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Preface

The Spring Data Solr project applies core Spring concepts to the development of solutions using the
Apache Solr Search Engine. We provide a "template" as a high-level abstraction for storing and querying
documents. You will notice similarities to the mongodb support in the Spring Framework.

1 Project Metadata

 Version Control - git://github.com/spring-projects/spring-data-solr.qgit
» Bugtacker - https://jira.spring.io/browse/DATASOLR

* Release repository - http://repo.spring.io/libs-release

» Milestone repository - http://repo.spring.io/libs-milestone

» Snapshot repository - http://repo.spring.io/libs-snapshot

2 Requirements

Requires Apache Solr 3.6 and above or optional dependency

<dependency>
<gr oupl d>or g. apache. sol r </ gr oupl d>
<artifactld>solr-core</artifactld>
<versi on>${sol r.version}</version>
</ dependency>

© Note

If you tend to use the Embedded Version of Solr Server 4.x you will also have to add a version
of servlet-api and check your <lockType> as well as <unlockOnStartup> settings.
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1. Solr Repositories

This chapter includes details of the Solr repository implementation.
1.1 Introduction

Spring Namespace

The Spring Data Solr module contains a custom namespace allowing definition of repository beans as
well as elements for instantiating a Sol r Ser ver .

Using the r eposi t or i es element looks up Spring Data repositories as described in ??7? .

<?xm version="1.0" encodi ng="UTF- 8" ?>
<beans xm ns="http://ww. spri ngfranework. or g/ schena/ beans"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xm ns: sol r="http://wwm. springfranmewor k. or g/ schema/ dat a/ sol r"
xsi : schemalLocati on="http://ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springframework. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngfranework. or g/ schena/ dat a/ sol r
http://ww. springfranework. or g/ schema/ dat a/ sol r/ spring-sol r-1.0. xsd">

<sol r:repositories base-package="com acne. repositories" />
</ beans>

Example 1.1 Setting up Solr repositories using Namespace

Using the sol r - server or enmbedded- sol r- server element registers an instance of Sol r Ser ver
in the context.

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. spri ngfranework. or g/ schena/ beans"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xm ns: sol r="http://wwm. springfranmewor k. or g/ schema/ dat a/ sol r"
xsi : schemalLocati on="http://ww. spri ngf ramewor k. or g/ schena/ beans
http://ww. springframework. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngfranework. or g/ schena/ dat a/ sol r
http://ww. springfranework. or g/ schema/ dat a/ sol r/ spring-sol r-1.0. xsd">

<sol r:solr-server id="solrServer" url="http://|ocahost:8983/solr" />
</ beans>

Example 1.2 HttpSolrServer using Namespace

<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. spri ngfranework. or g/ schena/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schema- i nst ance"
xm ns: sol r="http://ww. springfranework. org/ schena/ dat a/ sol r"
xsi : schemaLocati on="http://ww. spri ngfranmewor k. or g/ schema/ beans
http://ww. springfranework. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. springframework. or g/ schema/ dat a/ sol r
http://wwv. spri ngfranewor k. or g/ schena/ dat a/ sol r/ spring-sol r-1.0. xsd">

<solr:solr-server id="solrServer" url="http://]ocahost:8983/solr, http://]ocal host: 8984/

solr" />
</ beans>

Example 1.3 LBSolrServer using Namespace

Spring Data Solr
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<?xm version="1.0" encodi ng="UTF-8"?>
<beans xm ns="http://ww. spri ngfranework. or g/ schena/ beans"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xm ns: sol r="http://ww. springfranmewor k. or g/ schema/ dat a/ sol r"
xsi:schemaLocati on="http://ww. spri ngframework. or g/ schema/ beans
http://ww. springframework. or g/ schema/ beans/ spri ng- beans. xsd
http://ww. spri ngfranework. or g/ schena/ dat a/ sol r
http://ww. springfranework. or g/ schema/ dat a/ sol r/ spring-sol r-1.0. xsd">

<sol r: enbedded- sol r-server id="solrServer" solrHonme="cl asspat h: conf acne/solr" />
</ beans>

Example 1.4 EmbeddedSolrServer using Namespace
Annotation based configuration

The Spring Data Solr repositories support cannot only be activated through an XML namespace but
also using an annotation through JavaConfig.

@Configuration
@Enabl eSol r Reposi tori es
cl ass ApplicationConfig {

@Bean
public SolrServer solrServer() {

EnbeddedSol r Server Factory factory = new EnbeddedSol r Server Fact ory (" cl asspat h: conl acne/
solr");

return factory. get Sol r Server();
}

@ean
public Sol rOperations solrTenplate() {
return new Sol r Tenpl at e(sol r Server());

The configuration above sets up an EnmbeddedSol r Ser ver which is used by the Sol r Tenpl at e .
Spring Data Solr Repositories are activated using the @nabl eSol r Reposi t or i es annotation, which
essentially carries the same attributes as the XML namespace does. If no base package is configured,
it will use the one the configuration class resides in.

Example 1.5 Spring Data Solr repositories using JavaConfig
Multicore Support

Solr handles different collections within one core. Use Mul ti cor eSol r Ser ver Fact ory to create
separate Sol r Ser ver for each core.

Spring Data Solr 3
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@onfi guration
@Enabl eSol r Reposi tories(multicoreSupport = true)
class ApplicationConfig {

private static final String PROPERTY_NAME_SOLR SERVER URL = "solr. host";

@Resour ce
private Environment environnent;

@ean
public SolrServer solrServer() {
return new
Ht t pSol r Ser ver (envi ronnent . get Requi r edPr opert y( PROPERTY_NAME_SOLR SERVER URL));
}

}
Example 1.6 Multicore Configuration

Solr Repositores using CDI

The Spring Data Solr repositories can also be set up using CDI functionality.

cl ass Sol r Tenpl at ePr oducer {

@r oduces
@\ppl i cati onScoped
public Sol rOperations createSolrTenplate() {
return new Sol r Tenpl at e( new EnbeddedSol r Ser ver Fact ory (" cl asspat h: comf acne/solr"));
}
}

cl ass Product Service {
private Product Repository repository;

publ i ¢ Page<Product > fi ndAvail abl eProduct sByName(Stri ng nane, Pageabl e pageabl e) {
return repository.findByAvail abl eTrueAndNanmeSt arti ngW t h( name, pageabl e);
}

@ nj ect
public voi d setRepository(Product Repository repository) {
this.repository = repository;
}
}

Example 1.7 Spring Data Solr repositories using JavaConfig

Transaction Support

Solr supports transactions on server level means create, updaet, delete actions since the last commit/
optimize/rollback are queued on the server and committed/optimized/rolled back at once. Spring Data
Solr Repositories will participate in Spring Managed Transactions and commit/rollback changes on
complete.

Spring Data Solr 4
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@r ansacti onal

public Product save(Product product) ({
Product savedProduct = jpaRepository.save(product);
sol rReposi tory. save(savedProduct) ;
return savedProduct;

}
Example 1.8

1.2 Query methods

Query lookup strategies

The Solr module supports defining a query manually as String or have it being derived from the method
name.

© Note
There is no QueryDSL Support present at this time.

Declared queries

Deriving the query from the method name is not always sufficient and/or may result in unreadable
method names. In this case one might make either use of Solr named queries (see the section
called “Using NamedQueries” ) or use the @uer y annotation (see the section called “Using @Query
Annotation™).

Query creation

Generally the query creation mechanism for Solr works as described in ??? . Here's a short example
of what a Solr query method translates into:

public interface ProductRepository extends Repository<Product, String> {
Li st <Product > fi ndByNameAndPopul arity(String nanme, Integer popularity);

}

The method name above will be translated into the following solr query

g=nane: 70 AND popul arity: ?1

Example 1.9 Query creation from method names

A list of supported keywords for Solr is shown below.

Table 1.1. Supported keywords inside method names

Keyword Sample Solr Query String

And fi ndByNaneAndPopul arity q=name: ?0 AND popul arity:?1
O fi ndByNaneOr Popul arity g=nane: 20 OR popul arity:?1
I's fi ndByNane g=nane: ?0

Not f i ndByNameNot g=- nane: ?0

I sNul | fi ndByNanel sNul | g=-name:[* TO *]

Spring Data Solr 5
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Keyword Sample Solr Query String

| sNot Nul | fi ndByNamel sNot Nul | g=nane:[* TO *]

Bet ween fi ndByPopul arityBetween g=popularity:[?0 TO ?1]
LessThan fi ndByPopul arityLessThan qg=popularity:[* TO ?0}

LessThanEqualfi ndByPopul arityLessThanEqepbpul arity:[* TO ?0]

GreaterThan findByPopul arityG eater Thgapopul arity: {?0 TO *]

Gr eat er ThanEdualdByPopul ari t yGr eat er Thgrpgpal arity: [ ?0 TO *]

Bef ore fi ndByLast Modi fi edBefore g=Ilast_nodified:[* TO ?0}
After findByLast Modi fi edAfter q=last_nodified:{?0 TO *]
Li ke fi ndByNaneLi ke g=nane: ?0*

Not Li ke fi ndByNaneNot Li ke g=- name: ?0*

StartingWthfindByNaneStarti ngWth g=nane: ?0*

Endi ngWth findByNaneEndi ngWth g=nane: *?0
Cont ai ning fi ndByNanmeCont ai ni ng g=nane: * ?0*
Mat ches fi ndByNanmeMat ches g=nane: ?0
In fi ndByNanel n( Col | ecti on<Sgrnage: (?0... )
nanes)
Not I n fi ndByNaneNot | n( Col | ect i og=Shaimeg$?0. .. )
nanes)
Wthin fi ndBySt or eW t hi n( GeoLocagrFfhgeofi |t pt =?0.1 atitude, ?
Di st ance) 0.l ongitude sfield=store d=?1}
Near fi ndBySt or eNear (GeoLocati ga{! bbox pt=?0.Iatitude, ?0.1ongitude
Di st ance) sfiel d=store d=?1}
Near fi ndBySt or eNear ( Boundi ngBgxpt ore[ ?0. start .l atitude, ?
0.start.longitude TO ?
0. end. | atitude, ?0. end. | ongi t ude]
True fi ndByAvai | abl eTrue g=i nSt ock: true
Fal se fi ndByAvai | abl eFal se g=i nSt ock: f al se
Or der By fi ndByAvai | abl eTrueOr der ByNanmSbesk: t r ue&sort =nane desc
© Note
Collections types can be used along with 'Like', 'NotLike', 'StartingWith', 'EndingWith' and
‘Containing'.

Page<Pr oduct > fi ndByNaneLi ke( Col | ecti on<Stri ng> nane);

Spring Data Solr 6
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Using @Query Annotation

Using named queries ( the section called “Using NamedQueries” ) to declare queries for entities is a
valid approach and works fine for a small number of queries. As the queries themselves are tied to
the Java method that executes them, you actually can bind them directly using the Spring Data Solr
@uery annotation.

public interface ProductRepository extends Sol r Repository<Product, String> {
@uery("inStock: ?20")
Li st <Product > fi ndByAvai | abl e( Bool ean avail abl e);

}
Example 1.10 Declare query at the method using the @uer y annotation.

Using NamedQueries

Named queries can be kept in a properties file and wired to the accroding method. Please mind the
naming convention described in ??? or use @uery .

Product . fi ndByNamedQuer y=popul arity: ?0
Product . fi ndByNanme=nane: ?0

public interface ProductRepository extends Sol rCrudRepository<Product, String> {
Li st <Product > fi ndByNanedQuery( | nteger popularity);

@uery(name = "Product.findByNane")
Li st <Product > fi ndByAnnot at edNanedQuery(Stri ng nane);

}
Example 1.11 Declare named query in properites file

1.3 Document Mapping

Though there is already support for Entity Mapping within SolrJ, Spring Data Solr ships with its own
mapping mechanism shown in the following section.

© Note

DocumentObjectBinder has superior performance. Therefore usage is recommended if there
is not need for custom type mapping. You can switch to DocumentObjectBinder by registering
SolrJConverter within SolrTemplate.

Mapping Solr Converter

Mappi ngSol r Convert er allows you to register custom converters for your Sol r Docunent and
Sol r I nput Documnent as well as for other types nested within your beans. The Converter is not 100%
compartible with Docurrent Obj ect Bi nder and @ ndexed has to be added with r eadonl y=t r ue to
ignore fields from beeing written to solr.

Spring Data Solr 7
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@Field

@Field

@ield

}

public class Product {

private String sinpleProperty;

@i el d("sonmePropertyNanme")

private String nanedPropery;

private List<String> |istCfVal ues;

@ ndexed(readonly = true)
@ield("property_*")

private List<String> ignoredFromAiting;
@i el d(" mappedFi el d_*")

private Map<String, List<String>> mappedFi el dVal ues;

private GeolLocation |ocation;

Example 1.12 Sample Document Mapping

Taking a look as the above Mappi ngSol r Convert er will do as follows:

Table 1.2.

Property

simpleProperty

Write Mapping

<field name="si npl eProperty">val ue</fiel d>

namedPropery <field nanme="sonmePropertyNane">val ue</fiel d>

listOfValues <field name="1i st Of Val ues" >val ue 1</field>
<field name="|i st O Val ues" >val ue 2</field> <field
name="1i st Of Val ues" >val ue 3</fiel d>

ignoredFromWriting //not witten to docunent

mappedFieldValues <field name="mapentry[ 0] . key" >mapent ry[ 0] . val ue[ 0] </
field> <field
name="napent ry[ 0] . key">mapentry[ 0] . val ue[ 2] </fi el d>
<field name="mapentry[ 1] . key" >mapent ry[ 1] . val ue[ 0] </
field>

location <field name="| ocation">48. 362893, 14. 534437</fi el d>

To register a custom converter one must add Cust omConver si ons to Sol r Tenpl at e initializing it
with own Convert er implementation.

Spring Data Solr 8
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<bean i d="sol r Converter"

cl ass="org. springframework. data. sol r. core. convert. Mappi ngSol r Converter">
<constructor-arg>

<bean cl ass="org. spri ngfranmewor k. dat a. sol r. core. mappi ng. Si npl eSol r Mappi ngCont ext "
</ constructor-arg>

<property name="custonConversi ons" ref="custonmConversions" />
</ bean>

<bean i d="cust onConver si ons"
cl ass="org. spri ngframewor k. dat a. sol r. core. convert. Cust onConver si ons" >
<constructor-ar g>
<list>
<bean cl ass="com acne. MyBeanToSol r | nput Docunent Converter" />
</list>
</ constructor-arg>
</ bean>

<bean i d="sol r Tenpl ate" cl ass="org. spri ngframework. dat a. sol r. core. Sol r Tenpl ate" >
<constructor-arg ref="solrServer" />

<property nanme="sol rConverter" ref="solrConverter" />

</ bean>

Example 1.13

/>

Spring Data Solr
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2. Miscellaneous Solr Operation Support

This chapter covers additional support for Solr operations (such as faceting) that cannot be directly
accessed via the repository interface. It is recommended to add those operations as custom
implementation as described in ??? .

2.1 Partial Updates

PartialUpdates can be done using Par t i al Updat e which implements Updat e .

© Note
Partial updates require Solr 4.x. With Solr 4.0.0 it is not possible to update mulitvalue fields.
© Note

With Solr 4.1.0 you have to take care on parameter order when setting null values. Order
parameters with nulls last.

Partial Update update = new Partial Update("id", "123");
updat e. add( " nanme", "updated-nane");
sol r Tenpl at e. saveBean(updat e) ;

Example 2.1

2.2 Projection

Projections can be applied via @uer y using the fields value.

@uery(fields = { "nane", "id" })

Li st <Product Bean> fi ndByNaneStarti ngWth(String nane);
Example 2.2
2.3 Faceting

Faceting cannot be directly applied using the Sol r Reposi t or y but the Sol r Tenpl at e holds support
for this feature.

Facet Query query = new Si npl eFacet Query(new
Criteria(Criteria. WLDCARD) . expression(Criteria. WLDCARD))
. set Facet Opti ons(new Facet Opti ons() . addFacet OnFi el d("nane") . set FacetLim t(5));
Facet Page<Pr oduct > page = sol r Tenpl at e. quer yFor Facet Page( query, Product.cl ass);

Example 2.3

Facets on fields and/or queries can also be defined using @acet . Please mind that the result will be
a Facet Page .

@ Note

Using @acet allows you to define place holders which will use your input parameter as value.

@uery(value = "*:*")
@acet(fields = { "nanme" }, limt = 5)
Facet Page<Pr oduct > fi ndAl | Facet OnNane( Pageabl e page) ;

Example 2.4

Spring Data Solr 10
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@uery(val ue = "popul arity:?0")

@acet(fields = { "nanme" }, limt =5, prefix="?1")

Facet Page<Pr oduct > fi ndByPopul arityFacet OnNane(i nt popul arity, String prefix, Pageable
page) ;

Example 2.5

Solr allows definition of facet parameters on a per field basis. In order to add special facet options to
defined fields use Fi el dW t hFacet Par anet er s.

/'l produces: f.nane.facet.prefix=spring
Facet Opti ons options = new Facet Options();
options. addFacet OnFi el d(new Fi el dW t hFacet Par anmet er s("nane") . set Prefi x("spring"));

Example 2.6

2.4 Terms

Terms Vector cannot directly be used within Sol r Reposi t ory but can be applied via Sol r Tenpl at e.
Please mind, that the result will be a Ter msPage.

TermsQuery query = SinpleTermsQuery. queryBuilder().fields("nanme").build();
Ter nrsPage page = sol r Tenpl at e. quer yFor Ter nsPage( query) ;

Example 2.7

2.5 Filter Query

Filter Queries improve query speed and do not influence document score. It is recommended to
implement geospatial search as filter query.

© Note

Please note that in solr, unless otherwise specified, all units of distance are kilometers and points
are in degrees of latitude,longitude.

Query query = new Si npl eQuery(new
Criteria("category").is("supercalifragilisticexpialidocious"));
FilterQuery fg = new SinpleFilterQuery(new Criteria("store")
. near (new GeolLocati on(48.305478, 14.286699), new Di stance(5)));
query. addFi | ter Query(fq);

Example 2.8

Simple filter queries can also be defined using @uery .

© Note

Using @uer y allows you to define place holders which will use your input parameter as value.

@uery(value = "*:*"  filters = { "inStock:true", "popularity:[* TO 3]" })
Li st <Product> findAl | FilterAvail abl eTrueAndPopul aritylLessThanEqual 3();

Spring Data Solr 11
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2.6 Time allowed for a search

It it possible to set the time allowed for a search to finish. This value only applies to the search and
not to requests in general. Time is in milliseconds. Values less than or equal to zero implies no time
restriction. Partial results may be returned, if there are any.

Query query = new Si npl eQuery(new
SinpleStringCriteria("field_1:value_1"));

/1 Al owi ng maxi num of 100ns for this search

query. set Ti meAl | owed( 100) ;

Example 2.9

2.7 Boost document Score

Boost document score in case of matching criteria to influence result order. This can be done by either
setting boost on Cri t eri a or using @oost for derived queries.

Page<Pr oduct > fi ndByNaneOr Descri pti on( @oost (2) String nanme, String description);

Example 2.10

Index Time Boosts

Boosting documents score can be done on index time by using @ol r Docunent annotation on classes
(for Solr documents) and/or @ ndexed on fields (for Solr fields).

i mport org.apache.solr.client.solrj.beans.Field;
i mport org.springframework. data. sol r.repository. Boost;

@ol r Docunent (boost = 0. 8f)
public class MyEntity {

@d
@ ndexed
private String id,;

@ ndexed(boost = 1.0f)
private String nane;

/'l setters and getters ...

Example 2.11

2.8 Select Request Handler

Select the request handler via qt Parameter directly in Quer y or add @uer y to your method signature.

@uery(request Handl er = "/instock")
Page<Pr oduct > fi ndByNaneOr Descri ption(String nanme, String description);

Example 2.12

Spring Data Solr 12
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2.9 Using Join

Join attributes within one solr core by defining Joi n attribute of Query.

© Note

Join is not available prior to solr 4.x.

Si mpl eQuery query = new Sinpl eQuery(new SinpleStringCriteria("text:ipod"));
query. setJoin(Join.from "manu_id_s").to("id"));

Example 2.13

2.10 Highlighting

To highlight matches in search result add Hi ghl i ght Opti ons to the Si npl eHi ghli ght Query.
Providing Hi ghl i ght Opt i ons without any further attributes will highlight apply highlighting on all fields
within a Sol r Docunent .

@ Note

Field specific highlight parameters can be set by adding Fi el dW t hHi ghl i ght Par anet er s
to Hi ghl i ght Opti ons.

Si npl eHi ghl i ght Query query = new Si npl eHi ghl i ght Query(new
SinmpleStringCriteria("nane:w th"));
query. set Hi ghl i ght Opti ons(new Hi ghli ght Options());
Hi ghl i ght Page<Pr oduct > page = sol r Tenpl at e. quer yFor Hi ghl i ght Page(query, Product. cl ass);

Example 2.14
Not all parameters are available via setters/getters but can be added directly.

Si npl eHi ghl i ght Query query = new Si npl eHi ghl i ght Query(new
SinpleStringCriteria("name:wth"));

query. set H ghl i ght Opti ons(new
Hi ghl i ght Opti ons() . addHi ghl i ght Paraneter ("hl.bs.country", "at"));

Example 2.15

In order to apply Highlighting to derived queries use @i ghl i ght . Ifnof i el ds are defined highlighting
will be aplied on all fields.

@i ghlight(prefix = "<b>", postfix = "</b>")
Hi ghl i ght Page<Pr oduct > fi ndByNane(String nane, Pageabl e page);

Example 2.16

2.11 Using Functions

Solr supports several functional expressions within queries. Followig functions are supported out of the
box. Custom functions can be added by implementing Funct i on

Table 2.1. Functions

Class Solr Function

CurrencyFuncti on currency(fiel d_nane, [ CODE])

Spring Data Solr 13



please define productname in your docbook file!

Class
Def aul t Val ueFuncti on
Di st anceFuncti on

Di vi deFuncti on

Solr Function
def (fiel d|function, defaul t Val ue)
di st (power, pointA, pointB)

div(x,y)

Exi st sFuncti on

exi sts(field]|function)

CGeoDi st anceFuncti on

geodi st (sfield, latitude, |ongitude)

CeoHashFuncti on

geohash(l atitude, |ongitude)

| f Function

i f(value|field|function,trueVal ue,fal seVal ue)

MaxFunct i on

Not Functi on

Pr oduct Functi on
Quer yFuncti on

Ter nFr equencyFuncti on

max(field|function, val ue)
not (field|function)
product (X,y,...)

query(x)
ternfreq(field,term

Si npl eQuery query = new Si npl eQuery(new SinpleStringCriteria("text:ipod"));

query. addFi | terQuery(new FilterQuery(Criteria.where(QeryFunction. query("nane:sol*"))));

Example 2.17

Spring Data Solr
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