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Getting star
with Hibernate Search

In the chapter 1, we discussed difficulties of integrating a full-text search engine
such as Apache Lucene into a Java application centered on a domain model and
using Hibernate or Java Persistence to persist data. More specifically, we saw three
mismatches:

»  Structural mismatch—How to convert the object domain into the text-only
index; how to deal with relations between objects in the index.
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»  Synchronization mismatch—How to keep the database and the index synchro-
nized all the time.

®  Retrieval mismatch—How to get a seamless integration between the domain
model-centric data-retrieval methods and full-text search.

Hibernate Search leverages the Hibernate ORM and Apache Lucene (full-text search
engine) technologies to address these mismatches. This chapter will give you an over-
view of Hibernate Search: how to use it, how to express full-text queries, and how it fits
into the Hibernate programmatic model.

Hibernate Search is a project that complements Hibernate Core by providing the
ability to do full-text search queries on persistent domain models. Hibernate Core is
probably the most famous and most used ORM tool in the Java industry. An ORM lets
you express your domain model in a pure object-oriented paradigm, and it persists
this model to a relational database transparently for you. Hibernate Core lets you
express queries in an object-oriented way through the use of its own portable SQL
extension (HQL), an object-oriented criteria API, or a plain native SQL query. Typi-
cally, ORMs such as Hibernate Core apply optimization techniques that an SQL hand-
coded solution would not: transactional write behind, batch processing, and first- and
second-level caching. Hibernate Core is released under an open source license and
can be found at http://hibernate.org.

Hibernate Search’s full-text technology entirely depends on Apache Lucene.
Lucene is a powerful full-text search engine library hosted at the Apache Software
Foundation (http://lucene.apache.org/java). It has rapidly become the de facto stan-
dard for implementing full-text search solutions in Java. This success comes from sev-
eral factors:

= [tis free and open source.

= It has low-level and very powerful APIs.

= [tis agnostic as to the kind of data indexed and searched.
= It has a good record of performance and maturity.

= [t has a vibrant community.

All these qualities make Lucene the perfect information-retrieval library for building
search solutions. These reasons are why Hibernate Search is built on top of Lucene.

Hibernate Search, which is also released under an open source license, is a bridge
that brings Lucene features to the Hibernate world. Hibernate Search hides the low-
level and sometimes complex Lucene API usage, applies the necessary options under
the hood, and lets you index and retrieve the Hibernate persistent domain model
with minimal work. This chapter should give you a good understanding of how Hiber-
nate Search fits into the Hibernate programmatic model and describe how to quickly
start and try Hibernate Search.

To demonstrate this integration, we’ll start by writing a DVD store application. We
won’t write the whole application but rather focus on the domain model and the core
engine, specifically the search engine.


http://hibernate.org
http://lucene.apache.org/java
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Our object model will be quite simple and contain an Item entity. The Item entity
represents a DVD. We want to let our users search by some of the Item properties. In
this chapter, we’ll show how to set up Hibernate Search, describe the metadata to
make Item a full-text searchable entity, index the items stored in the database, and
query the system to retrieve the matching DVDs.

Requirements: what Hibernate Search needs

Hibernate Search has been developed with Java 5 and needs to run on the Java Devel-
opment Kit (JDK) or Java Runtime Environment (JRE) version 5 or above. Aside from
this limitation, Hibernate Search runs everywhere Hibernate Core runs, especially in
the architecture and environment of your choice. While it’s next to impossible to list
all the possible environments Hibernate and Hibernate Search run on, we can list a
few typical ones:

= Full-featured applications (web based or not) deployed on a Java EE application
server

= Simpler web-based applications on a servlet container

= Web-based applications using JBoss Seam

= Swing applications

= So-called lightweight dependency injection frameworks such as Spring Frame-
work, Guice, or Web Beans

= Applications built on Java SE

= Frameworks or platforms that use Hibernate, such as Grails

Hibernate Search integrates well into the Hibernate platform. More specifically, you
can use any of the following mapping strategies and APIs while using Hibernate
Search:

= Hibernate Core APIs and hbm.xml files

= Hibernate Core APIs and Hibernate Annotations

» Hibernate EntityManager APIs and hbm.xml files

s Hibernate EntityManager APIs and Hibernate Annotations

In other words, Hibernate Search is agnostic to your choice of mapping metadata
(XML or annotations) and integrates with both Hibernate native APIs and Java Persis-
tence APIs.

While Hibernate Search has few restrictions, this chapter has some. The authors
expect the reader to understand the basics of Hibernate. The reader must be familiar
with the object-manipulation APIs from the Hibernate Session or the Java Persis-
tence EntityManager as well as the query APIs. She also must be familiar with asso-
ciation mappings and the concept of bidirectional relationships. These requirements
are nothing unusual for someone having a few months of experience with Hibernate.

In this book, most examples will use Hibernate Annotations as the mapping meta-
data. Annotations have some advantages over an XML deployment descriptor:
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files associated with the index. There are no right-clicks or double-clicks here. What
you see is what you get. This file listing helps with determining whether or not the
index needs to be optimized.

Figure 2.10 This is a listing of all files associated with the currently open index

Remember, the greater the number of segment files (.cfs), the slower searches
become, so be sure to optimize. How often you optimize depends on several factors,
but this tab will help you determine how often you will need to do it. For more infor-
mation about optimization, check out section 9.3.
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Our last Luke tab is the Plugins tab. This is the developer’s tab. Five items on this
tab will help you accomplish several things. We’re going to show only two of these tabs
because they apply more to the discussions we’re going to have later in the book.
Figure 2.11 shows the Custom Similarity plug-in; this allows you to design and test
your own Similarity object which enables you to implement your own document scor-
ing mechanism. You will learn all about this in detail in chapter 12.

57 Luke - Lucene Index Toolbox, v 0.9.1 (2008-11-22) (=15
Eile Tools Settings Help
| 8 ovenview | @ Documents | &) Search | FIFiles| S Plugins
Anatyzer Tool Custom Similarity Designer, by Andrzej Bialecki mailto:ab@getopt.org
| Scripting Luke Hare you can design a custom implementation of Similarity. Seripts use Rhino JavaSeript syntax. Seripts can be saved and loaded.
Custom Similarity Onee awvalid implementation is compiled, you can select itin the 'Search’ panel.
Vocabulary Analysis Tool | Stript Compiler Load Samples
| Zipf distributions Output of ‘print()" (no output) ~ & Compile ]
Index name: 7 L

Figure 2.11 The Custom Similarity Designer selection on the Plugins tab
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Figure 2.12 shows the Analyzer Tool. This lets you examine exactly how a particu-
lar analyzer affects the text that’s put into an index.

57 Luke - Lucene Index Toolbox, v 0.8.1 (2008-02-13) -[o x|
Elle IOOlS ieusngs ﬂ_alp
| 8 overview| B Documents | &) Search | ClFiles| % Plugins

Analyzer Tool Tool for analyzing analyzers, by Mark Harwood mailto:mharwood@apache.org

|Scripting Luke \Available analyzers found on the current classpath: o

| Custom Similarity |org.apache.lucene.analysis. StopAnalyzer :v
\Vocabulary Analysis Tool Teyt to be analyzed:

\Zipf distributions

Welcome to the analysis viewer. This tool is used to demonstrate how different analyzers process
text into tokens. You can edit this text to try different input such as numbers like 23231.23 or
characters (mharwood@apache.org). Once happy, select an Analyzer from the list of analyzers
[found on the current classpath and then hit the Analyze button. The tokens produced are shown
below and the hilite button can be used to show where each token was found in the original text.

Analyze

Tokens found Original text:

welcome |~ | hilite == | Welcome to the analysis viewer. This tool is used to demonstrate

analysis ' how different analyzers process text into tokens. You can edit this text

Aot Ito try different input such as numbers like 23231.23 or characters

(mharwood@apache.org). Once happy, select an Analyzer from the

ool list of analyzers found on the current classpath and then hit the

used Analyze button. The tokens produced are shown below and the hilite
o demonstrate button can be used to show where each token was found in the

how original text.

different o

analyzers

-

process

Index name: ?

F4 |

Figure 2.12 The Analyzer Tool tab for examining how analyzers change text put into indexes

0 is a drop-down list of all analyzers found in the classpath. Picking a particular ana-
lyzer and clicking the Analyze button will display a list of tokens € generated by that
analyzer from the text you enter in the text window @. This makes it quite easy to test
an analyzer to see if it generates the tokens you thought it would. Clicking one of the
tokens, then clicking the Hilite button will cause that token to be highlighted in the
Original Text window 0.

WARNING Luke has several known issues when the Java Network Launching Pro-
tocol (JNLP) version is used. These are enumerated on the Luke
download page. One of these issues is recognizing analyzers on the
classpath. When you work with analyzers, the authors recommend
that you download one of the standalone Luke versions and work
with it.
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The best recommendation we can give you for learning how these plug-ins work (and
in case you want to write one yourself) is to study Luke’s documentation and especially
the various plug-ins’ source code. Remember, Luke’s source code is also available for
download from the website.

That’s all for Luke right now. Luke is your best friend in the full-text query jungle,
so use it!

Summary

In chapter 1 you saw some of the issues that arise when you try to integrate domain
model-centric applications and full-text search technologies (and in particular
Lucene). These problems were threefold: a structural mismatch, a synchronization
mismatch, and a retrieval mismatch. From what you’ve seen so far, does Hibernate
Search address all these problems?

The first problem we faced was the structural mismatch. The structural mismatch
comes in two flavors:

= Convert the rich object-type structure of a domain model into a set of strings.

= Express the relationship between objects at the index level.

Hibernate Search addresses the first problem by allowing you to annotate which prop-
erty and which entity need to be indexed. From them, and thanks to sensitive defaults,
Hibernate Search builds the appropriate Lucene indexes and converts the object
model into an indexed model. The fine granularity is a plus because it helps the appli-
cation developer to precisely define what Lucene needs to process and in which con-
dition. This getting-started guide did not show how Hibernate Search solves the
relationship issue, because we have to keep a few subjects for the rest of the book.
Don’t worry; this problem will be addressed.

The second mismatch involved synchronization: how to keep the database and the
index synchronized with each other. Hibernate Search listens to changes executed by
Hibernate Core on indexed entities and applies the same operation to the index.
That way, the database and index are kept synchronized transparently for the applica-
tion developer. Hibernate Search also provides explicit indexing APIs, which are very
useful for filling the index initially from an existing data set.

The third mismatch was the retrieval mismatch. Hibernate Search provides a
match between the Lucene index field names and the property names (out of the
box), which helps you to write Lucene queries. The same namespace is used in the
object world and the index world. The rest of the Lucene query is entirely up to the
application developer. Hibernate Search doesn’t hide the underlying Lucene API in
order to keep intact all the flexibility of Lucene queries. However, Hibernate Search
wraps the Lucene query into a Hibernate query, reusing the Hibernate or Java Persis-
tence APIs to provide a smooth integration into the Hibernate query model. Hiber-
nate Search queries return domain model objects rather than Lucene Document
instances. Beyond the API alignment, the semantics of the retrieved objects are similar
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between an HQL query and a full-text query. This makes the migration from one strat-
egy to the other very simple and targeted.

Other than the fundamental mismatches, Hibernate Search doesn’t require any
specific configuration infrastructure as it integrates into the Hibernate Core configu-
ration scheme and lifecycle. It doesn’t require you to list all the indexed entities.
We’ve only started our exploration of Hibernate Search, but you can already feel that
this tool focuses on ease of use, has a deep integration with the persistence services,
and addresses the mismatch problems of integrating a full-text solution like Lucene
into a domain model-centric application.

Hopefully, you want to know more about Hibernate Search and explore more of its
functionalities, and there’s a lot more to explore. The next chapters of the book are
all about making you an expert in Hibernate Search and helping you discover what it
can solve for you!



JAVA,

HIBERNATE SEARCH 1N AcTioN

Emmanuel Bernard and John Griffin

ucene is an ideal rool for searching text bur it approaches the task
unaware of your application’s data structures, as if your search
space were flar. Hibernate Search, a full rext search library, uses
Hibernate’s intimate knowledge of the data structures to inform
and guide Lucene’s indexing and searches. The result is much
smarter searching. It also stays abreast of changes in your darta, and

lets you query using either full text or | 1QL.

Hibernate Search in Action introduces the subject of full-text search
and helps readers master the Hibernate Search library. You'll start
with the basics, like indexing your domain model and querying.
Then, you'll learn to add human-friendly features like phonetic
approximation, relevance ranking, and search by synonym. You'll
Jtﬁl] I:i.'ilrl'l hl}\"r’ Lo S{.'-EJIL‘ Lucene in a L'[LLSTL'TL'LI environment '.I['lL{
access Lucene natively to extend Hibernate Search. The book does

not assume any !.H'L"lr'i.i.;lllﬁ E{'I'Il'.:l“'lt'dgl‘ UF I'lil.'.l:.‘r]‘.lllt{.' St‘ilﬂ.’h.

i :
What's Inside

* Clear explanations of indexing, querying, and f‘ilwring
* Document scoring and access to native Lucene APls

* Performance tuning and -:.]nsrcring

About the Authors
Emmanvel Bernard is employed

Hibernate Search as well as Hibernate Annotations and Hibernate

L _IHUHH '-\'IIL'H.' |'1i.' l{‘lldb 1.1]':.‘

EntityManager projects. He is also the JCP spec lead for Bean
Validation, and a member of the Java Persistence 2.0 expert group.
John Griffin is a software engineer and architect, an adjunct

Llf'li."p’LT."-i[‘p’ PTL‘.IFL'HSUF, .'II'I1’.E an opcn source committer,

For online access to the authors, code samples, and o free ebook

for owners of this bock, go to www.manning.com/HibernateSearchinAction

M MANNING US/CAN $49.99 [INCLUDING EBOOK]

yee Ebﬂg&

SEE INSERT

[y
A great resource for
true darabase independent
full rext search.”

—Aaron Walker, base2Services

“It has completely changed

the way I do complex search.
Awesome!”
—Ayende Rahien
Author of Building Darmiin
Specific Languages in Boo

“Love its vast coverage

—the definitive source.”

—Parrick Dennis
Management Dynamics Inc.

“Covers it all...

the only resource I need.”

—Robert Hanson
Author of GWT in Acrion

“A superb discussion of

a complex topic.”
—Spencer Stejskal
505 Sraffing Services

ISBN-13: 97a- ].“IEIE“I:EE:L.HIL
ISBN-10: 1933988

l‘ q E‘q‘q‘






