom annotations relateprtgection mapping

10.13. Inspecting the mapping

After Hibernate Search has successfully booted, BearchMappingcan be used to get a list of indexed entities and get more direct access to
the corresponding indexes, as shown in the example below.

Example 10.55: Accessing indexed entities

SearchMappingmapping = /* ... */ !

SearchindexedEntity <Book> bookEntity = mappingindexedEntity ( Book class );
String jpaName= bookEntity . jpaNamé); #

IndexManagerindexManager = bookEntity . indexManage(); $

Backendbackend = indexManager backend); %

SearchlndexedEntity <?> bookEntity2 = mappingindexedEntity ( "Book" ); &
Class<?> javaClass = bookEntity2 . javaClass ();

for ( SearchindexedEntity <?> entity : mappingallindexedEntities () ) { '

E /..
}

I Retrieve theSearchMapping

Retrieve theSearchindexedEntity by its entity classSearchindexedEntity gives access to information pertaining to that entity
and its index.

# (With theHibernate ORM integratiolonly) Get the JPA name of that entity.
$ Get the index manager for that entity.

% Get the backend for that index manager.

& Retrieve theSearchindexedEntity by its entity name.

' Retrieve all indexed entities.

From anindexManager you can then access the index metamodel, to inspect available fields and their main characteristics, as shown
below.

Example 10.56: Accessing the index metamodel
SearchindexedEntity <Book> bookEntity = mappingindexedEntity ( Book class ); !
IndexManagerindexManager = bookEntity . indexManage();

IndexDescriptor indexDescriptor = indexManager descriptor (); #

indexDescriptor . field ( "releaseDate" ). ifPresent ( field -> { $

E String path = field .absolutePath(); %

E String relativeName = field .relativeName();

E // Etc.

E if ( field .isValueField () ) { &

E IndexValueFieldDescriptor  valueField = field .toValueField ();
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IndexValueFieldTypeDescriptor type = valueField .type(); (

boolean projectable = type. projectable ();

Class<?> dslArgumentClass = type. dslArgumentClass();

Class<?> projectedValueClass = type. projectedValueClass ();

Optional <String > analyzerName= type. analyzerNamé¢);

Optional <String > searchAnalyzerName= type. searchAnalyzerNamg);

Optional <String > normalizerName = type. normalizerNam);

/I Etc.

Set<String > traits = type.traits (); )

if ( traits .contains ( IndexFieldTraits .Aggregations. RANGE ) {
I ...

}

}
else if ( field .isObjectField () ) { *
IndexObjectFieldDescriptor  objectField = field .toObjectField ();

[T M [T [T [T [T [T [T [T [T T T T T T

IndexObjectFieldTypeDescriptor type = objectField . type();
boolean nested = type. nested();
/I Etc.

}
);

>~ IT> TP TP [Th

Collection <? extends AnalyzerDescriptor > analyzerDescriptors = indexDescriptor . analyzers (); +
for ( AnalyzerDescriptor analyzerDescriptor : analyzerDescriptors ) {
E String analyzerName= analyzerDescriptor . namé);

E /..

}

Optional <? extends AnalyzerDescriptor > analyzerDescriptor = indexDescriptor . analyzer ( "some-analyzer-name" ); ,
...

Collection <? extends NormalizerDescriptor > normalizerDescriptors = indexDescriptor . normalizers (); -

for ( NormalizerDescriptor normalizerDescriptor : normalizerDescriptors ) {
E String normalizerName = normalizerDescriptor . namé);
E /..

}

Optional <? extends NormalizerDescriptor > normalizerDescriptor = indexDescriptor . normalizer ( "some-normalizer-
name");
...

Retrieve eSearchindexedEntity .

Get the index manager for that entityndexManagergives access to information pertaining to the index. This includes the
metamodel, but not only (see below).

Get the descriptor for that index. The descriptor exposes the index metamodel.

Retrieve a field by name. The method returns @ptional , which is empty if the field does not exist.

The field descriptor exposes information about the field structure: path, name, parent, E

Check that the field is a value field, holding a value (integer, text, E), as opposed to object fields, holding other fields.
Narrow down the field descriptor to a value field descriptor.

Get the descriptor for the field type. The type descriptor exposes information about the fieldDs capabilities: is it searchable,
sortable, projectable, what is the expected java class for arguments to$karch DSLwhat are the analyzers/normalizer set on
this field, E

Inspect the"traits" of a field type.

Obiject fields can also be inspected.

A collection of all configured analyzers available for the index represented by the descriptor can also be inspected.
Alternatively, analyzer descriptors can be retrieved by name to see if a particular analyzer is available within the index context.
A collection of all configured normalizers available for the index represented by the descriptor can also be inspected.

Alternatively, normalizer descriptors can be retrieved by name to see if a particular normalizer is available within the index
context.

Traits define the set of search capabilities available for the field, in particular, each trait represents a
predicate/sort/projection/aggregation that can be used on that field.



TheBackendandIndexManagercan also be used teetrieve the Elasticsearch REST cliesttretrieve Lucene analyzers

TheSearchMappingalso exposes methods to retrieve amexManagerby name, or even a whoBackendby name.
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Chapter 11. Mapping index content to custom types (projection constructors)

11.1. Basics

Projectionsallow retrieving data directly from matched documents as the result of a search query. As the structure of documents and
projections becomes more complex, so gwogrammatic calls to the Projection DSkhich can lead to overwhelming projection
definitions.

To address this, Hibernate Search offers the ability to define projections through the mapping of custom types (typically records), by
applying the@ProjectionConstructor annotation to those types or their constructor. Executing such a projection then becomes as easy as
referencing the custom type

Such projections areomposite, their inner projections (components) beingferred from the name and type of the projection
constructors' parameters

There are a few constraints to keep in mind when annotating a custom projection type:

¥The custom projection type must be in the same JAR as entity types, or Hibernate Searchquite additional
configuration.

¥When projecting on value fields or object fields, the path to the projected field is inferred from the constructor
parameter name by default, buinference will fail if constructor parameter names are not included in the Java
$ bytecode. Alternatively the path can be provided explicitly througiFieldProjection(path = E)
/ @ObjectProjection(path = E) , in which case Hibernate Search wonOt rely on constructor parameter names.

¥When projecting on value fields, the constraints of tiield projection still apply. In particular, with thé.ucene
backend value fields involved in the projection must be configured@®jectable.

¥When projecting on object fields, the constraints of theject projection still apply. In particular, with thé.ucene
backend multi-valued object fields involved in the projection must be configuredreested

Example 11.1: Using a custom record type to project data from the index

@ProjectionConstructor !
public record MyBookProjection(
@IdProjection Integer id, "
String title , #
List <Author> authors) { $
@ProjectionConstructor %
public record Author(String firstName, String lastName {
}

= [Tp [T [T [T> [T [Tp

I Annotate the record type witt@ProjectionConstructor , either at the type level (if thereOs only one constructor) or at the
constructor level (if there arenultiple constructors).

To project on the entity identifier, annotate the relevant constructor parameter w@idProjection .
Most projections have a corresponding annotation that can be used on constructor parameters.

# To project on a value field, add a constructor parameter named after that field and with the same type as that fieldnggieit
inner projection inferencefor more information on how constructor parameters should be defined.

Alternatively, the field projection can be configured explicitly wi@FieldProjection .

$ To project on an object field, add a constructor parameter named after that field and with its own custom projection type.
Multivalued projectionsmust be modeled as one of the multivalued containers for which a collector is available in
ProjectionCollector  or their supertype.

Alternatively, the object projection can be configured explicitly wigdObjectProjection .

%

=)

Annotate any custom projection type used for object fields wi@ProjectionConstructor as well.

List <MyBookProjection> hits = searchSession. search( Book class )
= . select ( MyBookProjection. class ) !

.wherg f -> f.matchAll() )

.fetchHits ( 20); "

> > [T

I Pass the custom projection type tselect(E) .
" Each hit will be an instance of the custom projection type, populated with data retrieved from the index.
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Custom, non-record classes can also be annotated w@ProjectionConstructor , which can be useful if you cannot use
records for some reason (for example because youOre still using Java 13 or below).

The example above executes a projection equivalent to the following code:

Example 11.2: Programmatic projection definition equivalent to the previous example

List <MyBookProjection> hits = searchSession. search( Book class )
.select ( f -> f.composite()
. from(
f.id ( Integer .class ),
f.field ( "title" , String .class ),
f. object ( "authors" )
. from(
f.field ( "authors.firstName" , String .class ),
f.field ( "authors.lastName" , String . class )
)
.as( MyBookProjection. Author:: new)
.collector ( ProjectionCollector . list () )
)
.as( MyBookProjection:: new) )
.wherg f -> f.matchAll() )
. fetchHits ( 20 );

[T [T [T [T [T [T [T [T [T T [T T [T T [T

11.2. Detection of mapped projection types

Hibernate Search must know of projection types on startup, which it generally does as soon as they are annotated with
@ProjectionConstructor , thanks to classpath scanning.

For more information about classpath scanning and how to tune it (for example to scan dependencies instead of just the application JAR),
see Classpath scanning

11.3. Implicit inner projection inference

11.3.1. Basics

When constructor parameters are not annotated widxplicit projection annotations Hibernate Search applies some basic inference rules
based on the name and type of those parameters in order to select (inner) projections.

The following sections explain how to define the name and type of constructor parameters to get the desired projection.

11.3.2. Inner projection and type

When a constructor parameter is not annotated with amplicit projection annotation Hibernate Search infers the type of the inner
projection from the type of the corresponding constructor parameter.

You should set the type of a constructor parameter according to the following rules:

¥ For a single-valued projection:

" For aprojection on a value fieldgenerally mapped usin@FullTextField / @GenericFieldetc.), set the parameter type to thg/pe of
projected valuesfor the target field, which in general is the type of the property annotated w@lfrull TextField / @GenericFieldetc.

" For aprojection on an object fieldgenerally mapped usin@IndexedEmbeddedet the parameter type to another custom type
annotated with @ProjectionConstructor , whose constructor will define which fields to extract from that object field.

¥ For projections where values are wrapped in a container, be it a multivalued projection represented by some collection or array, or a
single-valued projection wrapped in an optional, follow the rules above for the elements inside the container and then wrap the type
with one of the containers available iRrojectionCollector  (lterable , Collection |, List , etc.), e.glterable<SomeType>
Collection<SomeType> List<SomeTypeyetc.

Constructor parameters meant to represent a multivalued projectiarust have the type of one of the supported
multivalued containers.

In case theProjectionCollector  does not provide a suitable collector for a container/collection needed for a constructor
parameter mappinga custom projection bindingcan be implemented and a user-implemented projection collector
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applied.

11.3.3. Inner projection and field path

When a constructor parameter is not annotated with amplicit projection annotationor when it is but that annotation does not provide an
explicit path, Hibernate Search infers the path of the field to project on from the name of the corresponding constructor parameter.

In that case, you should set the name of a constructor parameter (in the Java code) to the name of the field to project on.

Hibernate Search can only retrieve the name of the constructor parameter:

¥ For the canonical constructor of record types, regardless of compiler flags.

¥ For constructors of non-record types or non-canonical constructors of record types if and only if the type was
compiled with the-parameters compiler flag.

11.4. Explicit inner projection

Constructor parameters can be annotated with explicit projection annotations such@islProjection or @FieldProjection .

For projections that would normally bénferred automatically, this allows further customization, for example infi@ld projection to set the
target field path explicitly or to disable value conversion. Alternatively, inaject projection, this also allowsreaking cycles of nested
object projections

For other projections such aslentifier projection, this is actually the only way to use them in a projection constructor, because they would
never be inferred automatically.

See thedocumentation of each projectiorfor more information about the corresponding built-in annotation to be applied to projection

constructor parameters.

11.5. Mapping types with multiple constructors

If the projection type (record or class) has multiple constructors, @& rojectionConstructor annotation cannot be applied at the type
level and must be applied to the constructor you wish to use for projections.

Example 11.3: Annotating a specific constructor @#trojectionConstructor

public class MyAuthorProjectionClassMultiConstructor  {
E  public final String firstName ;
public final String lastName

m m

@ProjectionConstructor !

public MyAuthorProjectionClassMultiConstructor (String firstName, String lastNamé {
this . firstName = firstName ;
this . lastName = lastName

m ™ [Tp e [mp

}

public MyAuthorProjectionClassMultiConstructor (String fullName) { "
this ( fullName.split ( "" )[ 0], fullName.split ( "" )[ 1] ),

m > mp

}

/... Equals and hashcode ...

}

I Annotate the constructor to use for projections wit@ProjectionConstructor .

" Other constructors can be used for other purposes than projections, but theyst not be annotated with
@ProjectionConstructor (only one such constructor is allowed).

In the case of records, the (implicit) canonical constructor can also be annotated, but it requires representing that constructor in the code
with a specific syntax:

Example 11.4: Annotating the canonical constructor \@tProjectionConstructor

public record MyAuthorProjectionRecordMultiConstructor (String firstName, String lastName {
E @ProjectionConstructor !
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E public MyAuthorProjectionRecordMultiConstructor  { "

E }

E public MyAuthorProjectionRecordMultiConstructor (String fullName) { #
E this ( fullName.split ( "" )[ 0], fullName.split ( "" )[ 1] );

E }

}

I Annotate the constructor to use for projections wit@®ProjectionConstructor .
" The (implicit) canonical constructor uses a specific syntax, without parentheses or parameters.

# Other constructors can be used for other purposes than projections, but theyst not be annotated with
@ProjectionConstructor (only one such constructor is allowed).

11.6. Programmatic mapping

You can map projection constructors through thogrammatic mappingtoo. Behavior and options are identical to annotation-based
mapping.

Example 11.5: Mapping the main projection constructor withjectionConstructor() and.projection(<binder>)

TypeMappingStepmyBookProjectionMapping= mapping type ( MyBookProjection. class );
myBookProjectionMapping mainConstructor ()

E . projectionConstructor  (); !
myBookProjectionMapping mainConstructor (). parameter( 0 )
E . projection ( IdProjectionBinder .create() ); "

TypeMappingStepmyAuthorProjectionMapping = mapping type ( MyBookProjection. Author. class );
myAuthorProjectionMapping. mainConstructor ()
E . projectionConstructor  ();

I Mark the constructor as a projection constructor.

" The equivalent toexplicit projection annotationsis to pasgrojection binderinstances: there is a built-in projection binder for
every built-in projection annotation.

If the projection type (record or class) has multiple constructors, you will need to .usastructor(E)  instead of. mainConstructor() ,
passing the (raw) type of the constructor parameters as arguments.

Example 11.6: Mapping a specific projection constructor itiiectionConstructor()

mapping type ( MyAuthorProjectionClassMultiConstructor . class )
= . constructor ( String . class, String .class )
. projectionConstructor  ();
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Chapter 12. Binding and bridges

12.1. Basics

In Hibernate Searchhinding is the process of assigning custom components to the domain model.

The most intuitive components that can be bound are bridges, responsible for converting pieces of data from the entity model to the
document model.

For example, wher@GenericFieldis applied to a property of a custom enum type, a built-in bridge will be used to convert this enum to a
string when indexing, and to convert the string back to an enum when projecting.

Similarly, when an entity identifier of typeongis mapped to a document identifier, a built-in bridge will be used to convert tagto a
String (since all document identifiers are strings) when indexing, and back frogtrimg to aLongwhen loading search results.

Bridges are not limited to one-to-one mapping: for example, t@GeoPointBindingannotation, which maps two properties annotated with
@Latitude and @Longitudeto a single field, is backed by another built-in bridge.

While built-in bridges are provided for a wide range of standard types, they may not be enough for complex models. This is why bridges are
really useful: it is possible to implement custom bridges and to refer to them in the Hibernate Search mapping. Using custom bridges,
custom types can be mapped, even complex types that require user code to execute at indexing time.

There are multiple types of bridges, detailed in the next sections. If you need to implement a custom bridge, but donOt quite know which
type of bridge you need, the following table may help:

Table 12.1: Comparison of available bridge types
Bridge type ValueBridge PropertyBridge TypeBridge IdentifierBridge RoutingBridge

Applied toE Class field or getter ~ Class field or getter ~ Class Class field or getter ~ Class
(usually entity ID)

Maps toE One index field. Value One index field or One index field or Document identifier ~ Route (conditional
field only: integer, more. Value fields as more. Value fields as indexing,routing
text, geopoint, etc. well asobject fields well asobject fields key)

Noobject field (composite). (composite).

(composite).

Built-in @GenericField, @PropertyBinding @TypeBinding @Documentld @Indexed(

annotation(s) @FullTextField , E routingBinder = E
)

Supports container Yes No No No No

extractors

Supports mutable No Yes Yes No Yes

types

Not all binders are about indexing, however. The constructor parameters involvegat@jection constructorscan be bound as well; you will
find more information about that inthis section

12.2. Value bridge

12.2.1. Basics

A value bridge is a pluggable component that implements the mapping of a property to an index field. It is applied to a property with a
@*Field annotation (@GenericField @FullTextField , E) or with acustom annotation

A value bridge is relatively straightforward to implement: in its simplest form, it boils down to converting a value from the property type to
the index field type. Thanks to the integration to th@*Field annotations, several features come for free:

¥The type of the index field can be customized directly in {@&Field annotation: it can be defined asortable, projectable, it can be
assigned aranalyzer E

¥The bridge can be transparently applied to elements of a container. For example, you can impleméaitieBridge<ISBN, String> and
transparently use it on a property of typeist<ISBN>: the bridge will simply be applied once per list element and populate the index
field with as many values.

However, due to these features, several limitations are imposed on a value bridge which are not preseptdpexty bridge for example:
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¥ A value bridge only allows one-to-one mapping: one property to one index field. A single value bridge cannot populate more than one
index field.

¥ A value bridgewill not work correctly when applied to a mutable type . A value bridge is expected to be applied to "atomic" data,
such as d.ocalDate; if it is applied to an entity, for example, extracting data from its properties, Hibernate Search will not be aware of
which properties are used and will not be able detect that reindexing is requiredvhen these properties change.

Below is an example of a custom value bridge that converts a cust®BNtype to its string representation to index it:

Example 12.1: Implementing and usinyaueBridge

public class ISBNValueBridge implements ValueBridge<ISBN String > { !

E @Override

E public String tolndexedValue(ISBNvalue, ValueBridgeTolndexedValueContext context) { "
E return value ==null ? null : value. getStringValue ();

E }

I The bridge must implement th&alueBridge interface. Two generic type arguments must be provided: the first one is the type of
property values (values in the entity model), and the second one is the type of index fields (values in the document model).

ThetolndexedValue method is the only one that must be implemented: all other methods are optional. It takes the property value
and a context object as parameters, and is expected to return the corresponding index field value. It is called when indexing, but
also when parameters to the search D8lust be transformed

@Entity
@Indexed
public class Book {

E @l

E @GeneratedValue

E private Integer id;

E @Conve(iconverter = ISBNAttributeConverter . class) !
E @KeywordField "

E valueBridge = @ValueBridgeRgitype = ISBNValueBridge class), #
E normalizer = "isbn" $

E )

E private ISBNisbn;

E // Getters and setters

E /..

}

I This is unrelated to the value bridge, but necessary in order for Hibernate ORM to store the data correctly in the database.
" Map the property to an index field.

# Instruct Hibernate Search to use our custom value bridge. It is also possible to reference the bridge by its name, in the case of a
CDI/Spring bean.

$ Customize the field as usual.

Here is an example of what an indexed document would look like, with the Elasticsearch backend:

{
E “isbn" : "978-0-58-600835-5"
}

The example above is just a minimal implementations. A custom value bridge can do more:

¥it canconvert the result of projections back to the property type
¥it canparse the value passed tadexNullAs ;
¥E

See the next sections for more information.
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12.2.2. Type resolution

By default, the value bridgeOs property type and index field type are determined automatically, using reflection to extract the generic type
arguments of theValueBridge interface: the first argument is the property type while the second argument is the index field type.

For example, irpublic class MyBridge implements ValueBridge<ISBN, String> , the property type is resolved ttsBNand the index field
type is resolved tastring : the bridge will be applied to properties of typ€BNand will populate an index field of typ8tring .

The fact that types are resolved automatically using reflection brings a few limitations. In particular, it means the generic type arguments
cannot be just anything; as a general rule, you should stick to literal typégRridge implements ValueBridge<ISBN, String> ) and avoid
generic type parameters and wildcard#yBridge<T> implements ValueBridge<List<T>, T>).

If you need more complex types, you can bypass the automatic resolution and specify types explicitly ugaigeBinder.

12.2.3. Using value bridges in other@*Field annotations

In order to use a custom value bridge with specialized annotations suct@&sillTextField , the bridge must declare a compatible index
field type.

For example:

¥ @FullTextField and @KeywordFieldequire an index field type of typ8tring (ValueBridge<Whatever, String> );

¥ @ScaledNumberFieldequires an index field type of typgigDecimal (ValueBridge<Whatever, BigDecimal>) orBiginteger
(ValueBridge<Whatever, Biglnteger> ).

Refer to Available field annotationdor the specific constraints of each annotation.

Attempts to use a bridge that declares an incompatible type will trigger exceptions at bootstrap.

12.2.4. Supporting projections with fromindexedValue()

By default, any attempt to project on a field using a custom bridge will result in an exception, because Hibernate Search doesnOt know how
to convert the projected values obtained from the index back to the property type.

It is possible tadisable conversion explicitlyto get the raw value from the index, but another way of solving the problem is to simply
implement fromIndexedValue in the custom bridge. This method will be called whenever a projected value needs to be converted.

Example 12.2: ImplementiriggmindexedValue to convert projected values

public class ISBNValueBridge implements ValueBridge<ISBN String > {

E @Override

E public String tolndexedValue(ISBNvalue, ValueBridgeTolndexedValueContext context) {

E return value ==null ? null : value.getStringValue ();

E }

E @Override

E public ISBNfromindexedValue(String value, ValueBridgeFromindexedValueContextcontext) {
E return value ==null ? null : ISBNparse( value ); !

E }

}

I ImplementfromindexedValue as necessary.

@Entity
@Indexed
public class Book {

E @l

E @GeneratedValue

E private Integer id;

E @Conveficonverter = ISBNAttributeConverter .class) !

E @KeywordField "

E valueBridge = @ValueBridgeRegftype = ISBNValueBridge class), #
E normalizer = "isbn" ,

E projectable = Projectable . YES$

E )

E private ISBNisbn;
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m m»

}

/I Getters and setters
...

I This is unrelated to the value bridge, but necessary in order for Hibernate ORM to store the data correctly in the database.
" Map the property to an index field.

# Instruct Hibernate Search to use our custom value bridge.

$ Do not forget to configure the field as projectable.

12.2.5. Parsing the string representation to an index field type with parse()

By default, when a custom bridge is used, some Hibernate Search features like specifyingdthé\ullAs attribute of @*Field annotations,
or using a field with such a custom bridge in query string predica@mspleQueryString() /queryString() ) with local backends (e.g.
Lucene), or when using théalueModel. STRIN@ the Search DSL will not work out of the box.

In order to make it work, the bridge needs to implement tpaerse method so that Hibernate Search can convert the string representation
to a value of the correct type for the index field.

Example 12.3: Implementimgrse

public class ISBNValueBridge implements ValueBridge<ISBN String > {

m mp [Ty mp

= [Tp T T [T [T

@Override

public String tolndexedValue(ISBNvalue, ValueBridgeTolndexedValueContext context) {
return value ==null ? null : value. getStringValue ();

}

@Override

public String parse(String value) {
/I Just check the string format and return the string
return ISBN parse( value ). getStringValue (); !

I Implementparse as necessary. The bridge may throw exceptions for invalid strings.

@Entity
@Indexed
public class Book {

> > mp

™ ™ e [T [Ty mp mp

I mp

}

@ld
@GeneratedValue
private Integer id;

@Conve(tconverter = ISBNAttributeConverter .class) !

@KeywordFiel@ "
valueBridge = @ValueBridgeRgftype = ISBNValueBridge class), #
normalizer = "isbn" ,

indexNullAs = "000-0-00-000000-0" $

)
private ISBNisbn;

/I Getters and setters
I ...

I This is unrelated to the value bridge, but necessary in order for Hibernate ORM to store the data correctly in the database.
" Map the property to an index field.
# Instruct Hibernate Search to use our custom value bridge.

$ SetindexNullAs to a valid value.

List <Book> result = searchSession. search( Book class )

E

.wherg f -> f.queryString (). field ( "isbn" )
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. matching( "978-0-13-468599-1" ) ) !
. fetchHits ( 20 );

m My

I Use a string representation of an ISBN in a query string predicate.

12.2.6. Formatting the value as string with format()

By default, when a custom bridge is used, requestingaueModel. STRIN®or a field projection will use a simpl@String() call.

In order to customize the format, the bridge needs to implement tfoemat method so that Hibernate Search can convert the index field to
the desired string representation.

Example 12.4: Implementirigrmat

public class ISBNValueBridge implements ValueBridge<ISBN Long> {

E // Implement mandatory toDocumentldentifier/fromDocumentldentifier ...

E /..

E @Override

E public String format(Long value) { !

E return value == null

E ? null

E : value. toString ()

E .replaceAll ( "(\d{3hH(\d)(\d{2})(\d{6})(\\d)" , "$1-$2-$3-$4-$5" );
E }

}

I Implementformat as necessary. The bridge may throw exceptions for invalid values.

@Entity
@Indexed
public class Book {

E @I

E @GeneratedValue

E private Integer id;

E @Conve(iconverter = ISBNAttributeConverter . class) !
E @GenericField "

E valueBridge = @ValueBridgeRgftype = ISBNValueBridge class), #
E projectable = Projectable . YES$

E )

E private ISBNishn;

E // Getters and setters

E /..

}

I This is unrelated to the value bridge, but necessary in order for Hibernate ORM to store the data correctly in the database.
" Map the property to an index field.

# Instruct Hibernate Search to use our custom value bridge.

$ Configure the field as projectable.

List <String > result = searchSession. search( Book class )

.select ( f -> f.field ( "isbn" , String .class, ValueModel STRING ) !
.wherg f -> f.matchAll() )

. fetchHits ( 20 );

m T mp

I Use a string representation when requesting the field projection.
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12.2.7. Compatibility across indexes with isCompatibleWith()

A value bridges is involved in indexing, but also in the various search DSLs, to convert values passed to the DSL to an index field value that
the backend will understand.

When creating a predicate targeting a single field across multiple indexes, Hibernate Search will have multiple bridges to choose from: one
per index. Since only one predicate with a single value can be created, Hibernate Search needs to pick a single bridge. By default, when a
custom bridge is assigned to the field, Hibernate Search will throw an exception because it cannot decide which bridge to pick.

If the bridges assigned to the field in all indexes produce the same result, it is possible to indicate to Hibernate Search that any bridge will
do by implementingisCompatiblewith .

This method accepts another bridge in parameter, and retutnge if that bridge can be expected to always behave the saméhiss.

Example 12.5: ImplementirigCompatibleWith to support multi-index search

public class ISBNValueBridge implements ValueBridge<ISBN String > {

@Override
public String tolndexedValue(ISBN value, ValueBridgeTolndexedValueContext context) {
return value ==null ? null : value.getStringValue ();

> T» mp [mp

}

@Override
public boolean isCompatibleWith (ValueBridge<?, ?> other) { !
return getClass(). equals( other.getClass() );

}

= [Tp T > M

I ImplementisCompatibleWith as necessary. Here we just deem any instance of the same class to be compatible.

12.2.8. Configuring the bridge more finely with ValueBinder

To configure a bridge more finely, it is possible to implement a value binder that will be executed at bootstrap. This binder will be able in
particular to define a custom index field type.

Example 12.6: ImplementingvalueBinder

public class ISBNValueBinder implements ValueBinder { !

E @Override

E public void bind(ValueBindingContext<?> context) { "

E context . bridge ( #

E ISBNclass, $

E new ISBNValueBridgd), %

E context . typeFactory () &

E .asString ()

E .normalizer ( "isbn" ) (

E )i

E }

E private static class ISBNValueBridge implements ValueBridge<ISBN String > {
E @Override

E public String tolndexedValue(ISBNvalue, ValueBridgeTolndexedValueContext context) {
E return value ==null ? null : value.getStringValue (); )

E }

E }

}

I The binder must implement th&alueBinder interface.
" Implement thebind method.

# Callcontext.bridge(E) to define the value bridge to use.

$ Pass the expected type of property values.

% Pass the value bridge instance.

& Use the contextOs type factory to create an index field type.

Pick a base type for the index field using ast() method.
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( Configure the type as necessary. This configuration will set defaults that are applied for any type using this bridge, but they can be
overridden. Type configuration is similar to the attributes found in the vario@gField annotations. SeeDefining index field
types for more information.

) The value bridge must still be implemented.
Here the bridge class is nested in the binder class, because it is more convenient, but you are obviously free to implement it as
you wish: as a lambda expression, in a separate Java fileE

@Entity
@Indexed
public class Book {

E @i

E @GeneratedValue

E private Integer id;

E @Conve(iconverter = ISBNAttributeConverter . class) !
E @KeywordField "

E valueBinder = @ValueBinderRgftype = ISBNValueBinder class), #
E sortable = Sortable . YES$

E )

E private ISBNisbn;

E // Getters and setters

E /..

}

I This is unrelated to the value bridge, but necessary in order for Hibernate ORM to store the data correctly in the database.
" Map the property to an index field.

# Instruct Hibernate Search to use our custom value binder. Note the usealeBinder instead ofvalueBridge . It is also possible
to reference the binder by its name, in the case of a CDI/Spring bean.

$ Customize the field as usual. Configuration set using annotation attributes take precedence over the index field type
configuration set by the value binder. For example, in this case, the field with be sortable even if the binder didnOt define the field
as sortable.

When using a value binder with a specializ@tField annotation, the index field type must be compatible with the
annotation.

For example @FullTextField will only work if the index field type was created usiagString() .

These restrictions are similar to those when assigning a value bridge directly;dsiag value bridges in othe@*Field
annotations.

12.2.9. Passing parameters

The value bridges are usually applied with built-@*Field annotation, which already accept parameters to configure the field name,
whether the field is sortable, etc.

However, these parameters are not passed to the value bridge or value binder. There are two ways to pass parameters to value bridges:

¥One is (mostly) limited to string parameters, but is trivial to implement.
¥The other can allow any type of parameters, but requires you to declare your own annotations.

Simple, string parameters

You can define string parameters to tl@ValueBinderRefinnotation and then use them later in the binder:

Example 12.7: Passing parameters tdaueBridge using the@ValueBinderRefinnotation

public class BooleanAsStringBridge implements ValueBridge<Boolean, String > { !

E private final String trueAsString ;
E private final String falseAsString ;
E public BooleanAsStringBridge (String trueAsString , String falseAsString ) { "
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I Implement a bridge that does not index booleans directly, but indexes them as strings instead.

this . trueAsString = trueAsString ;
this . falseAsString = falseAsString ;

}

@Override

public String tolndexedValue(Boolean value, ValueBridgeTolndexedValueContext context) {

if ( value ==null ) {
return null ;

}

return value ? trueAsString : falseAsString ;

The bridge accepts two parameters in its constructors: the string representing and the string representingalse .

public class BooleanAsStringBinder implements ValueBinder {

T m» mp [mp

" Tp [T» [T>

@Override

public void bind(ValueBindingContext<?> context ) {
String trueAsString = context . paramg). get( "trueAsString" , String .class ); !
String falseAsString = context . paramg). get( "falseAsString" , String . class );

context . bridge ( Boolean class, "
new BooleanAsStringBridge ( trueAsString , falseAsString ) );

I Use the binding context to get the parameter values.

Theparammethod will throw an exception if the parameter has not been defined. Alternatively, psamOptional to get an

java.util.Optional  that will be empty if the parameter has not been defined.

" Pass them as arguments to the bridge constructor.

@Entity
@Indexed
public class Book {

T > mp

m

[T mp mp [T [Ty [mp

T m» T e [Ty mp mp

[T

}

@ld
@GeneratedValue
private Integer id;

private String title ;

@GenericField valueBinder = @ValueBinderRgftype = BooleanAsStringBinder. class, !
params = {
@Parafmame= "trueAsString" , value = "yes"),
@Parafname= "falseAsString" , value = "no")

)

private boolean published ;

@ElementCollection
@GenericField valueBinder = @ValueBinderRgftype = BooleanAsStringBinder. class, "
params = {
@Parafmname= "trueAsString" , value = "passed"),
@Parafmame= "falseAsString" , value = "failed" )
1}, name= "censorshipAssessments_allYears" )
private  MagYear, Boolearn> censorshipAssessments = new HashMap>();

/I Getters and setters
/...

I Define the binder to use on the property, setting tfieldName parameter.

" Because we use a value bridge, the annotation can be transparently applied to containers. Here, the bridge will be applied
successively to each value in the map.
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Parameters with custom annotations

You can pass parameters of any type to the bridge by definiegstom annotationwith attributes:

Example 12.8: Passing parameters tdaueBridge using a custom annotation

public class BooleanAsStringBridge implements ValueBridge<Boolean, String > { !

private final String trueAsString ;
private final String falseAsString ;

> mp

public BooleanAsStringBridge (String trueAsString , String falseAsString ) { "
this . trueAsString = trueAsString ;
this . falseAsString = falseAsString ;

[T T» mp mp

}

@Override
public String tolndexedValue(Boolean value, ValueBridgeTolndexedValueContext context) {
if ( value ==null ) {
return null ;

}

return value ? trueAsString : falseAsString ;

=7 [T [Th [T [Th [T [T [T

I Implement a bridge that does not index booleans directly, but indexes them as strings instead.

The bridge accepts two parameters in its constructors: the string representing and the string representingalse .

@Retentior{ RetentionPolicy . RUNTIME!
@Targef{ ElementType METHOQLElementTypeFIELD}) "
@PropertyMappingprocessor = @PropertyMappingAnnotationProcessorRef #

E type = BooleanAsStringField . Processor. class
)
@Documentesl

@RepeatableBooleanAsStringField . List . class) %
public @interface BooleanAsStringField {

E String trueAsString () default "true" ; &
E String falseAsString () default "false" ;

E String namé default ™ ;

m

ContainerExtraction extraction () default @ContainerExtraction (); '

@Documented
@Targef{ ElementType METHOLElementType FIELD})
@Retentior{ RetentionPolicy . RUNTIME
@interface List {
BooleanAsStringField [] value();

™ ™ e Ty mp mp

}

class Processor (
implements PropertyMappingAnnotationProcessor <BooleanAsStringField > { )
@Override
public void process(PropertyMappingStep mapping BooleanAsStringField annotation ,
PropertyMappingAnnotationProcessorContext context) {
BooleanAsStringBridge bridge = new BooleanAsStringBridge ( *
annotation . trueAsString (), annotation . falseAsString ()
);
mapping genericField ( +
annotation . name¢). isEmpty() ? null : annotation . namé
)
. valueBridge ( bridge ) ,
. extractors ( -
context . toContainerExtractorPath ( annotation . extraction () )

);

[T [T [T [T [T [T [T [T [T [T [T [T [T [T [T e [T
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}

I Define an annotation wittRUNTIMEetention. Any other retention policy will cause the annotation to be ignored by Hibernate
Search.

" Since weQre defining a value bridge, allow the annotation to target either methods (getters) or fields.

# Mark this annotation as a property mapping, and instruct Hibernate Search to apply the given processor whenever it finds this
annotation. It is also possible to reference the processor by its CDI/Spring bean name.

$ Optionally, mark the annotation as documented, so that it is included in the javadoc of your entities.
% Optionally, mark the annotation as repeatable, in order to be able to declare multiple fields on the same property.

& Define custom attributes to configure the value bridge. Here we define two strings that the bridge should use to represent the
boolean valuegrue andfalse .

=)

Since we will be using a custom annotation, and not the built@tField annotation, the standard parameters that make sense
for this bridge need to be declared here, too.

( Here the processor class is nested in the annotation class, because it is more convenient, but you are obviously free to implement
it in a separate Java file.

) The processor must implement thBropertyMappingAnnotationProcessor interface, setting its generic type argument to the type
of the corresponding annotation.

* In theprocess method, instantiate the bridge and pass the annotation attributes as constructor arguments.

+ Declare the field with the configured name (if provided).

, Assign our bridge to the field. Alternatively, we could assign a value binder instead, usingatheBinder() method.

- Configure the remaining standard parameters. Note that tbentext object passed to th@rocess method exposes utility

methods to convert standard Hibernate Search annotations to something that can be passed to the mapping (here,
@ContainerExtraction is converted to a container extractor path).

@Entity
@Indexed
public class Book {

E @i

E @GeneratedValue

E private Integer id;

E  private  String title ;

E @BooleanAsStringField(trueAsString = "yes", falseAsString = "no") !
E private boolean published ;

E @ElementCollection

E @BooleanAsStringField( "

E name= "censorshipAssessments_allYears" ,

E trueAsString = "passed"”, falseAsString = "failed"

E )

E private MagYear, Boolear> censorshipAssessments = new HashMap>();
E // Getters and setters

E /..

}

I Apply the bridge using its custom annotation, setting the parameters.

" Because we use a value bridge, the annotation can be transparently applied to containers. Here, the bridge will be applied
successively to each value in the map.

12.2.10. Accessing the ORM session or session factory from the bridge

This feature is only available with thidibernate ORM integration

. It cannot be used with theStandalone POJO Mappén particular.

Contexts passed to the bridge methods can be used to retrieve the Hibernate ORM session or session factory.
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Example 12.9: Retrieving the ORM session or session factory\MedmeBridge

public class MyDataValueBridgeimplements ValueBridge<MyData String > {

E @Override

E public String tolndexedValue(MyDatavalue, ValueBridgeTolndexedValueContext context) {
E SessionFactory sessionFactory = context . extension ( HibernateOrmExtension get() ) !
E . sessionFactory (); "

E /I ... do something with the factory ...

E }

E @Override

E public MyDatafromindexedValue(String value, ValueBridgeFromindexedValueContextcontext) {
E Session session = context . extension ( HibernateOrmExtension get() ) #

E .session(); $

E /I ... do something with the session ...

E }

}

I Apply an extension to the context to access content specific to Hibernate ORM.

" Retrieve theSessionFactory from the extended context. Th8ession is not available here.
# Apply an extension to the context to access content specific to Hibernate ORM.

$ Retrieve theSession from the extended context.

12.2.11. Injecting beans into the value bridge or value binder
Withcompatible frameworks Hibernate Search supports injecting beans into both thiielueBridge and theVvalueBinder.

This only applies to beans instantiated through Hibernate Seardb€as resolution As a rule of thumb, if you need to call
new MyBridge() explicitly at some point, the bridge wonOt get auto-magically injected.

The context passed to the value bindetfirsl method also exposes leanResolver() method to access the bean resolver and instantiate
beans explicitly.

See Bean injectionfor more details.

12.2.12. Programmatic mapping

You can apply a value bridge through tpeogrammatic mappingtoo. Just pass an instance of the bridge.

Example 12.10: ApplyingvalueBridge with .valueBridge(E)

TypeMappingStepbookMapping= mapping type( Book class );

bookMappingindexed();
bookMappingproperty ( “"isbn" )
E . keywordField (). valueBridge ( new ISBNValueBridgd) );

Similarly, you can pass a binder instance. You can pass arguments either through the binderOs constructor or through setters.

Example 12.11: ApplyingvalueBinder with .valueBinder(E)

TypeMappingStepbookMapping= mapping type( Book class );
bookMappingindexed();
bookMappingproperty ( "isbn" )
= . genericField ()
. valueBinder ( new ISBNValueBindef) )
. sortable ( Sortable . YES);

T > M
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12.2.13. Incubating features

Features detailed below arscubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!N!or even removed!Nlin subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.
The context passed to the value bindetfirsl method exposes aridgedElement() method that gives access to metadata about the value

being bound, in particular its type.

See the javadoc for more information.
12.3. Property bridge

12.3.1. Basics

A property bridge, like &alue bridge is a pluggable component that implements the mapping of a property to one or more index fields. It is
applied to a property with the@PropertyBinding annotation or with acustom annotation

Compared to the value bridge, the property bridge is more complex to implement, but covers a broader range of use cases:

¥ A property bridge can map a single property to more than one index field.
¥ A property bridge can work correctly when applied to a mutable type, provided it is implemented correctly.

However, due to its rather flexible nature, the property bridge does not transparently provide all the features that come for free with a value
bridge. They can be supported, but have to be implemented manually. This includes in particular container extractors, which cannot be
combined with a property bridge: the property bridge must extract container values explicitly.

Implementing a property bridge requires two components:

1. A custom implementation oPropertyBinder , to bind the bridge to a property at bootstrap. This involves declaring the parts of the
property that will be used, declaring the index fields that will be populated along with their type, and instantiating the property bridge.

2. A custom implementation oPropertyBridge , to perform the conversion at runtime. This involves extracting data from the property,
transforming it if necessary, and pushing it to index fields.

Below is an example of a custom property bridge that maps a list of invoice line items to several fields summarizing the invoice.

Example 12.12: Implementing and usingrapertyBridge

public class InvoiceLineltemsSummaryBinder implements PropertyBinder { !

E @Override

E public void bind(PropertyBindingContext context) { "

E context . dependenciey) #

E .use( "category" )

E .use( "amount" );

E IndexSchemaObjectField summaryField = context . indexSchemaElemeift $

E . objectField ( "summary");

E IndexFieldType <BigDecimal> amountFieldType = context . typeFactory () %

E . asBigDecimal(). decimalScale( 2 ). tolndexFieldType ();

E context . bridge ( &

E List . class, '

E new Bridge ( (

E summaryField toReference(), )

E summaryField field ( "total" , amountFieldType ). toReference(), *
E summaryField field ( "books", amountFieldType ). toReference(), *
E summaryField field ( "shipping" , amountFieldType ). toReference() *
E )

E )i

E }

/I ... class continues below
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I The binder must implement théropertyBinder interface.
Implement thebind method in the binder.

# Declare the dependencies of the bridge, i.e. the parts of the property value that the bridge will actually use. &bh&istely
necessary in order for Hibernate Search to correctly trigger reindexing when these parts are modified.CBsgaring
dependencies to bridged elementfor more information about declaring dependencies.

$ Declare the fields that are populated by this bridge. In this case weOre creasingraarpbiject field, which will have multiple
subfields (see below). Se®eclaring and writing to index field®r more information about declaring index fields.

Declare the type of the subfields. WeOre going to index monetary amounts, so we wilBigggeaimal type with two digits after
the decimal point. SeeDefining index field typegor more information about declaring index field types.

%

[

& Callcontext.bridge(E) to define the property bridge to use.
' Pass the expected type of property.

( Pass the property bridge instance.

) Pass a reference to theummarybject field to the bridge.

* Create a subfield for theotal amount of the invoice, a subfield for the subtotal fbooks and a subfield for the subtotal for
shipping . Pass references to these fields to the bridge.

m»

/I ... class InvoiceLineltemsSummaryBinder (continued)

@SuppressWarningsrawtypes" )
private static class Bridge !
implements PropertyBridge <List > { "

m > mp

private final IndexObjectFieldReference summaryField

private final IndexFieldReference <BigDecimal> totalField ;
private final IndexFieldReference <BigDecimal> booksField ;
private final IndexFieldReference <BigDecimal> shippingField ;

T mp mp [mp

private Bridge (IndexObjectFieldReference summaryField #

IndexFieldReference <BigDecimal> totalField
IndexFieldReference <BigDecimal> booksField,
IndexFieldReference <BigDecimal> shippingField ) {

this . summaryField = summaryField

this . totalField = totalField ;

this . booksField = booksField;

this . shippingField = shippingField ;

™ ™ [Tp [T e mp me e me

}

@Override

public void write (DocumentElementarget , List bridgedElement, PropertyBridgeWriteContext context) { $
@SuppressWarningsunchecked")
List <InvoiceLineltem > lineltems = (List <InvoiceLineltem >) bridgedElement;

T m» mp [mp

BigDecimal total = BigDecimal. ZERQO
BigDecimal books = BigDecimal. ZERO
BigDecimal shipping = BigDecimal. ZEROD
for ( InvoiceLineltem lineltem : lineltems ) { %
BigDecimal amount= lineltem . getAmount);
total = total .add amount);
switch ( lineltem . getCategory() ) {
case BOOK:
books = books add amount);
break;
case SHIPPING:
shipping = shipping . add  amount);
break;

[T [T [T [T [T [T [T [T [T [T [ T e e T

}

DocumentElemensummary= target . addObject( this . summaryField); &
summaryaddValug this .totalField , total );
summaryaddValug this . booksField, books );
summaryaddValug this . shippingField , shipping );

" Tp [T [T [T [T [Tp

I Here the bridge class is nested in the binder class, because it is more convenient, but you are obviously free to implement it as
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you wish: as a lambda expression, in a separate Java fileE

The bridge must implement th@ropertyBridge interface. One generic type argument must be provided: the type of the property,
i.e. the type of the "bridged element".

# The bridge stores references to the fields!N!it will need them when indexing.
$ Implement thewrite method in the bridge. This method is called on indexing.
% Extract data from the bridged element, and optionally transform it.

& Add an object to thesummarpbject field. Note thesummaryield was declared at the root, so we catldObject directly on the
target argument.

Add a value to each of theummary.total , summary.booksandsummary.shipping fields. Note the fields were declared as subfields
of summaryso we calhddValueonsummaryValuénstead oftarget .

@Entity
@Indexed
public class Invoice {

E @ud

E @GeneratedValue

E private Integer id;

E @ElementCollection

E @OrderColumn

E @PropertyBinding(binder = @PropertyBinderRe{type = InvoiceLineltemsSummaryBinder. class)) !
E private List <InvoiceLineltem > lineltems = newArrayList <>():

E // Getters and setters

E /..

}

I Apply the bridge using th&@PropertyBinding annotation.

Here is an example of what an indexed document would look like, with the Elasticsearch backend:

{

E "summary® {

E ‘"total" : 38.96,
E "books": 30.97,
E ‘shipping” : 7.99
E}

}

12.3.2. Passing parameters

There are two ways to pass parameters to property bridges:

¥One is (mostly) limited to string parameters, but is trivial to implement.
¥The other can allow any type of parameters, but requires you to declare your own annotations.

Simple, string parameters

You can pass string parameters to ti@PropertyBinderRefannotation and then use them later in the binder:

Example 12.13: Passing parameters frapertyBinder using the@PropertyBinderRefannotation

public class InvoiceLineltemsSummaryBinder implements PropertyBinder {

E @Override

E public void bind(PropertyBindingContext context) {

E context . dependenciey)

E . use( "category" )

E .use( "amount" );

E String fieldName = context . paramg). get( "fieldName", String .class ); !
E IndexSchemaObjectField summaryField = context . indexSchemaElemeift

E . objectField ( fieldName ); "
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E IndexFieldType <BigDecimal> amountFieldType = context . typeFactory ()

E . asBigDecimal(). decimalScale( 2 ). tolndexFieldType ();

E context . bridge ( List . class, newBridge (

E summaryField toReference(),

E summaryField field ( "total* , amountFieldType ). toReference(),
E summaryField field ( "books", amountFieldType ). toReference(),
E summaryField field ( "shipping" , amountFieldType ). toReference()
E ) )i

E }

E @SuppressWarningérawtypes" )

E private static class Bridge implements PropertyBridge <List > {

= /* ... same implementation as before ... */

E }

}

I Use the binding context to get the parameter value.

Theparammethod will throw an exception if the parameter has not been defined. Alternatively, psamOptional to get an
java.util.Optional  that will be empty if the parameter has not been defined.

In thebind method, use the value of parameters. Here use fisfiName parameter to set the field name, but we could pass
parameters for any purpose: defining the field as sortable, defining a normalizer, E

@Entity
@Indexed
public class Invoice {

@ld
@GeneratedValue
private Integer id;

> > mp

@ElementCollection
@OrderColumn
@PropertyBinding( binder = @PropertyBinderRe{ !
type = InvoiceLineltemsSummaryBinder. class,
params = @Parafname= "fieldName" , value = "itemSummary)))
private List <InvoiceLineltem > lineltems = new ArrayList <>();

[T m» mp [mp Ty mp

/I Getters and setters
...

m mp

}

I Define the binder to use on the property, setting tfieldName parameter.

Parameters with custom annotations

You can pass parameters of any type to the bridge by definiegstom annotationwith attributes:

Example 12.14: Passing parameters frapertyBinder using a custom annotation

@Retentior( RetentionPolicy . RUNTINJE!
@Targef{ ElementType METHOQLElementTypeFIELD}) "
@PropertyMappin@processor = @PropertyMappingAnnotationProcessorRef #

E type = InvoiceLineltemsSummaryBinding. Processor. class
)
@Documente$l

public @interface InvoiceLineltemsSummaryBinding {

E String fieldName() default ™ ; %

E class Processor &

E implements PropertyMappingAnnotationProcessor <InvoiceLineltemsSummaryBinding> { '
E @Override
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public void process(PropertyMappingStep mapping
InvoiceLineltemsSummaryBinding annotation ,
PropertyMappingAnnotationProcessorContext context) {
InvoiceLineltemsSummaryBinder binder = new InvoiceLineltemsSummaryBinder); (
if ( !annotation . fieldName(). isEmpty() ) { )
binder . fieldName( annotation . fieldName() );

}
mapping binder ( binder ); *

=7 [T [Tp [T [Th [T [T [Th [TH [Th [T

Define an annotation wittRUNTIMEetention. Any other retention policy will cause the annotation to be ignored by Hibernate
Search.

Since weOre defining a property bridge, allow the annotation to target either methods (getters) or fields.

Mark this annotation as a property mapping, and instruct Hibernate Search to apply the given processor whenever it finds this
annotation. It is also possible to reference the processor by its CDI/Spring bean name.

Optionally, mark the annotation as documented, so that it is included in the javadoc of your entities.
Define an attribute of typeString to specify the field name.

Here the processor class is nested in the annotation class, because it is more convenient, but you are obviously free to implement
it in a separate Java file.

The processor must implement theropertyMappingAnnotationProcessor interface, setting its generic type argument to the type
of the corresponding annotation.

In the annotation processor, instantiate the binder.
Process the annotation attributes and pass the data to the binder.
Here weOre using a setter, but passing the data through the constructor would work, too.

Apply the binder to the property.

public class InvoiceLineltemsSummaryBinder implements PropertyBinder {

E private String fieldName = "summary”

E public InvoiceLineltemsSummaryBinder fieldName(String fieldName) { !

E this . fieldName = fieldName;

E return this ;

E }

E @Override

E public void bind(PropertyBindingContext context) {

E context . dependenciey)

E .use( "category" )

E .use( "amount" );

E IndexSchemaObjectField summaryField = context . indexSchemaElemei(t

E . objectField ( this .fieldName );

E IndexFieldType <BigDecimal> amountFieldType = context . typeFactory ()

E . asBigDecimal(). decimalScale( 2 ). tolndexFieldType ();

E context . bridge ( List . class, newBridge (

E summaryField toReference(),

E summaryField field ( "total" , amountFieldType ). toReference(),
E summaryField field ( "books", amountFieldType ). toReference(),
E summaryField field ( "shipping" , amountFieldType ). toReference()
E ) )

E 1}

E @SuppressWarningawtypes" )

E private static class Bridge implements PropertyBridge <List > {

E /* ... same implementation as before ... */

E }

}

Implement setters in the binder. Alternatively, we could expose a parameterized constructor.
In thebind method, use the value of parameters. Here use fisfiName parameter to set the field name, but we could pass
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parameters for any purpose: defining the field as sortable, defining a normalizer, E

@Entity
@Indexed
public class Invoice {

E @l

E @GeneratedValue

E private Integer id;

E @ElementCollection

E @OrderColumn

E @InvoiceLineltemsSummaryBinding !
E fieldName = "itemSummary"
E )

E private List <InvoiceLineltem > lineltems = new ArrayList <>():
E // Getters and setters

E /..

}

I Apply the bridge using its custom annotation, setting tfieldName parameter.

12.3.3. Accessing the ORM session from the bridge

This feature is only available with thidibernate ORM integration

. It cannot be used with theStandalone POJO Mappén particular.

Contexts passed to the bridge methods can be used to retrieve the Hibernate ORM session.

Example 12.15: Retrieving the ORM session fieropartyBridge

private static class Bridge implements PropertyBridge <Object> {

E private final IndexFieldReference <String > field ;

E private Bridge (IndexFieldReference <String > field ) {

E this . field = field ;

E }

E @Override

E public void write (DocumentElementarget , Object bridgedElement, PropertyBridgeWriteContext context) {
E Session session = context . extension ( HibernateOrmExtension get() ) !
E . session ();

E /I ... do something with the session ...

E }

}

I Apply an extension to the context to access content specific to Hibernate ORM.
" Retrieve theSession from the extended context.

12.3.4. Injecting beans into the binder

Withcompatible frameworks Hibernate Search supports injecting beans into:

¥the PropertyMappingAnnotationProcessor if you usecustom annotations
¥the PropertyBinder if you use the@PropertyBinding annotation.

This only applies to beans instantiated through Hibernate Seardb€as resolution As a rule of thumb, if you need to call
new MyBinder() explicitly at some point, the binder wonOt get auto-magically injected.

The context passed to the property binderfdsd method also exposes lBeanResolver() method to access the bean resolver and
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instantiate beans explicitly.

See Bean injectionfor more details.

12.3.5. Programmatic mapping

You can apply a property bridge through tiggogrammatic mappingtoo. Just pass an instance of the binder. You can pass arguments
either through the binderOs constructor, or through setters.

Example 12.16: Applying &mopertyBinder with .binder(E)

TypeMappingStepinvoiceMapping = mappingtype( Invoice . class );

invoiceMapping. indexed();

invoiceMapping. property ( “lineltems" )

E . binder ( new InvoiceLineltemsSummaryBinder). fieldName( "itemSummary") );

12.3.6. Incubating features

Features detailed below aricubating they are still under active development.

The usuakompatibility policy does not apply: the contract of incubating elements (e.g. types, methods, configuration
properties, etc.) may be altered in a backward-incompatible way!Nlor even removed!N!in subsequent releases.

You are encouraged to use incubating features so the development team can get feedback and improve them, but you
should be prepared to update code which relies on them as needed.
The context passed to the property binderfisd method exposes aridgedElement() method that gives access to metadata about the
property being bound.
The metadata can be used to inspect the property in details:

¥ Getting the name of the property.

¥ Checking the type of the property.

¥ Getting accessors to properties.

¥ Detecting properties with markers. Markers are applied by specific annotations carryi@\arkerBindingmeta-annotation.

See the javadoc for more information.
Below is an example of the simplest use of this metadata, getting the property name and using it as a field name.

Example 12.17: Naming a field after the property being boundPio@ertyBinder

public class InvoiceLineltemsSummaryBinder implements PropertyBinder {

E @Override

E @SuppressWarningsuncheked")

E public void bind(PropertyBindingContext context) {

E context . dependenciey)

E .use( "category" )

E .use( "amount" );

E PojoModelProperty bridgedElement = context . bridgedElement(); !

E IndexSchemaObjectField summaryField = context . indexSchemaElemei(t

E . objectField ( bridgedElement. namé );

E IndexFieldType <BigDecimal> amountFieldType = context . typeFactory ()

E . asBigDecimal(). decimalScale( 2 ). tolndexFieldType ();

E context . bridge ( List . class, new Bridge (

E summaryField toReference(),

E summaryField field ( "total" , amountFieldType ). toReference(),
E summaryField field ( "books", amountFieldType ). toReference(),
E summaryField field ( "shipping" , amountFieldType ). toReference()
E ) );

E 1}
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E @SuppressWarningérawtypes" )

E private static class Bridge implements PropertyBridge <List > {
= [* ... same implementation as before ... */

E }

}

I Use the binding context to get the bridged element.
" Use the name of the property as the name of a newly declared index field.

@Entity
@Indexed
public class Invoice {

E @l

E @GeneratedValue

E private Integer id;

E @ElementCollection

E @OrderColumn

E @PropertyBinding(binder = @PropertyBinderRe{ !

E type = InvoiceLineltemsSummaryBinder. class
E )

E private List <InvoiceLineltem > lineltems = new ArrayList <>();
E // Getters and setters

E /..

}

I Apply the bridge using thé&PropertyBinding annotation.

Here is an example of what an indexed document would look like, with the Elasticsearch backend:

{
E "lineltems" : {

"total" : 38.96,
"books": 30.97,
"shipping" : 7.99

}

~ [Tp T» T [T

12.4. Type bridge

12.4.1. Basics

A type bridge is a pluggable component that implements the mapping of a whole type to one or more index fields. It is applied to a type
with the @ TypeBindingannotation or with acustom annotation

The type bridge is very similar to the property bridge in its core principles and in how it is implemented. The only (obvious) difference is that
the property bridge is applied to properties (fields or getters), while the type bridge is applied to the type (class or interface). This entails
some slight differences in the APIs exposed to the type bridge.

Implementing a type bridge requires two components:

1. A custom implementation offypeBinder, to bind the bridge to a type at bootstrap. This involves declaring the properties of the type that
will be used, declaring the index fields that will be populated along with their type, and instantiating the type bridge.

2. A custom implementation offypeBridge, to perform the conversion at runtime. This involves extracting data from an instance of the
type, transforming the data if necessary, and pushing it to index fields.

Below is an example of a custom type bridge that maps two properties ofAhthor class, theirstName andlastName to a singldullName
field.

Example 12.18: Implementing and usin@yg@eBridge

public class FullNameBinder implements TypeBinder { !
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E @Override

E public void bind(TypeBindingContext context) { "

E context . dependencieq) #

E .use( "firstName" )

E .use( "lastName" );

E IndexFieldReference <String > fullNameField = context .indexSchemaElemefif $
E field ( "fullName", f -> f.asString (). analyzer( "name") ) %
E . toReference();

E context . bridge ( &

E Author. class, '

E new Bridge ( (

E fullNameField )

E )

E );

E }

/I ... class continues below

I The binder must implement th&ypeBinder interface.

Implement thebind method in the binder.

# Declare the dependencies of the bridge, i.e. the parts of the type instances that the bridge will actually use. athéslistely
necessaryin order for Hibernate Search to correctly trigger reindexing when these parts are modified.[Bssaring
dependencies to bridged element®r more information about declaring dependencies.

$ Declare the field that will be populated by this bridge. In this case weOre creating a &iligeme String field. Multiple index
fields can be declared. Se®eclaring and writing to index fieldr more information about declaring index fields.

% Declare the type of the field. Since weOre indexing a full name, we willSseg type with anameanalyzer (defined separately,

see Analysi3. SeeDefining index field typesor more information about declaring index field types.

=)

& Callcontext.bridge(E) to define the type bridge to use.
' Pass the expected type of the entity.

( Pass the type bridge instance.

) Pass a reference to thialiName field to the bridge.

m»

/I ... class FullNameBinder (continued)

private static class Bridge !
implements TypeBridge<Author> { "

> mp

m

private final IndexFieldReference <String > fullNameField ;

private Bridge (IndexFieldReference <String > fullNameField ) { #
this . fullNameField = fullNameField ;

> > mp

}

@Override
public void write (
DocumentElementarget ,
Author author,
TypeBridgeWriteContext context) { $
String fullName = author.getLastNamé¢) + "" + author.getFirstName(); %
target . addValug this . fullNameField , fullName ); &

=7 [T [T [T [T [T [T [T [T [T

I Here the bridge class is nested in the binder class, because it is more convenient, but you are obviously free to implement it as
you wish: as a lambda expression, in a separate Java fileE

The bridge must implement th&ypeBridge interface. One generic type argument must be provided: the type of the "bridged
element".

# The bridge stores references to the fields!N!it will need them when indexing.
$ Implement thewrite method in the bridge. This method is called on indexing.
% Extract data from the bridged element, and optionally transform it.

& Set the value of théullName field. Note thefullName field was declared at the root, so we calldVvaluedirectly on thetarget
argument.
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@Entity

@Indexed

@TypeBindingbinder = @TypeBinderRé¢type = FullNameBinder. class)) !
public class Author {

E @l
E @GeneratedValue
E private Integer id;
private  String firstName ;
E private String lastName
E @GenericField "
E private LocalDate birthDate ;
E // Getters and setters
E /..
}

I Apply the bridge using th@TypeBindingannotation.
" ltis still possible to map properties directly using other annotations, as long as index field names are distinct from the names

used in the type binder. But no annotation is necessary on fitiName andlastNameproperties: these are already handled by
the bridge.

Here is an example of what an indexed document would look like, with the Elasticsearch backend:

{

E "fullName" : "Asimov Isaac"

}

12.4.2. Passing parameters

There are two ways to pass parameters to type bridges:

¥One is (mostly) limited to string parameters, but is trivial to implement.
¥The other can allow any type of parameters, but requires you to declare your own annotations.

Simple, string parameters

You can pass string parameters to tk@TypeBinderRe&nnotation and then use them later in the binder:

Example 12.19: Passing parameters ffypeBinder using the@ TypeBinderRe&nnotation

public class FullNameBinder implements TypeBinder {

E @Override

E public void bind(TypeBindingContext context) {

E context . dependenciey)

E .use( "firstName" )

E .use( "lastName" );

E IndexFieldReference <String > fullNameField = context . indexSchemaElemeit
E field ( "fullName", f -> f.asString (). analyzer( "name") )

E . toReference();

E IndexFieldReference <String > fullNameSortField = null ;

E String sortField = context.paramg). get( "sortField" , String .class ); !
E if ( "true" .equalslgnoreCase( sortField ) ) { "

E fullNameSortField = context . indexSchemaElemei}

E .field (

E "fullName_sort" ,

E f -> f.asString (). normalizer ( "name" ). sortable ( Sortable . YES)
E )

E . toReference();
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E }

E context . bridge ( Author. class, new Bridge (

E fullNameField ,

E fullNameSortField

E ) );

E }

E private static class Bridge implements TypeBridge<Author> {

E private final IndexFieldReference <String > fullNameField ;

E private final IndexFieldReference <String > fullNameSortField ;
E private Bridge (IndexFieldReference <String > fullNameField ,

E IndexFieldReference <String > fullNameSortField ) { "
E this . fullNameField = fullNameField ;

E this . fullNameSortField = fullNameSortField ;

E }

E @Override

E public void write (

E DocumentElementarget ,

E Author author,

E TypeBridgeWriteContext context) {

E String fullName = author.getLastNamé¢) + "" + author. getFirstName();
E target . addValug this . fullNameField , fullName );

E if ( this .fullNameSortField !'= null ) {

E target . addValug this . fullNameSortField , fullName );
E }

E }

E }

}

I Use the binding context to get the parameter value.

Theparammethod will throw an exception if the parameter has not been defined. Alternatively, psamOptional to get an
java.util.Optional  that will be empty if the parameter has not been defined.

" In thebind method, use the value of parameters. Here use soetField parameter to decide whether to add another, sortable
field, but we could pass parameters for any purpose: defining the field name, defining a normalizer,custom annotation E

@Entity

@Indexed

@TypeBindingbinder = @TypeBinderRé¢type = FullNameBinder. class, !
E params = @Parafname= "sortField" , value = "true" )))

public class Author {

E @l

E @GeneratedValue

E private Integer id;
private  String firstName ;

E private String lastName

E // Getters and setters

E /..

}

I Define the binder to use on the type, setting tkertField parameter.

Parameters with custom annotations

You can pass parameters of any type to the bridge by definiegstom annotationwith attributes:
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Example 12.20: Passing parameters fbypeBinder using a custom annotation

@Retentior( RetentionPolicy . RUNTIME!

@Targef{ ElementTypeTYPE}) "

@TypeMappifgrocessor = @TypeMappingAnnotationProcessorRetlype = FullNameBinding. Processor. class)) #
@Documentesl

public @interface FullNameBinding {

m

boolean sortField () default false ; %

class Processor &

implements TypeMappingAnnotationProcessorFullNameBinding> { '
@Override
public void process(TypeMappingStepmapping FullNameBinding annotation ,

TypeMappingAnnotationProcessorContext context ) {
FullNameBinder binder = new FullNameBinder) (
.sortField ( annotation . sortField () ); )
mapping binder ( binder ); *

=7 [T [T [T [T [Th [T [T [T [TH M

I Define an annotation wittRUNTIMEtention. Any other retention policy will cause the annotation to be ignored by Hibernate
Search.

" Since weQre defining a type bridge, allow the annotation to target types.

# Mark this annotation as a type mapping, and instruct Hibernate Search to apply the given binder whenever it finds this
annotation. It is also possible to reference the binder by its name, in the case of a CDI/Spring bean.

$ Optionally, mark the annotation as documented, so that it is included in the javadoc of your entities.
% Define an attribute of typéboolean to specify whether a sort field should be added.

& Here the processor class is nested in the annotation class, because it is more convenient, but you are obviously free to implement
it in a separate Java file.

The processor must implement th&ypeMappingAnnotationProcessorinterface, setting its generic type argument to the type of
the corresponding annotation.

( Inthe annotation processor, instantiate the binder.
) Process the annotation attributes and pass the data to the binder.
Here weOre using a setter, but passing the data through the constructor would work, too.

*  Apply the binder to the type.

public class FullNameBinder implements TypeBinder {

m»

private boolean sortField ;

public FullNameBinder sortField (boolean sortField ) { !
this . sortField = sortField ;
return this ;

T mp mp [mp

}

@Override
public void bind( TypeBindingContext context) {
context . dependenciey)
.use( "firstName" )
.use( "lastName" );

m ™ e Ty [mp

IndexFieldReference <String > fullNameField = context . indexSchemaElemeit
field ( "fullName", f -> f.asString (). analyzer( "name") )
. toReference();

m > [mp

IndexFieldReference <String > fullNameSortField = null ;
if ( this .sortField ) { "
fullNameSortField = context . indexSchemaElemei(t
.field (
"fullName_sort" ,
f -> f.asString (). normalizer ( "name" ). sortable ( Sortable . YES)

)

. toReference();

[T [T» M [T [T [T mh M TP
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E context . bridge ( Author. class, new Bridge (

E fullNameField ,

E fullNameSortField

E ) );

E 1}

E private static class Bridge implements TypeBridge<Author> {

E private final IndexFieldReference <String > fullNameField ;

E private final IndexFieldReference <String > fullNameSortField ;
E private Bridge (IndexFieldReference <String > fullNameField ,

E IndexFieldReference <String > fullNameSortField ) { "
E this . fullNameField = fullNameField ;

E this . fullNameSortField = fullNameSortField ;

E }

E @Override

E public void write (

E DocumentElementarget ,

E Author author,

E TypeBridgeWriteContext context) {

E String fullName = author.getLastNam¢) + "" + author. getFirstName();
E target . addValug this . fullNameField , fullName );

E if ( this .fullNameSortField != null ) {

E target . addValug this . fullNameSortField , fullName );
E }

E }

E }

}

I Implement setters in the binder. Alternatively, we could expose a parameterized constructor.

" In thebind method, use the value of parameters. Here use #oetField parameter to decide whether to add another, sortable
field, but we could pass parameters for any purpose: defining the field name, defining a normalizer,custom annotation E

@Entity

@Indexed

@FullNameBindingsortField = true) !
public class Author {

E @l

E @GeneratedValue

E private Integer id;
private String firstName ;

E private String lastName

E // Getters and setters

E /..

}

I Apply the bridge using its custom annotation, setting tisertField parameter.

12.4.3. Accessing the ORM session from the bridge

This feature is only available with thidibernate ORM integration

. It cannot be used with theStandalone POJO Mappeén particular.

Contexts passed to the bridge methods can be used to retrieve the Hibernate ORM session.
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