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Preface

Compeass is a powerful, transactional Object to Search Engine Mapping (OSEM) Java framework. Compass
allows you to declaratively map your Object domain model to the underlying Search Engine, synchronising
data changes between Index and different datasources. Compass provides a high level abstraction on top of the
Lucene low level API. Compass aso implements fast index operations and optimization and introduces
transaction capabilities to the Search Engine.

Compass aim is to provide the following:

e Thesimplest solution for enabling search capahilities within your application stack.
» Promote the use of Search Engine as a lightweight application datasource.

» Providerich Search Engine semantics to find application data.

»  Synchronize data changes between Search Engine and datasource.

« Writeless code, find data quicker.

Compass 1.0.0 Vii






Part |. Compass::Core

Compass::Core aim isto smplify the integration of Java applications with Search Engine.

The Compass::Core functionality is explained in detail in the following chapters.

Configuration: describes how to configure and work with Compass and explains all of Compasss
configuration parameters.

Search Engine: an abstraction built on top of the Lucene search engine. Adds features like two phase
transaction management, fast updates and optimisers.

OSEM: Object Search Engine Mapping, provides the ability to map POJO's (Plain Old Java Objects) to the
search engine through XML configuration files. Introduces the syntax for configuring Compass to work
with Objects.

Common-metadata: a Compass feature for externalising the definition of mata-data names and aliases used
in OSEM files. This provides the ability to centralise the management of meta-data.

Resource Mapping: provides the ability to map resources other than Objects for indexing within the search
engine. Introduces the syntax for configuring Compass to work with Resources.

Transaction: describes Compass transaction support. Compass supports multiple transaction stratergies and
comes built in with Local Transaction and JTA synchonisation support.




Chapter 1. Inroduction

1.1. Overview

Compass is built using alayered architecture. Applications interacts with the underlying Search Engine through
three main Compass interfaces: Conpass, ConpassSessi on and ConpassTransact i on. These interfaces hide the
implementation details of Compass Search Engine abstraction layer.

Compass provide access to search engine management functionality and ConpassSessi on's for managing data
within the Search Engine. It is created using ConpassConf i gur at i on (loads configuration and mappings files).
When conpass is created, it will either join an existing index or create a new one if none is available, then
instantiates the configured Search Engine Optimizer. After this, an application will use Conpass to obtain a
ConpassSessi on in order to start managing the data with the Search Engine. Conpass is a heavyweight object,
usually created at application startup and shared within an application for ConpassSessi on creation.

CompassSession as the name suggests, represents a working lightweight session within Compass::Core. With a
ConpassSessi on, applications can save and retrieve any meta data (declared in Compass mapping files) from
the Search Engine. Applications work with ConpassSessi on at either the Object level or Compass Resource
level to save and retrieve data. In order to work with Objects within Compass::Core, they must be specified
within a Object/Search Engine Mapping (OSEM) file. In order to work with Resources, they must be specified
within a Resource Mapping file. Compass::Core will then retrieve the declared meta data from the Object
automatically when saving Objects within Compass. When querying the Search Engine, Compass::Core
provides a ConpassHi t s interface which one can use to work with the search engine results (getting scores,
resources and mapped objects).

CompassTransaction, retrieved from the ConpassSessi on and is used to manage transactions within Compass.
You can configure Compass:.:Core to use either local transactions or JTA synchronization. Note, that unlike
JDBC, automatic transaction registration will not happen, so we strongly recommend using the
ConpassTransact i on abstraction for easy (configuration based) replacement of the transaction strategy.

After so many words, lets see a code snippet that shows the usage of the main compass interfaces:

ConpassConfiguration conf =
new ConpassConfi guration().configure().addd ass(Author.cl ass);
Conpass conpass = conf. bui | dConpass();
ConpassSessi on sessi on = conpass. openSessi on();
ConpassTransaction tx = null;

try {
tx = session. begi nTransaction();

sessi on. save(aut hor);

ConpassHits hits = session.find("jack | ondon");
Aut hor a = (Author) hits.data(0);

Resource r = hits. get Resource(0);

tx.commit();
} catch (ConpassException ce) {
if (tx !'= null) tx.rollback();

} finally {
session. cl ose();
}

1.2. Template and Callback

Compass::Core aso provides a simple implementation of the template design pattern, using the

Compass 1.0.0 2



Inroduction

ConpassTenpl at e and the ConpasscCal | back classes. Using it, one does not have to worry about the Compass
session or transaction handling. The ConpassTenpl at e provides all the session operations, except that they are
transactional (a new session is opened and a new transaction is created and committed when calling them). It
also provides the execut e method, which accepts a callback class (usually an anonymous inner class), to
execute within it operations that are wrapped within the same transaction.

An example of using the template is provided:

ConpassConfiguration conf =
new ConpassConfi guration().configure().addd ass(Aut hor. cl ass);
Conpass conpass = conf. bui | dConpass();
ConpassTenpl ate tenpl ate = new ConpassTenpl at e( conpass) ;
tenpl at e. save(author); // open a session, transaction, and cl oses both
Aut hor a = (Author) tenpl ate. execute(new ConpassCal | back() {
public nject dol nConpass(ConpassSessi on session) {
/1 all the actions here are within the sane session
// and transaction
sessi on. save( aut hor);
ConpassHits hits = session.find("london");

return session.load(id);

55
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Chapter 2. Configuration

2.1. Introduction

Compass must be configured to work with a specific applications domain model. There are a large number of
configuration parameters available (with default settings), which controls how Compass works internal and
with the underlying Search Engine. This section describes the configuration APl and parameters.

2.2. Programmatic Configuration

An instance of ConpassConfiguration represents a set of mappings (one or more OSEM or Resource
mappings), Common Meta Data definitions, transaction and Search Engine parameters. ConpassConfi gur ati on
is used to build an immutable Conpass instance.

ConpassConfi gurati on provides severa API's for adding OSEM and Resource mapping (suffixed . com xm ),
as well as Common Meta Data definition (suffixed . cnd. xm ). The following table summarizes the most
important API's;

Table 2.1. Configuration Mapping API

API Description

addFi | e(String) Loads the mapping file (cpm or cnd) according to the
specified file path string.

addFi | e(Fil e) Loads the mapping file (cpm or cnmd) according to the
specified file object reference.

addd ass(d ass) Loads the mapping file (cpm) according to the specified
class. test. Aut hor. cl ass will map to
test/ Aut hor. cpm xmi within the class path.

addURL( URL) Loads the mapping file (cpm or cmd) according to the
specified URL.
addResour ce( St ring) Loads the mapping file (cpm or cmd) according to the

specified resource path from the class path.

addl nput St rean( | nput Stream Loads the mapping file (cpm or cnd) according to the
specified input stream.

addDirectory(String) Loads dl the files named *. cpm xmi or *. cnd. xni from
within the specified directory.

addJar (Fi | e) Loads dl the files named *. cpm xmi or *. crd. xni from
within the specified Jar file.

addMappi ngResol ver ( Mappi ngResol ver) Uses a class that implements the Mappi ngResol ver 10 get an
I nput St r eamfor xml mapping definitions.

Other than mapping file configuration APl (ConpassConfi guration), Compass.:Core can be configured
through the ConpassSet ti ngs interface. ConpassSet ti ngs issimilar to Java Properti es class and is accessible
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viathe ConpassConfi gurati on. get Settings() Of the CopmassConfi guration. setSetting(String setting,
String value) methods. Compasss many different settings are explained in the Configuration Settings
apendix.

Compass setting can aso be defined programmatically using the
or g. conpass. cor e. confi g. ConpassEnvi ronment and or g. conpass. cor e. | ucene. LuceneEnvi ronnment classes
(hold programmatic manifestation of all the different settings).

In terms of required settings, Conpass only requires the conpass. engi ne. connection (which maps to
ConpassEnvi r onmrent . CONNECTI ON) parameter defined.

Global Converters (classes that implement Compass Convert er) can also be registered with the configuration
to be used by the created compass instances. The Converters are registered under a logical name, and can be
referenced in the mapping definitions. The method to register aglobal converter isregi st er Converter.

Again, many words and so little code.. . The following code example shows the minimal
ConpassConf i gur at i on With programmatic control:

ConpassConfiguration conf = new ConpassConfi guration()
.set Setting(ConpassEnvi ronnment. CONNECTI ON, "ny/index/dir")
. addResour ce( Dubl i nCore. cnd. xm )
. addd ass( Aut hor. cl ass) ;

2.3. XML Configuration

All of Compass's operational configuration (apart from mapping definitions) can be defined in a single xml
configuration file, with the default name conpass. cfg. xni . You can define the environmental settings and
mapping file locations within this file. The following table shows the different ConpassConfi guration APl's
for locating the main configuration file:

Table 2.2. Compass Configuration API

API Description

confi gure() Loads a configuration file called conpass. cf g. xm from the root of
the class path.

configure(String) Loads a configuration file from the specified path

2.3.1. Schema Based Configuration

The preferred way to configure Compass (and the ssimplest way) is to use an Xml configuration file, which
validates against a Schema. It allows for richer and more descriptive (and less erroneous) configuration of
Compass. The schema is fully annotated, with each element, attribute documented within the schema. Note,
that some additional information is explained in the Configuration Settings appendix, even if it does not apply
in terms of the name of the setting to be used, it is advisable to read the appropriate section for more fuller
explanation (such as converters, highlighters, analyzers, and so on).

Here are a few sample configuration files, the first is a simple file based index with the OSEM definitions for
the Author class.

<conpass- core-config xm ns="http://ww. opensynphony. conl conpass/ schena/ core-config"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="htt p: // ww. opensynphony. coni’ conpass/ schena/ core-config
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ht t p: / / ww. opensynphony. coni conpass/ schena/ conpass- cor e- confi g. xsd" >

<conpass nane="defaul t">
<connecti on>
<file path="target/test-index"/>
</ connecti on>

<mappi ngs>
<cl ass nanme="test.Author" />
</ mappi ngs>

</ conpass>
</ conpass- cor e- confi g>

The next sample configures a jdbc based index, with abigger buffer size for default file entries:

<conpass- core-confi g xm ns="http://ww. opensynphony. con conpass/ schena/ cor e-confi g"
xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="htt p: //ww. opensynphony. conm conpass/ schena/ core-config

http: // ww. opensynphony. coni conpass/ schema/ conpass- cor e- confi g. xsd" >

<conpass nane="defaul t">

<connecti on>
<j dbc di al ect ="org. apache. | ucene. store. jdbc. di al ect. HSQLDi al ect ">
<dat aSour cePr ovi der >
<driver Manager url="jdbc: hsqgl db: remtest" usernane="sa" password=""
driverC ass="org. hsqgl db. j dbcDriver" />
</ dat aSour cePr ovi der >
<fileEntries>
<fileEntry nanme="__default__">
<i ndex| nput bufferSi ze="4096" />
<i ndexQut put bufferSi ze="4096" />
</fileEntry>
</fileEntries>
</j dbc>
</ connecti on>
</ conpass>
</ conpass- cor e- confi g>

The next sample configures a jdbc based index, with a JTA transaction (note the managed="true" and
commitBeforeCompl etion="true"):

<conpass- core-confi g xm ns="http://ww. opensynphony. conl conpass/ schena/ cor e-confi g"
xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"
xsi : schemaLocati on="htt p: // ww. opensynphony. con conpass/ schena/ core-config

htt p: / / ww. opensynphony. coni conpass/ schena/ conpass- cor e- confi g. xsd" >

<conpass nane="defaul t">

<connecti on>
<j dbc di al ect ="org. apache. | ucene. store. jdbc. di al ect. HSQLDi al ect" nmanaged="true">
<dat aSour cePr ovi der >
<driver Manager url ="jdbc: hsqgl db: remtest" usernane="sa" password=""
driverC ass="org. hsqgl db. j dbcDriver" />
</ dat aSour cePr ovi der >
</j dbc>
</ connecti on>
<transaction factory="org. conpass. core.transacti on. JTASyncTransacti onFactory" conm t Bef or eConpl eti on="tr ue"
</transaction>
</ conpass>
</ conpass- cor e- confi g>

Here is another sample, that configures another analyzer, a specialized Converter, and changed the default date
format for all Java Dates (date is an internal name that maps to Compass default date Converter).

<conpass- core-confi g xm ns="http://ww. opensynphony. conl conpass/ schena/ cor e-confi g"
xm ns: xsi ="http://www. w3. or g/ 2001/ XM_Schena- i nst ance"
xsi : schemaLocati on="htt p: // ww. opensynphony. con conpass/ schena/ core-config

http: // ww. opensynphony. coni conpass/ schema/ conpass- cor e- confi g. xsd" >
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<conpass nane="defaul t">

<connecti on>
<file path="target/test-index"/>
</ connecti on>

<converters>
<converter nane="date" type="org.conpass.core.converter.basic.DateConverter">
<setting name="format" val ue="yyyy- Mt dd" />
</ converter>
<converter name="nyConverter" type="test.Mconverter" />
</ converters>

<sear chEngi ne>
<anal yzer name="test" type="Snowbal |" snowbal | Type="Lovi ns">
<st opWor ds>
<st opWord val ue="test" />
</ st opWor ds>
</ anal yzer >
</ sear chEngi ne>
</ conpass>
</ conpass- cor e- confi g>

The next configuration uses batch_insert transaction, with a higher max buffered documents for faster batch
indexing.

<conpass- core-confi g xm ns="http://ww. opensynphony. coni conpass/ schena/ core-config"

xm ns: xsi ="http://ww. w3. org/ 2001/ XM_Schema- i nst ance"

xsi : schemaLocati on="htt p://ww. opensynphony. coni’ conpass/ schena/ core-config
http://ww. opensynphony. conif conpass/ schema/ conpass- cor e- confi g. xsd" >

<conpass nanme="defaul t">

<connecti on>
<file path="target/test-index"/>
</ connecti on>

<transaction isol ati on="batch_insert">
<bat chl nsert Setti ngs maxBufferedDocs="100" />
</transaction>
</ conpass>
</ conpass- cor e- confi g>

2.3.2. DTD Based Configuration

Compass can be configured using a DTD based xml configuration. The DTD configuration is less expressive
than the schema based one, allowing to configure mappings and Compass settings. The Configuration Settings
are explained in an appendix.

And here is an example of the xml configuration file:

<! DOCTYPE conpass- core-configurati on PUBLIC
"-// Conmpass/ Conpass Core Configuration DTD 1.0//EN'
"http://ww. opensynphony. conf conpass/ dt d/ conpass- cor e-confi guration. dtd">

<conpass- cor e-confi gurati on>
<conpass>
<setting nanme="conpass. engi ne. connecti on">ny/index/dir</setting>

<met a- dat a resour ce="vocabul ary/ Dubl i nCore. cnd. xm " />
<mappi ng resource="test/Author.cpmxm" />

</ conpass>
</ conpass- cor e- confi gurati on>
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2.4. Obtaining a Compass reference

After ConpassConfi gurati on has been set (either programmatic or using the XML configuration file), you can
now build a conpass instance. Conpass is intended to be shared among different application threads. The
following simple code example shows how to obtain a Conpass reference.

Conpass conpass = cfg. bui | dConpass();

Note: It is possible to have multiple Conpass instances within the same application, each with a different
configuration.
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Chapter 3. Search Engine

3.1. Introduction

Compass::Core provides an abstraction layer on top of the wonderful Lucene Search Engine. Compass:.:Core
also provides several additional features on top of Lucene, like two phase transaction management, fast
updates, and optimizers. When trying to explain how Compass::Core works with the Search Engine, first we
need to understand the Search Engine domain model.

3.2. Alias, Resource and Property

Resour ce represents a collection of properties. You can think about it as a virtual document - a chunk of data,
such as aweb page, an email message, or a serialization of the Author object. A Resour ce is aways associated
with a single Alias and several Resour ces can have the same Alias. A Property is just a place holder for a
name and value (both strings). A Property within a Resource represents some kind of meta-data that is
associated with the Resour ce like the author name. In data-base terms, you can think of an Alias as atable, the
Resour ce as arow in the table and Property asthe column (with avalue). Note: a Resour ce can have severa
properties with the same name.

Every Resour ce is associated with one or more id properties. They are required for Compass::Core to manage
Resour ce loading based on ids and Resour ce updates (awell known difficulty when using Lucene directly). I1d
properties are defined either explicitly in the Resource Mapping definition or implicitly in the OSEM
definition.

For Lucene users, Compass Resource Maps to Lucene Docunent and Compass Property maps to Lucene
Fi el d.

3.3. Creating Resource and Property

In order to create a Resource and a Property, You use the ConpassSession which acts as a factory.
ConpassSessi on provides several API's:

e createResource(String alias): CreatesaResour ce With the specified alias.

* createProperty(String name, String value, Property.Store store, Property.lndex index):
Creates a Proper t y With the specified name and value. As well as the Property behavioura aspect within
the Search Engine.

® createProperty(String nane, String value, Property.Store store, Property.Index index,
Property. TernVector ternVector): CreatesaPproperty with the specified name and value. Aswell asthe
Proper t y behavioural aspect within the Search Engine.

When creating a Pr oper t y, you must specify the st or e and thei ndex parameters.

Another option when creating Resour ce Property isto define resource mapping and within it aresource-id
and resour ce- proper ty mappings (please see the Resource Mapping Section). When defining the mappings,
Compass can be smart enough to guess the type, index, store, and other options using the mappings, alowing
the usage of the simple addProeprty(String propertyName, Object value) APl of Resource (even auto
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converting the Object to the correct value using Compass converter architecture).

The following table specifies the available values for the st or e parameter:

Table3.1.

Store

Property. Store. NO

Property. Store. YES

Property. St ore. COVWPRESS

Description

Do not store the property value in the index (won't be able to
retrieve it later on).

Stores the original property value in the index.

Stores the original property value in the index in a compressed
form.

The following table specifies the available values for thei ndex parameter:

Table 3.2.

Index

Property. | ndex. NO

Property. | ndex. TOKENI ZED

Property. | ndex. UN_TCKENI ZED

Description

Do not index the property value. This property can thus not be
searched, but one can still access its contents provided it is stored.

Index the property value so it can be searched. An Anayzer will be
used to tokenize and possibly further normalize the text before its
terms will be stored in the index.

Index the property value without using an Analyzer, so it can be
searched. As no analyzer is used, the value will be stored asasingle
term (perfect for id like properties).

The following table specifies the available values for thet er mvect or parameter:

Table3.3.

Term Vector

Description

Property. Ter mVect or. NO

Property. Ter mVect or. YES

Property. Ter mVect or. W TH_PCSI TI ONS

Property. Ter mvect or. WTH_OFFSETS

Do not store any term vector
information (the default behavior).

Store the term vectors of each
document. A term vector is a list of the
resources's terms and their number of
occurences in that document.

Store the term vector + Token offset
information.

Store the term vector + Token offset
information.

Property. Ter nMect or . W TH_POSI TI ONS_OFFSETS Store the term vector + Token position

and offset information.
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The following code shows how you can create a Resour ce With Compass::Core and saveit.

ConpassSessi on sessi on = conpass. openSessi on();
ConpassTransaction tx = session. begi nTransaction();
Resour ce aut hor Resource = session. cr eat eResour ce("aut hor");
Property authorldProp = session.createProperty("id", "AUTHOR0812",
Property. Store. YES, Property.|ndex. UN TOKENI ZED) ;
Property aut hor NameProp = session. createProperty("nane",
"Jack London", Property. Store.YES, Property.|ndex. TOKEN ZED);
aut hor Resour ce. addPr opert y(aut hor | dProp) ;
aut hor Resour ce. addPr oper t y(aut hor NamePr op) ;
sessi on. save(resource);
tx.commt();

3.3.1. Boosting Resource and Property

Compass::Core alows you to set the boosting factor for Resource and Property (through Lucene boosting
feature). Boosting is the process of making aResour ce Or aProperty moreor less"important” than others.

Initially, Resource and Property have no boost (actually, a boost of 1.0). You can set the boost level on a
Resour ce (Which propagates to all the properties that have no boosting set) or on a specific pProperty. Higher
values than 1.0 makes it more relevant and values lower than 1.0 make it less relevant.

3.4. Analyzers

Anal yzer S are components that pre-process input text. They are also used when searching (the search string has
to be processed the same way that the indexed text was processed). Therefore, it is important to use the same
Anal yzer for both indexing and searching.

Compass::Core can be configured to have multiple analyzers, registered under different analyzer names. It has
two internal analyzers: def aul t and sear ch, as defined in the Analyzers section in the Configuration chapter.

Anal yzer is a Lucene class (which qualifies to or g. apache. | ucene. anal ysi s. Anal yzer class). Lucene core
itself comes with several Anal yzer s and you can configure Compass::Core to work with either one of them. If
we take the following sentence: "The quick brown fox jumped over the lazy dogs', we can see how the
different Anal yzer shandleit:

whi t espace (or g. apache. | ucene. anal ysi s. Wi t espaceAnal yzer)
[The] [quick] [brown] [fox] [jumped] [over] [the] [Iazy] [dogs]

si npl e (or g. apache. | ucene. anal ysi s. Si npl eAnal yzer)

[the] [quick] [brown] [fox] [jumped] [over] [the] [lazy] [dogs]

st op (or g. apache. | ucene. anal ysi s. St opAnal yzer)

[quick] [brown] [fox] [jumped] [over] [lazy] [dogs]

standard (or g. apache. | ucene. anal ysi s. st andar d. St andar dAnal yzer)
[quick] [brown] [fox] [jumped] [over] [lazy] [dogs]

Anal yzer S have a list of stop words which they exclude while analyzing, you can control both the Anal yzer
and the stop words using Compass::Core configuration parameters.
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3.5. Index Structure

It is very important to understand how the Search Engine index is organized so we can than talk about
transaction and optimizers. The following structure shows the Search Engine Index Structure:

---[index dir]/index

- [ subl ndex1]
I

|--- segments
| --- [segnent1]
| --- [segnent 2]

- [ subl ndex2]
|

|--- segments

| --- [segnent1]
| --- [segnent 2]
| --- [segnent 3]

Every sub-index has it's own fully functional index structure (which maps to a single Lucene index). Each
Resour ce alias is associated with a sub-index, and more than one alias can be mapped to a sub-index (using
either resource mapping or OSEM). The Lucene index part holds a "meta data" file about the index (called
segnent s) and O to N segment files. The segments can be a single file (if the compound setting is enabled) or
multiplefiles (if the compound setting is disable). A segment is close to afully functional index, which hold the
actual inverted index data (see Lucene documentation for a detailed description of these concepts).

3.6. Transaction

Compass:Core Search Engine abstraction provides support for transaction management on top of Lucene. The
abstraction support common transaction levels: read_committed and seri al i zabl e, as well as the special
bat ch_i nsert one. Compass::Core provides two phase commit support for the common transaction levels only.

3.6.1. Locking

Compass::Core utilizes Lucene inter and outer process locking mechanism and uses them to establish it's
transaction locking. Note that the transaction locking is on the "sub-index" level (the sub- index based index),
which means that dirty operations only lock their respective sub-index index. So the more aliases map to the
same index, the more aliases will be locked when performing dirty operations, yet the faster the searches will
be. Lucene uses a specia lock file to manage the inter and outer process locking which can be set in the
Compass::Core configuration. You can manage the transaction timeout and polling interval using the
Compass::Core configuration.

The Compass::Core transaction acquires a lock only when a dirty (i.e. create, save Or del et e) operation
occurs, which makes "read only" transactions as fast as they should and can be.

3.6.2. read_committed

Compass::Core provides support for read_conmmitted transaction level. When starting a read_comni tted
transaction, no locks are obtained. Read operation will not obtain a lock either. A lock will be obtained only
when a dirty operation is performed. The lock is obtained only on the index of the alias that is associated with
the dirty operation, i.e the sub-index, and will lock all other aliases that map to that sub-index. In

Compass 1.0.0 12


http://lucene.apache.org

Search Engine

Compass::Core, every transaction that performed one or more save or create operation, and committed
successfully, creates another segment in the respective index (different than how Lucene manages it's index),
which helps in implementing quick transaction commits, as well as paving the way for a two phase commit
support (and the reason behind having optimizers).

3.6.3. serializable

The seri al i zabl e transaction level operates the same as the read_commi tted transaction level, except that
when the transaction is opened/started, a lock is acquired on al the sub-indexes. This causes the transactional
operations to be sequential in nature (as well as being a performance killer).

3.6.4. batch_insert

A special transaction level, bat ch_i nsert Utilizes the extremely fast batch indexing provided by Lucene. The
transaction supports only create operation, but note that if another Resource with the same alias and ids
already exists in the system, you will have two instances of it in the index (in other words, creat e doesn't
delete the old Resource). You can control the batch_insert transaction using several settings which are
explained in the Configuration section. An important note is that the transaction is not a transaction which can
be rolled back, since Lucene commits the changes during the batch indexing process, which means that a
rol | back operation won't rollback the changes. The index is optimized when the transaction is committed,
which means that al the segments are merged to one segment, in order to provide fast searching. The
transaction is mainly used for background batch indexing.

3.7. Optimizers

As mentioned in the read_commi tt ed Section, every dirty transaction that is committed successfully creates
another segment in the respective index. The more segments the index has, the slower the fetching operations
take. That's why it is important to keep the index optimized and with a controlled number of segments. We do
this by merging small segments into larger segments.

In order to solve the problem, Compass::Core has a Sear chEngi neQpt i ni zer which is responsible for keeping
the number of segments at bay. When Conpass is built using ConpassConfiguration, the
Sear chEngi neQpt i mi zer is started and when the Conpass is closed, the Sear chEngi neOpt i ni zer is stopped.

3.7.1. Scheduled Optimizers

Compass::Core provides support for scheduled optimizers. The scheduled optimizers uses Java Ti mer to control
it's execution. Sear chEngi neQpti mi zer starts and stops the timer when it starts and stops. There are severa
settings parameters that can be set to control the scheduling.

Note: each optimizer that Compass provides can be schedul ed.

3.7.2. Aggressive Optimizer
The AggressiveOptimi zer uses Lucene optimization feature to optimize the index. Lucene optimization

merges all the segments into one segment. You can set the limit of the number of segments, after which the
index is considered to need optimization (the aggressive optimizer merge factor).

3.7.3. Adaptive Optimizer
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The Adapt i veOpt i mi zer uses optimize the segments while trying to manage the optimization time at bay. As
an example, when we have a large segment in our index (for example, after we batched indexed the data), and
we perform several interactive transactions, the aggressive optimizer will than merge al the segments together,
while the adaptive optimizer will only merge the new small segments. Y ou can set the limit of the number of
segments, after which the index is considered to need optimization (the adaptive optimizer merge factor).

3.7.4. Null Optimizer

Compass::Core also comes with a Nul | Opti i zer, which performs no optimizations. It is mainly there if the
hosting application developed it's own optimization which is maintained by other means than the
Sear chEngi neCpti mi zer. It also makes sense to use it when configuring a Conpass instance with a
bat ch_i nsert transaction.

Note that when using the Nul | Opt i ni zer it makes no sense to use the scheduling feature, so remember to set
the conpass. engi ne. opti ni zer. schedul e tOf al se.
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Chapter 4. OSEM - XML

4.1. Introduction

Compass::Core provides the ahility to map Java Objects to the underlying Search Engine through simple XML
mapping files, we call this technology OSEM (Object Search Engine Mapping). OSEM provides a rich syntax
for describing Object attributes and relationships. The OSEM files are used by Compass to extract the required
property from the Object modd at run-time and inserting the required meta-data into the Search Engine index.

4.2. Searchable Classes

Searchable classes are normally classes representing the state of the application, implementing the entities with
the business model. Compass works best if the classes follow the simple Plain Old Java Object (POJO)
programming model. The following class is an example of a searchable class:

import java.util.Date;
i nport java.util. Set;

public class Author {
private Long id; // identifier
private String naneg;
private Date birthday;
private Set books;

private void setld(Long id) {
this.id = id;
}

public Long getld() {
return this.id,
}

public void setNane(String nane) {
t hi s. nane = nane;
}

public String getName() {
return this.nane;
}

public void setBirthday(Date birthday) {
this.birthday = birthday;
}

public Date getBirthday() {
return this.birtday;
}

public void set Books(Set books) {
thi s. books = books;

}

public Set getBooks() {
return this. books;
}

// addBook not needed by Conpass:: Core
public void addBook(Book book) {

t hi s. books. add( book) ;
}

}

Compass works non-intrusive with application Objects, these Objects must follow several rules:
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4.2.1. Implement a Default Constructor

Aut hor has an implicit default (no-argument) constructor. All persistent classes must have a default constructor
(which may be non-public) so Compass::Core can instantiate using Const r uct or . newl nst ance() .

4.2.2. Provide Property Identifier(s)

OSEM requires that any mapped Object will define one or more properties (JavaBean properties) that identifies
the class. The id properties can be called anything, and it's type can be any primitive type, primitive "wrapper"
type, j ava.l ang. String Orjava. util . Date.

4.2.3. Declare Accessors and Mutators (Optional)

Even though Compass can directly persist instance variables, it is usually better to decouple this
implementation detail from the Search Engine mechanism. Compass::Core recognizes JavaBean style property
(get Foo, i sFoo, and set Foo). This mechanism works with any level of visibility.

4.2.4. Implementing equals() and hashCode()

Y ou have to override the equal s() and hashCode() methods if you intend to mix objects of persistent classes
(e.g.inaset). You can implement it by using the identifier of both objects, but note that Compass::Core works
best with surrogate identifier (and will provide a way to automatically generate them), thus it is best to
implement the methods using business keys.

4.3. Mapping

Object/Search Engine mappings are defined in an XML document. The mapping language is Java centric,
meaning that mappings are constructed around the classes themselves and not internal Resour ces. A possible
OSEM file for the previous Aut hor class example follows:

<?xm version="1.0"?>
<! DOCTYPE conpass- cor e- mappi ng PUBLI C
"-// Conmpass/ Conpass Core Mapping DTD 1.0//EN'
"http://ww. opensynphony. com conpass/ dt d/ conpass- cor e- mappi ng. dt d" >

<conpass- cor e- mappi ng package="eg">
<cl ass nane="Aut hor" al i as="aut hor">
<id name="id" />

<const ant >
<met a- dat a>t ype</ net a- dat a>
<met a- dat a- val ue>per son</ et a- dat a- val ue>
<met a- dat a- val ue>aut hor </ net a- dat a- val ue>
</ const ant >

<property nanme="nanme">

<net a- dat a>nane</ net a- dat a>

<net a- dat a>aut hor Nane</ net a- dat a>
</ property>

<property nanme="birthday">
<met a- dat a>bi rt hday</ net a- dat a>
</ property>

<conponent nane="books" ref-alias="book" />

<l-- can be a reference instead of conponent
<ref erence name="books" ref-alias="book" />
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oD
</cl ass>

<cl ass nanme="Book" al i as="book">

</cl ass>

</ conpass- cor e- mappi ng>

The above example defines the mapping for Author and Book classes. It introduces some key Compass
mapping concepts and syntax. Before explaining the concepts, it is essential that the terminology used is clearly
understood.

The first issue to address is the usage of the term Property. Because of its common usage as a concept in Java
and Compass (to express Search Engine and Semantic terminology), specia care has been taken to clearly
prefix the meaning. A class Property refersto a Java class attribute. A Resource Property refersin Compass
to Search Engine meta-data, which contains the values of the mapped class Propert y vaue. In previous OSEM
example, the value of class Property "name" is mapped to two Resource Property instances caled "name"
and "authorname”, each containing the value of the class Pr operty "name".

The OSEM example above shows:

« Theunique classidentifier, which mapsto the "id" class property.

« Constant meta data, a feature that allows Compass to insert extra meta data and values (not expressed in the
Object). Compass::Core will save the Resource Property "type" with the specified vaues "person” and
"author".

e The mappings for the class pProperty "name" saved with two Resource Property caled "name" and
"authorName".

* A dependency between Author and Book managed using a conponent mapping.
Each of these concepts are explained in detail in the following sections.
All XML mappings should declare the doctype shown. The actua DTD may be found at the URL above, or in

the compass-core-x.x.x.jar. Compass will always ook for the DTD in the classpath first.

4.3.1. compass-core-mapping

The main element which holds all the rest of the mappings definitions.

<conpass- cor e- mappi ng package="packageNane"/>

Table4.1.
Attribute Description
package (optional) Specifies a package prefix for unqualified class names in the

mapping document.
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4.3.2. class

Declaring a searchable class using the cl ass element.

pol y-cl ass="the class nane that will be used to instantiate poly mapping (optional)"

al |l -termvector="no| yes| positions| of fsets| positios_offsets"

al | -anal yzer="nane of the anal yzer used for the all property"

<cl ass
nane="cl assNane"
alias="alias"
sub-i ndex="sub i ndex nane"
anal yzer="nanme of the analyzer"
root ="true| fal se"
pol y="fal se| true"
extends="a conmma separated |list of aliases to extend"
boost ="boost val ue for the class"
all ="true| fal se"
al | -met adat a="al | net a-data"
converter="converter |ookup nane"
>
(id)*,
parent ?,

(anal yzer?),

(property| conponent | ref erence| constant) *

</ cl ass>

Table4.2.

Attribute

name

dlias

Description

The fully qualified class name (or relative if the package is declared
in conpass- cor e- mappi ng).

The dias of the Resour ce that will be mapped to the class.

sub-index (optional, defaults to the
al i as value)

analyzer (optiona, defaults to the
def aul t analyzer)

root (optional, defaultsto t r ue)

poly (optional, defaultsto f al se)

poly-class (optional)

The name of the sub-index that the alias will map to. When joining
several searchable classes into the same index, the search will be
much faster, but updates perform locks on the sub index level, so it
might slow it down.

The name of the analyzer that will be used to analyze TOKENI ZED
properties. Defaults to the defaul t analyzer which is one of the
internal analyzers that comes with Compass. Note, that when using
the anal yzer mapping (a child mapping of class mapping) (for a
property value that controls the analyzer), the analyzer attribute will
have no effects.

Specifies if the classis a"root" class or not. Y ou should define the
searchable class with false if it only acts as mapping definitions for
a component mapping.

Specifiesif the class will be enabled to support polymorphism. This
is the less preferable way to map an inheritance tree, since the
extends attribute can be used to statically extend base classes or
contracts.

If poly is set to true, the actual class name of the indexed object
will be saved to the index as well (will be used later to instantiate
the Object). If the poly-classis set, the class name will not be saved
to the index, and the value of poly-class will be used to instantiate
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Attribute Description
al the classes in the inheritance tree.

extends (optional) A comma separated list of aliases to extend. Can extend a cl ass
mapping or a contract mapping. Note that can extend more than
onecl ass/ contract

boost (optional, defaultsto 1. 0) Specifies the boost level for the class.

al (optional, defaultsto t r ue) Controls if the searchable class will create it's own internal "all"
meta-data. The "all" meta-data holds searchable information of al
the class searchabl e content.

al-term-vector (optional, defaults to Theterm vector value of the al property.
configuration setting
conpass. property.all.ternvect or)

al-metadata (optional, defaults to The name of the all property.
configuration Setting
conpass. property. all )

al-analyzer (optional, defaults to The name of the analyzer that will be used to analyze the all
configuration Setting  property.

conpass. engi ne. al | . anal yzer, which

in turn, defaults to the default

analyzer)

converter (optional) The global converter lookup name registered with the
configuration. Responsible for converting the d assMapping
definition. Defaults to compassinternal d assMappi ngConverter .

Root classes have their own index within the search engine index directory. Classes with a dependency to Root
class, that don't require an index (i.e. component) should set r oot to false. You can control the sub-index that
the root classes will map to using the sub- i ndex attribute, otherwise it will create a sub-index based on the alias
name.

If the class can be mapped to several classes (i.e. it is an interface or an abstract class), than set pol y to t r ue.
This means Compass will persist the fully qualified classin the index.

You can set the boost level at the class level, which is applied to al class meta data (override by specifying at
meta data level).

The cl ass mapping can extend other cl ass mappings (more than one), as well as cont ract mappings. All the
mappings that are defined within the cl ass mapping or the contract mapping will be inherited from the
extended mappings. Y ou can add any defined mappings by defining the same mappingsin the cl ass mappings,
except for id mappings, which will be overridden. Note that any xml attributes (like root, sub-index, ...) that are
defined within the extended mappings are not inherited.

The default behavior of the searchable class will support the "all" feature, which means that compass will create
an "al" metadata which represents al the other meta-data (with several exceptions, like Reader class
property). The name of the "all" meta-data will default to the compass setting, but you can also set it using the
al | - net adat a attribute.

4.3.3. contract
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Declaring a searchable contract using the cont r act element.

<contract
alias="alias"
>
(id)*,
(anal yzer?),

(property| conponent | ref erence| constant) *

</contract>

Table4.3.

Attribute

dlias

Description

The dias of the contract. Will be used as the alias name in the
cl ass mapping extended attribute

A contract acts as an interface in the Java language. Y ou can define the same mappings within it that you can
definein the cl ass mapping, without defining the class that it will map to.

If you have severa classes that have similar properties, you can define a contract that joins the properties
definition, and than extend the contract within the mapped classes (even if you don't have a concrete interface

or classin your Java definition).

4.3.4.id

Declaring a searchableid class property (a.k.a JavaBean property) of aclassusing thei d element.

<id
nane="property nanme"
accessor="property|field"

boost ="boost value for the class property"
class="explicit declaration of the property class"

managed- i d="aut o| true| f al se"

exclude-fromal |l ="fal se| true"
converter="converter |ookup nanme"

>
(et a- dat a) *
</id>

Table4.4.

Attribute

name

accessor  (optional, defaults
property)

boost (optional, default to 1. of )

to

Description

The class property (ak.a JavaBean property) name, with initial
lowercase |etter.

The strategy to access the class property value. property access
using the Java Bean accessor methods, while i el d directly access
the classfields.

The boost level that will be propagated to all the meta-data defined
within theid.

class (optional)

An explicit definition of the class of the property, helps for certain
converters.

managed-id (optional, defaultsto aut o) | The strategy for creating or using a class property meta-data id
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Attribute

exclude-from-all (optional, defaults to

fal se)

converter (optional)

Description
(which mapsto aResour ceProperty).

Excludes the class property from participating in the "al"
meta-data, unless specified in the meta-data level.

The global converter lookup name registered with the
configuration.

The id mapping is used to map the class property that identifies the class. Y ou can define several id properties,
even though we recommend using one. Y ou can use the id mapping for al the Java primitive types (i.e. i nt),
Java primitive wrapper types (i.€. | nt eger ) and the St ri ng type.

Compass::Core requires that i d and pr oper ty mappings will be identifiable on the root class (Resour ce) level.
Compass does that by either using one of the et a- dat a hames (which is unique within ALL of the net a- dat a
in the cl ass mapping), or creating an internal one. Compass will create an internal one if No net a-data is
defined inthei d or property mapping. You can control it by using the nanaged- i d, the value aut o leaves the
id assignment / creation as Compass's responsibility. Compass will analyze all the different meta-data defined
in the mappings and will decide if it needs to create an internal id for ani d or aproperty mapping. Thetrue
option will always create an internal id for thei d or property and the f al se option will always take the first
met a- dat a and use it asthei d or property id.

4.3.5. property

Declaring a searchable class property (a.k.a JavaBean property) of a class using the pr opert y element.

<property
nanme="property nanme"
accessor="property|field"

boost ="boost val ue for the property"
class="explicit declaration of the property class"

anal yzer ="nanme of the analyzer"

managed- i d="aut o| true| f al se"

managed- i d="[ conpass. managed| d. i ndex setting]|no|un_tokeni zed"
exclude-fromal | ="fal se| true"
converter="converter |ookup nanme"

>
(et a- dat a) *
</ property>

Table4.5.

Attribute

name

accessor  (optional,  defaults
property)

boost (optional, default to 1. of )

to

Description

The class property (a.k.a JavaBean property) name, with initial
lowercase |etter.

The strategy to access the class property value. property means
accessing using the Java Bean accessor methods, while fiel d
directly accesses the class fields.

The boost level that will be propagated to all the meta-data defined
within the class property.

class (optional)

An explicit definition of the class of the property, helps for certain
converters (especially for java. util. Col | ection type properties,
since it applies to the collection €l ements).
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Attribute

analyzer (optional, defaults to the class

mapping analyzer decision scheme)

override (optional, defaultstot r ue)

Description

The name of the analyzer that will be used to analyze TOKENI ZED
meta-data mappings defined for the given property. Defaults to the
class mapping analyzer decision scheme based on the analyzer set,
or the anal yzer mapping property.

If there is another definition with the same mapping name, if it will
be overridden or added as additional mapping. Mainly used to
override definitions made in extended mappings.

managed-id (optional, defaults to aut o)

managed-id-index (optional, defaults to

conpass. managed! d. i ndex setting,

which defaults to no)

exclude-from-all (optional, defaults to

fal se)

The strategy for creating or using a class property meta-data id
(which mapsto aResour ceProperty.

Can be either un_t okeni zed or no. It isthe index setting that will be
used when creating an internal managed id for a class property
mapping (if it is not a property id, if it is, it will always be
un_t okeni zed).

Excludes the class property from participating in the "al”
meta-data, unless specified in the meta-data level.

converter (optional)

The global converter lookup name registered with the
configuration.

Compass::Core maps a class property to aset of meta-data (Resour ce Property).

You can map al interna Java primitive data types, primitive wrappers and most of the common Java classes
(i.e. bate and cal endar). You can aso map Arrays and Collections of these data types. When mapping a
Col | ecti on, you must specify the object class (likej ava. I ang. St ri ng) in the class mapping property.

The same rules for managed-id that apply for the i d mapping, also appliesfor property mappings.

Note, that you can define a property with no neta-data mapping within it. It means that it will not be
searchable, but the property value will be stored when persisting the object to the search engine, and it will be
loaded from it aswell (unlessit is of typej ava. i o. Reader).

4.3.6. analyzer

Declaring an analyzer controller property (a.k.a JavaBean property) of a class using the anal yzer element.

<anal yzer

nane="property nanme"
nul | -anal yzer="anal yzer nanme if value is null"
accessor="property|field"
converter="converter |ookup nane"

>
</ anal yzer>

Table 4.6.
Attribute Description
name The class property (ak.a JavaBean property) name, with initial

accessor  (optional,

|lowercase | etter.

defaults to The strategy to access the class property value. property means

Compass 1.0.0

22



OSEM - XML

Attribute
)

null-analyzer (optional, defaults to error
incaseof anul | value)

converter (optional)

Description

accessing using the Java Bean accessor methods, while fiel d
directly accesses the classfields.

The name of the analyzer that will be used if the property has the
nul | value.

The global converter lookup name registered with the
configuration.

The analyzer class property mapping, controls the analyzer that will be used when indexing the class data (the
underlying Resour ce). If the mapping is defined, it will override the class mapping analyzer attribute setting.

If, for example, Compass is configured to have two additional analyzers, called an1 (and have settings in the

form of conpass. engi ne. anal yzer. anl. *

), and another called an2. The values that the class property can hold

are: default (which is an internal Compass analyzer, that can be configured as well), an1 and an2. If the
analyzer will have anull value, and it is applicable with the application, anul | - anal yzer can be configured
that will be used in that case. If the class property has a value, but there is not matching analyzer, an exception

will be thrown.

4.3.7. meta-data

Declaring and using the net a- dat a element.

<net a- dat a
st ore="yes| no| conpr ess"

i ndex="t okeni zed| un_t okeni zed| no"
boost ="boost val ue for the neta-data"

anal yzer="name of the analyzer"
reverse="no| reader|string"

exclude-fromal |l ="[parent's exclude-fromall]|false|true"
converter="converter |ookup nane"
format="the format string (only applies to fornatted el enents)"

>
</ met a- dat a>

Table4.7.

Attribute

Description

store (optional, defaultsto yes)

index (optional, defaultsto t okeni zed)

boost (optional, defaultsto 1. of )

analyzer (optiona, defaults to the
parent analyzer)

reverse (optional, defaults to no)

If the value of the class property that the meta-data maps to, is
going to be stored in the index.

If the value of the class property that the meta-data maps to, is
going to be indexed (searchable). If it does, than controls if the
value is going to be broken down and analysed (t okeni zed), or is
going to be used asis (un_t okeni zed).

Controls the boost level for the net a- dat a.

The name of the analyzer that will be used to analyze TOKENI ZED
meta-data. Defaults to the parent property mapping, which in turn
defaults to the class mapping analyzer decision scheme based on
the analyzer set, or the anal yzer mapping property.

The meta-data will have it's value reversed. Can have the values of
no - no reverse will happen, string - the reverse will happen and
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Attribute Description

the value stored will be a reversed string, and reader - a special
reader will wrap the string and reverse it. The reader option is
more perform ant, but the store and index settings will be
discarded.

exclude-from-all (optional, defaults to Excludesthe meta-datafrom participating in the "all" meta-data.
the parent'sexcl ude-from al | value)

converter (optional) The global converter lookup name registered with the
configuration. Note, that in case of a Coll ection property, the
converter will be applied to the collection elements (Compass has
it's own converter for Collections).

format (optional) Allows for quickly setting a format for format-able types (dates,
and numbers), without creating/registering a specialized converter
under alookup name.

The element net a- dat a iSsaProperty within aResour ce.

You can control the format of the marshalled values when mapping aj ava. | ang. Nunber (or the equivalent
primitive value) using the format provided by the java.text.Decimal Format. You can aso format a
java.util . Date using the format provided by j ava. t ext . Si npl eDat eFor mat . You Set the format string in the
format attribute.

4.3.8. component

Declaring and using the conponent element.

<conponent
nane="t he cl ass property nane"
ref-alias="nane of the alias"
max- dept h="t he depth of cyclic conponent neppings al |l owed"
accessor="property|field"
converter="converter |ookup nanme"
>
</ conponent >

Table4.8.

Attribute Description

name The class property (ak.a JavaBean property) name, with initia
lowercase |etter.

ref-alias (optional) The class mapping dias that defines the component. This is an
optional attribute since under some conditions, compass can infer
the correct reference dias.

max-depth (optional, defaultsto 5) The depth of cyclic component mappings allowed.

override (optional, defaultsto t r ue) If there is another definition with the same mapping name, if it will

be overridden or added as additional mapping. Mainly used to
override definitions made in extended mappings.

accessor  (optional, defaults to The strategy to access the class property value. property access

Compass 1.0.0 24



OSEM - XML

Attribute
)

converter (optional)

Description

using the Java Bean accessor methods, while fi el d directly access
the classfields.

The global converter lookup name registered with the
configuration.

The component element defines a class dependency within the root class. The dependency name isidentified by
theref - al i as, which can be non-rootable or have noi d mappings.

An embedded class means that all the mappings (meta-data values) defined in the referenced class are stored
within the alias of the root class. It means that a search that will hit one of the component mapped meta-datas,
will return it's owning class.

The type of the JavaBean property can be the class mapping classitself, an Array or Col | ecti on.

Support for cyclic mapping (from one component to it's parent class) is implemented using the parent

mapping.

4.3.9. reference

Declaring and using ther ef er ence element.

<ref erence

nane="t he cl ass property nane"
ref-alias="nane of the alias"

ref-conp-alias="nane of an optional alias mapped as conponent"”

accessor="property|field"

converter="converter |ookup nane"

>
</reference>

Table 4.9.
Attribute Description
name The class property (ak.a JavaBean property) name, with initia

ref-alias (optional)

ref-comp-alias (optional)

accessor  (optional,
property)

defaults

to

|lowercase | etter.

The class mapping alias that defines the reference. This is an
optional attribute since under some conditions, compass can infer
the correct reference dias.

The class mapping alias that defines a "shadow component”. Will
marshal a component like mapping based on the alias into the
current class. Note, it's best to create a dedicated class mapping
(with root="false") that only holds the required information. Based
on the information, if you search for it, you will be able to get as
part of your hits the encompassing class. Note as well, that when
changing the referenced class, for it to be reflected as part of the
ref-comp-alias you will have to save all the relevant encompassing
classes.

The strategy to access the class property value. property access
using the Java Bean accessor methods, while fi el d directly access
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Attribute Description
the classfields.

converter (optional) The global converter lookup name registered with the
configuration.

The reference element defines a " pointer” to a class dependency identified inref-al i as.
The type of the JavaBean property can be the class mapping classitself, an Array of it, or acol I ecti on.

Currently there is no support for lazy behavior or cascading. It means that when saving an abject, it will not
persist the object defined references and when loading an object, it will load al it's references. Future versions
will support lazy and cascading features.

Compass::Core supports cyclic references, which means that two classes can have a cyclic reference defined
between them.

4.3.10. parent

Declaring and using the par ent element.

<par ent
nane="t he cl ass property nane"
accessor="property|field"
converter="converter |ookup nanme"
>
</reference>

Table 4.10.
Attribute Description
name The class property (a.k.a JavaBean property) name, with initial

lowercase |etter.

accessor  (optional, defaults to The strategy to access the class property value. property access
property) using the Java Bean accessor methods, while fi el d directly access
the classfields.

converter (optional) The global converter lookup name registered with the
configuration.

The parent mapping provides support for cyclic mappings for components. |f the component class mapping
wish to map the enclosing class, the parent mapping can be used to map to it. The parent mapping will not
marshal (persist the data to the search engine) the parent object, it will only initialize it when loading the parent
object from the search engine.

4.3.11. constant

Declaring a constant set of net a- dat a using the const ant €lement.

<const ant
exclude-fromal |l ="fal se| true"
converter="converter |ookup nane"
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>

net a- dat a,
nmet a- dat a- val ue+
</reference>

Table4.11.

Attribute

exclude-from-all (optional, defaults to
fal se)

override (optional, defaultstot r ue)

converter (optional)

Description

Excludes the constant meta-data and al it's vaues from
participating in the "all" feature.

If there is another definition with the same mapping name, if it will
be overridden or added as additional mapping. Mainly used to
override definitions made in extended mappings.

The global converter lookup name registered with the
configuration.

If you wish to define a set of constant meta data that will be embedded within the searchable class (Resour ce),
you can use the constant element. You define the usua neta-data element followed by one or
morenet a- dat a- val ue €lements with the value that maps to the net a- dat a within it.
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Chapter 5. OSEM - Annotations

5.1. Introduction

Compass::Core provides the ability to map Java Objects to the underlying Search Engine through Java 5
annotations, we call this technology OSEM (Object Search Engine Mapping). OSEM provides arich syntax for
describing Object attributes and relationships. OSEM definitions are used by Compass to extract the required
property from the Object modd at run-time and inserting the required meta-data into the Search Engine index.

5.2. Searchable Classes

Searchable classes are normally classes representing the state of the application, implementing the entities with
the business model. Compass works best if the classes follow the simple Plain Old Java Object (POJO)
programming model. The following class is an example of a searchable class (with Compass annotations):

import java.util.Date;
i nport java.util. Set;

@vear chabl e
public class Author {
@bear chabl el d
private Long id; // identifier
private String naneg;
private Date birthday;
private Set books;

private void setld(Long id) {
this.id = id;
}

public Long getld() {
return this.id,;

}

public void setNane(String nane) {
thi s. nane = nane;

}

@sear chabl eProperty
public String get Nanme() ({
return this.nane;

}

public void setBirthday(Date birthday) {
this.birthday = birthday;

}

@sear chabl eProperty(nane

@pear chabl eMet aDat a( nane

public Date getBirthday() {
return this.birtday;

}

/| @sear chabl eRef er ence

@sear chabl eConponent

public void setBooks(Set <Book> books) {
t hi s. books = books;

}

publ i c Set <Book> get Books() {
return this.books;

}

/1 addBook not needed by Conpass:: Core
public void addBook(Book book) {
t hi s. books. add( book) ;

"birthdayOrig")
"birthday" format = "yyyy- M} dd")
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Compass works non-intrusive with application Objects, these Objects must follow severa rules.

5.2.1. Implement a Default Constructor

Aut hor has an implicit default (no-argument) constructor. All persistent classes must have a default constructor
(which may be non-public) so Compass::Core can instantiate using Const r uct or . newl nst ance() .

5.2.2. Provide Property ldentifier(s)

OSEM requires that any mapped Object will define one or more properties (JavaBean properties) that identifies
the class. The id properties can be called anything, and it's type can be any primitive type, primitive "wrapper"
type, java. |l ang. String Or j ava. util . Dat e. For special cases, theid can be a user defined class, with the class
annotated with @sear chabl ed assConverter and a user defined Converter (usually extends Compass
Abst ract Basi cConver t er ) responsible for converting to class to a String.

5.2.3. Declare Accessors and Mutators (Optional)

Even though Compass can directly persist instance variables, it is usually better to decouple this
implementation detail from the Search Engine mechanism. Compass::Core recognizes JavaBean style property
(get Foo, i sFoo, and set Foo). This mechanism works with any level of visihility.

5.2.4. Implementing equals() and hashCode()

Y ou have to override the equal s() and hashCode() methods if you intend to mix objects of persistent classes
(e.g.inaset). You can implement it by using the identifier of both objects, but note that Compass::Core works
best with surrogate identifier (and will provide a way to automatically generate them), thus it is best to
implement the methods using business keys.

5.3. Mapping Annotations

The annotations are well documented in Compass javadocs. The following sections will try and explain
important aspects of using different annotations. For full documentation, please consult the javadocs.

5.3.1. @Searchable

The @ear chabl e annotation marks a class as searchable. It allows to perform full text search on its annotated
fields/properties. The searchable class is associated with an alias, which defaults to the shorthand name of the
class.

5.3.2. @Searchableld

Each @sear chabl e class must have at least one annotated field/property with @ear chabl el d. The type of the
@ear chabl el d can be either one of Java primitive types, their corresponding wrappers, or a user defined class.
In case of auser defined class, the defined class should have a specialized converter associated with it, with the
preferable way of associating a Converter isto use the @ear chabl eCl assConverter annotating the custom
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class (Compass will automatically identify the Converter). Also note, the Converter will most of times create
a String representation of the custom class, meaning it is preferable to extend Compass
Abst ract Basi cConverter.

It is important to understand how meta-datas are created when using the @ear chabl el d annotation. When the
annotation is used without any parameters, no meta-data will be created. As a result, Compass will created it's
own internal managed meta-data. If the nane parameter is set, Compass will create a meta-data associated with
the name (Compass might still create an additional internal meta-data). The annotation allows for all the aspects
of the meta-data to be controlled using the @ear chabl el d annotation (the parameters are clearly defined in the
javadoc, and match the @searchabl eMet aData parameters). For more than one meta-data, use the
@ear chabl eMet abDat a and @ear chabl eMet aDat as annotations on top of the @ear chabl el d annotation.

5.3.3. @SearchableProperty

Defines a searchable property on a @ear chabl e class field/property. The @ear chabl eProperty iS meant to
handle basic types (which usually trand ate to a String saved in the search engine index).

Again, it is important to understand how meta-datas are created when using the @sear chabl eProperty
annotation. If no parameters are set, the searchable property will automatically create a searchable meta-data
(not Compass internal meta-data, which might be created as well), with its name being the class field/property
name. It will NOT create a meta-data automatically if the name is NOT set AND there are either
@ear chabl eMet aDat a Of @ear chabl eMet aDat as annotating the class field/property. You can control the
auto-generated meta-data using the searchable property parameters (clearly marked in the javadoc), and they
map one to one with the @ear chabl eMet aDat a parameters.

The searchable property can annotate a Java Col | ecti on type field/property (with its element a basic type),
supporting Java Li st and set. Compass will try and auto identify the type if using Generics, and if the
collection does not use generics, the t ype parameter should be used to explicitly define the collection element
type. It can also annotation an Array type field/property (with its element abasic type).

5.3.4. @SearchableComponent

A searchable component is a class field/property that reference another class, which content need to be
embedded into the content of its Sear chabl e class. It will results in searches performed on the component class
to return the component field/property searchable class. The referenced class must have searchable definitions,
defined either using annotations or other means (like xml).

The searchable component can annotate a Java Col | ect i on type field/property, supporting either Li st or Set .
The searchable component will try and automatically identify the element type using generics, but if the
collection is not defined with generics, ref Alias parameter should be used to reference the component
searchable class mapping definitions. The searchable component can annotate an array as well, with the array
element type used for referenced searchable class mapping definitions.

5.3.5. @SearchableReference

A searchable reference is a class field/property that reference another class, and the relationship need to be
stored by Compass so it can be traversed when getting the class from the index. Compass will end up saving
only the ids of the referenced classin the search engine index.

The searchable reference can annotate a Java Col | ecti on type field/property, supporting either Li st or Set.
The searchable reference will try and automatically identify the element type using generics, but if the
collection is not defined with generics, ref Ali as parameter should be used to reference the referenced
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searchable class mapping definitions. The searchable reference can annotate an array as well, with the array
element type used for referenced searchable class mapping definitions.

5.4. Configuration Annotations

Compass aso alows using annotation for certain configuration settings. The annotations are defined on a
package level (package-info.java). Some of the configuration annotations are @searchAnal yzer,
@ear chAnal yzer Fi | t er, and @ear chConver t er . Please see the javadocs for more information.
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6.1. Introduction

Compass::Core provides the ability to map XML structure to the underlying Search Engine through simple
XML mapping files, we call this technology XSEM (XML to Search Engine Mapping). XSEM provides arich
syntax for describing XML mappings using Xpath expressions. The XSEM files are used by Compass to
extract the required xml elements from the xml structure at run-time and inserting the required meta-data into
the Search Engine index.

6.2. Xml Object

At the core of XSEM supportsis xm oj ect abstraction on top of the actual XML library implementation. The
Xm bj ect represents an XML element (document, node, attribute, ...) which is usually the result of an Xpath
expression. It allows to get the name and value of the given element, and execute Xpath expressions against it
(for more information please see the xm vj ect javadoc).

Here is an example of how xm bj ect is used with Compass:

ConpassSessi on sessi on = conpass. openSessi on();

...

Xm Obj ect xm Cbject = // create the actual Xm Cbject inplementation (we will see how soon)
sessi on. save("alias", xm Qbject);

An extension to the xm oj ect interface is the Al i asedXm bj ect interface. It represents an xml object that is
also associated with an dias. This means, that saving the object does not require to explicitly specify the aias
that it will be saved under.

ConpassSessi on sessi on = conpass. openSessi on();

...

Al'i asedXm Obj ect xm Cbject = // create the actual Xm Object inplenmentation (we will see how soon)
sessi on. save(xm bj ect) ;

Compass comes with support for domd4j and JSE 5 xml libraries, here is an example of how to use dom4j API
in order to create a domd4j xml object:

ConpassSessi on sessi on = conpass. openSessi on();

1.

SAXReader saxReader = new SAXReader ();

Docunent doc = saxReader.read(new StringReader(xm));

Al'i asedXm Obj ect xm Cbj ect = new Don¥j Al i asedXnl Obj ect (al i as, doc. get Root El ement ());
sessi on. save(xm bj ect) ;

And here is a simple example of how to use JSE 5:

ConpassSessi on sessi on = conpass. openSessi on();

...

Docunent doc = Docunent Bui | der Fact ory. newi nst ance() . newDocunent Bui | der () . par se( new | nput Sour ce(new Stri ngReader (
Al'i asedXm Obj ect xm Cbj ect = NodeAl i asedXm Obj ect (al i as, doc);

sessi on. save(xm Obj ect) ;

6.3. Xml Content Handling

Compass 1.0.0 32



XSEM - Xml to Search Engine Mapping

Up until now, Compass has no knowledge of how to parse and create an actual xm bj ect implementation, or
how to convert an xn bj ect into its xml representation. This is perfectly fine, but it also means that systems
will not be able to work with xm j ect for read/search operations. Again, this is perfectly ok for some
application, since they can always work with the underlying Resour ce representation, but some applications
would still like to store the actual xml content in the search engine, and work with the Xm bj ect for
read/search operations.

Compass XSEM support alows to define the xm - content mapping (defined below), which will cause
Compeass to store the xml representation in the search engine as well. It will also mean that for read/search
operations, the application will be able to get an xn vj ect back (for example, using ConpassSessi on#get
operation).

In order to support this, Compass must be configured with how to parse the xml content into an Xm j ect , and
how to convert an xm oj ect into an xml string. Compass comes with built in converters that do exactly that:
Table 6.1. Compass XmlContentConverters

XmlContentConverter Description

org.compass.core.xml.javax.converter.No&expoCdored8Eobvertdrlibraries. Not recommended on account of
performance.

org.compass.core.xml.domdj.converter. SASKBaadeddimiiCentant&pmvédeparsing, and XMW i t er to write the
raw xml data.

org.compass.core.xml.domdj.converter. X BeiRpateddmU omersGaav diderparsing, and XMw i t er to write the
raw xml data.

org.compass.core.xml.domdj.converter. X FieRiResddodm] Contard &itnvéoieparsing, and XMW i t er to write the
raw xml data.

Most of the time, better performance can be achieved by pooling Xm Cont ent Convert er S implementations.
Compass handling of xm Cont ent Converter alows for three different instantiation models: prototype, pool,
and singleton. prototype will create a new Xm Cont ent Converter each time, a singleton will use a shared
Xm Cont ent Converter for al operations, and pooled will pool Xm Cont ent Convert er instances. The default is
prototype.

Here is an example of a Compass schema based configuration that registers a global Xml Content converter:

<conpass-core-config ...
<conpass nane="defaul t">

<connecti on>
<file path="target/test-index" />
</ connecti on>

<converters>
<converter nanme="conpass.converter.xm Cont ent Mappi ng"
type="org. conpass. core. converter. mappi ng. xsem Xnl Cont ent Mappi ngConverter">
<setting name="xm Content Converter.type" value="[fully qualified class nane of Xni Content Converter
<setting name="xmnl Cont ent Converter.w apper" val ue="prototype" />
</ converter>
</ converters>

</ conpass>
</ conpass- cor e- confi g>

And hereisan example of aDTD (settings) based configuration file:
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<! DOCTYPE conpass- core-configurati on PUBLIC ..
<conpass- core-configurati on>
<conpass>
<setting nane="conpass. converter.xm Cont ent Mappi ng.type" >
or g. conmpass. core. converter. mappi ng. xsem Xni Cont ent Mappi ngConvert er
</setting>
<setting name="conpass. converter. xm Cont ent Mappi ng. xm Cont ent Converter.type">
[fully qualified class nane of Xm Content Converter]
</setting>
<setting nanme="conpass. converter. xnm Cont ent Mappi ng. xn Cont ent Convert er. w apper" >
prot ot ype
</setting>
</ conpass>
</ <conpass- cor e- confi gurati on>

And last, hereis how it can be configured it programmatically:

settings. set G oupSettings(ConpassEnvi ronnent. Converter. PREFI X
ConpassEnvi ronment . Convert er. Def aul t TypeNanes. Mappi ng. XM_._CONTENT_MAPPI NG
new String[]{ConpassEnvi ronnent. Converter. TYPE, ConpassEnvironnent. Converter.Xm Content. TYPE},
new String[]{Xm Cont ent Mappi ngConverter. cl ass. get Nane(), XPP3Reader Xm Cont ent Converter. cl ass. get Nanme()});

Note, that specific converters can be associated with a specific xm - obj ect mapping, in order to do it, smply
register the converter under a different name (compass.converter.xmlContentMapping is the default name that
Compass will use when nothing is configured), and use that name in the converter attribute of the xni - cont ent

mapping.

6.4. Raw Xml Object

If Compass is configured with an Xml Content converter, it now knows how to parse an xml content into an
Xm Qvj ect . This alows us to smplify more the creation of Xm vj ect s from a raw xml data. Compass comes
with awrapper xm oj ect implementation, which handles raw xml data (non parsed one). Here is how it can be
used:

Reader xml Data = // construct an xm reader over raw xm content
Al'i asedXm Obj ect xm Cbj ect = RawAl i asedXnl Obj ect (al i as, xml Data);
sessi on. save(xm oj ect) ;

Here, Compass will identify that it is a RawAl i asedXn Obj ect, and will used the registered converter (or the
one configured against the xni - cont ent mapping for the given alias) to convert it to the appropriate xm j ect
implementation. Note, that when performing any read/search operation, the actual xni Qbj ect that will be
returned is the onc the the registered converter creates, and not the raw xml object.

6.5. Mapping Definition

XML/Search Engine mappings are defined in an XML document, and maps XML data structures. The
mappings are xml centric, meaning that mappings are constructed around XML data structures themselves and
not internal Resour ces. If we take the following as a sample XML data structure:

<xm - f ragnment >

<dat a>
<id value="1"/>
<dat al val ue="datallattr">datall</datal>
<datal val ue="datal2attr">datal2</datal>

</ dat a>

<dat a>
<id value="2"/>
<dat al val ue="data2lattr">data2l</datal>
<dat al val ue="dat a22attr" >dat a22</ dat al>
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</ dat a>
</ xm - fragnent >

We can map it using the following X SEM definition file:

<?xm version="1.0"?>
<! DOCTYPE conpass- cor e- mappi ng PUBLI C
"-// Conmpass/ Conpass Core Mapping DTD 1.0//EN'
"http://ww. opensynphony. conf conpass/ dt d/ conpass- cor e- mappi ng. dt d" >

<conpass- cor e- nappi ng>

<xm - obj ect alias="datal" xpath="/xnm -fragnent/data[1]">
<xm -id nane="id" xpath="id/ @al ue" />
<xm - property xpath="datal/ @al ue" />
<xm - property nane="el eText" xpath="datal" />

</ xm - obj ect >

<xm - obj ect alias="data2" xpath="/xnl-fragnent/data">
<xm -id nane="id" xpath="id/ @al ue" />
<xm - property xpath="dat al/ @al ue" />
<xm - property nane="el eText" xpath="datal" />

</ xm - obj ect >

<xm - obj ect alias="data3" xpath="/xm -fragnment/data">
<xm -id nanme="id" xpath="id/ @al ue" />
<xm - property xpath="datal/ @al ue" />
<xm -property nane="el eText" xpath="datal" />
<xnml - content nane="content" />

</ xm - obj ect >

</ conpass- cor e- mappi ng>

The mapping definition here shows three different mappings (that will work with the sample xml). The
different mappings are registered under different aliases, where the alias acts as the connection between the
actual XML saved and the mappings definition.

An xni - obj ect mapping can have an associated xpath expression with it, which will narrow down the actual
xml elements that will represent the top level xml object which will be mapped to the search engine. A nice
benefit here, is that the xpath can return multiple xml objects, which in turn will result in multiple Resour ces
saved to the search engine.

Each xml object mapping must have at least one xni -i d mapping definition associated with it. It is used in
order to update/del ete existing xml objects.

In the mapping definition associated with data3 alias, the xn - cont ent mapping is used, which stores the actual
xml content in the search engine as well. This will alow to unmarshall the xml back into an X bj ect
representation. For the first two mappings (datal and data2), search/read operations will only be able to work
on the Resour ce level.

6.5.1. xml-object

Y ou may declare axml object mapping using the xm - obj ect element:

<xml - obj ect
al i as="al i asNane"
sub-i ndex="sub i ndex nane"
xpat h="opti onal xpath expression"
anal yzer ="nanme of the anal yzer"
all ="true| fal se"
all-termvector="no| yes| positions|offsets|positios_offsets"
al | - net adat a="nane of all netadata"
/>
xm -id*,
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(xm - anal yzer ?),
(xm - property)*,
(xm - cont ent ?)

Table 6.2. xml-object mapping

Attribute

dlias

Description

The name of the alias that represents the xm j ect .

sub-index (optional, defaults to the
al i as value)

xpath (optional, will not execute an
xpath expression if not specified)

analyzer (optional, defaults to the
def aul t analyzer)

al (optional, defaultsto t r ue)

The name of the sub-index that the alias will map to.

An optional xpath expression to narrow down the actua xml
elements that will represent the top level xml object which will be
mapped to the search engine. A nice benefit here, is that the xpath
can return multiple xml objects, which in turn will result in multiple
Resour ces saved to the search engine.

The name of the analyzer that will be used to analyze TOKENI ZED
properties. Defaults to the def aul t analyzer which is one of the
internal analyzers that comes with Compass. Note, that when using
the xni-analyzer mapping (a child mapping of xml object
mapping) (for an xml element that controls the analyzer), the
analyzer attribute will have no effects.

Specifies if when persisting the xm j ect, Compass::Core will
create the all property (which represents all the properties/meta-data
values).

al-term-vector (optional, defaults to
configuration Setting
conpass. property.all.ternVector)

all-metadata (optional, defaults to the
setting)

The term vector value of the all property.

The name of the all meta-data (property).

6.5.2. xml-id

Mapped Xm bj ect* s must declare at least one xni -i d. The xm -i d element defines the Xm vj ect (element,
attribute, ...) that identifies the root xm bj ect for the specified alias.

<xm -id
nane="t he nane of the xml id"
xpat h="xpat h expressi on"

val ue- converter="val ue converter |ookup nanme"
converter="converter |ookup nane"

/>

Table 6.3. xml-id mapping

Attribute

name

Description

The name of the xm -i d. Will be used when constructing the xml-id
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Attribute

Xpath

value-converter (optional, default to
Compass Si npl eXm Val ueConverter)

converter (optional)

Description
internal path.

The xpath expression used to identify the xml-id. Must return a
single xml element.

The global converter lookup name registered with the
configuration. This is a converter associated with converting the
actual value of the xml-id. Acts as a convenient extension point for
custom value converter implementation (for example, date
formatters). Si npl exnl Val ueConverter Wwill usually act as a base
classfor such extensions.

The global converter lookup name registered with the
configuration. The converter will is responsible to convert the
xml-id mapping.

An important note regarding the xn -i d mapping, is that it will aways at as an internal Compass Property.
This means that if one wish to have it as part of the searchable content, it will have to be mapped with

xni - property aswell.

6.5.3. xml-property

Declaring and using the xm - pr operty element.

<xnl - property
xpat h="xpat h expressi on"

nane="optionally the nane of the xml property"

st ore="yes| no| conpr ess"

i ndex="t okeni zed| un_t okeni zed| no"
boost ="boost val ue for the property"

anal yzer="nanme of the anal yzer"

rever se="no| reader| string"
override="true|fal se"
exclude-fromal |l ="fal se| true"

val ue- converter="val ue converter |ookup name"
converter="converter |ookup nane"

/>

Table 6.4. xml-property mapping

Attribute

name (optional, will use the xml object
(element, attribute, ...) name if not set)
xpath

store (optional, defaultsto yes)

index (optional, defaultsto t okeni zed)

boost (optional, defaultsto 1. of )

Description

The name that the value will be saved under. It is optional, and if
not set, will use the xml object name (the result of the xpath
expression).

The xpath expression used to identify the xml-property. Can return
no xml objects, one xml object, or many xml objects.

If the value of the xml property is going to be stored in the index.

If the value of the xml property is going to be indexed (searchable).
If it does, than controls if the value is going to be broken down and
analyzed (t okeni zed), or isgoing to be used asis (un_t okeni zed).

Controls the boost level for the xml property.
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Attribute

analyzer (optional, defaults to the xml
mapping analyzer decision scheme)

exclude-from-all (optional, default to
fal se)

override (optional, defaultstot r ue)

reverse (optional, defaults to no)

value-converter (optional, default to
Compass Si npl eXm Val ueConverter)

converter (optional)

Description

The name of the analyzer that will be used to analyze TOKENI ZED
xml property mappings defined for the given property. Defaults to
the xml mapping analyzer decision scheme based on the analyzer
Set, or the xm - anal yzer mapping.

Excludes the property from participating in the "all" meta-data.

If there is another definition with the same mapping name, if it will
be overridden or added as additional mapping. Mainly used to
override definitions made in extended mappings.

The meta-data will have it's value reversed. Can have the values of
no - no reverse will happen, string - the reverse will happen and
the value stored will be a reversed string, and reader - a specia
reader will wrap the string and reverse it. The reader option is
more performant, but the store and index settings will be
discarded.

The global converter lookup name registered with the
configuration. This is a converter associated with converting the
actual value of the xml-id. Acts as a convenient extension point for
custom value converter implementation (for example, date
formatters). Si mpl exnl Val ueConverter Wwill usually act as a base
class for such extensions.

The global converter lookup name registered with the
configuration. The converter will is responsible to convert the

xml-property mapping.

6.5.4. xml-analyzer

Declaring an analyzer controller property using the xm - anal yzer €lement.

<xm - anal yzer
nane="property nanme"
xpat h="xpat h expressi on"

nul | - anal yzer="anal yzer nanme if value is null"
converter="converter |ookup nane"

>
</ xm - anal yzer >

Table 6.5. xml-analyzer mapping

Attribute
name

xpath

Description
The name of the xml-analyzer (resultsin aProperty).

The xpath expression used to identify the xml-analyzer. Must return
asingle xml element.

null-analyzer (optional, defaults to error
incase of anul | value)

converter (optional)

The name of the analyzer that will be used if the property has a
nul | value, or the xpath expression returned no elements.

The global converter lookup name registered with the
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Attribute Description

configuration.

The analyzer xml property mapping, controls the analyzer that will be used when indexing the xm bj ect . If
the mapping is defined, it will override the xml object mapping analyzer attribute setting.

If, for example, Compass is configured to have two additional analyzers, called an1 (and have settings in the
form of conpass. engi ne. anal yzer. an1. *), and another called an2. The values that the xml property can hold
are: default (which is an internal Compass analyzer, that can be configured as well), an1 and an2. If the
analyzer will have anull value, and it is applicable with the application, anul | - anal yzer can be configured
that will be used in that case. If the resource property has a value, but there is not matching analyzer, an
exception will be thrown.

6.5.5. xml-content

Declaring an xml content mapping using the xm - cont ent € ement.

<xml - cont ent
nanme="property name"
st ore="yes| conpr ess"
converter="converter |ookup nane"
>
</ xm - cont ent >

Table 6.6. xml-content mapping

Attribute Description

name The name the xml content will be saved under.

store (optional, defaults to yes) How to store the actual xml content.

converter (optional) The global converter lookup name registered with the

configuration.

The xni - cont ent mapping causes Compass to store the actual xml content in the search engine as well. This
will alow to unmarshall the xml back into an xm bj ect representation. For xm - obj ect mapping without an
xm - cont ent mapping, search/read operations will only be able to work on the Resour ce level.
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7.1. Introduction

Compass::Core provides OSEM technology for use with an applications Object domain model. Compass:.:Core
also providesResource Mapping technology for resources other than Objects (that do not benefit from OSEM).
The benefits of using Resources can be summarized as:

e Your application does not have a domain model (therefore cannot use OSEM), but you still want to use the
functionality of Compass.

* Your application aready works with Lucene, but you want to add Compass::Core additional features (i.e.
transactions, fast updates). Working with Resour ces makes your migration easy.

* You execute a query and want to update al the meta-data (Resour ce Property) with a certain value. You
use OSEM in your application, but you do not wish to iterate through the results, performing run-time
object type checking and casting to the appropriate object type before method call. Y ou can simply use the
Resour ce interface and treat all the resultsin the same abstracted way.

7.2. Mapping Declaration

In order to work directly with a Resour ce, Compass needs to know the alias and the primary properties (i.e.
primary keys in data-base systems) associated with the Resour ce. The primary properties are also known as id
properties. Thisinformation is declared in Resource Mapping XML documents, so that Compass knows how to
manage the Resour ce internaly.

Here is an example of a Resource Mapping XML document:

<?xm version="1.0"?>
<! DOCTYPE conpass- cor e- mappi ng PUBLI C
"-// Conmpass/ Conpass Core Mapping DTD 1.0//EN'
"http://ww. opensynphony. com conpass/ dt d/ conpass- cor e- nappi ng. dt d" >

<conpass- cor e- nappi ng>

<resource alias="a">
<resource-id name="id" />
</ resource>

<resource alias="b">
<resource-id nane="idl" />
<resource-id name="id2" />
</ resource>

<resource alias="c">
<resource-id name="id" />
<resour ce-property nanme="val uel" />
<resour ce-property name="val ue2" store="yes" index="tokenized" />
<resource-property nanme="val ue3" store="conpress" index="tokenized" />
<resour ce-property name="val ue4" store="yes" index="un_tokenized" />
<resource-property nane="val ue5" store="yes" index="no" />

</ resource>

</ conpass- cor e- mappi ng>

Now that the Resource Mapping has been declared, you can create the Resource in the application. In the
following code example the Resource is created with an alias and id property matching the Resource Mapping
declaration.
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Resource r = session. creat eResource("a");
Property id = session.createProperty("id", "1",
Property. Store. YES, Property.|ndex. UN TOKENI ZED);
r.addProperty(id);
r.addProperty(session. createProperty("nvalue", "property test",
Property. Store. YES, Property.|ndex. TOKENI ZED) ) ;

sessi on. save(r);

The Resource Mapping file example above defines mappings for two resources (each identified with a different
alias). Each resource has a set of resource ids that are associated with it. The value for the resource-id tag is
the name of the Pr oper t y that is associated with the primary property for the Resour ce.

The third mapping (alias "c"), defines r esour ce- property mappings as well as resour ce-i d mappings. The
resource-property mapping works with the Resource#addProperty(String name, Object val ue)
operation. It provides definitions for the resource properties that are added (i ndex, st or e, and so on), and they
are then looked up when using the mentioned add method. Using the r esour ce- pr oper t y mapping, helps clean
up the code when constructing a Resour ce, since al the property characteristics are defined in the mapping
definition, as well as auto conversion from different objects, and the ability to define new ones. Note that the
resour ce-property definition will only work with the mentioned addProperty method, and no other
addProperty method.

All XML mappings should declare the doctype shown. The actual DTD may be found at the URL above or in
the compass core distribution. Compass will always ook for the DTD in the classpath first.

There are no conpass- cor e- mappi ng attributes that are applicable when working with resource mappings.

7.2.1. resource

Y ou may declare aresource mapping using ther esour ce element:

<resource
al i as="al i asNane"
sub-i ndex="sub i ndex nane"
extends="a comma separated |list of aliases to extend"
anal yzer ="nanme of the analyzer"
all ="true| fal se"
all-termvector="no|yes| positions|offsets|positios_offsets"
al | - net adat a="nane of all netadata"

/>
resource-id*,
(resource-anal yzer?),
(resource-property)*
Table7.1.
Attribute Description
alias The name of the alias that represents the Resour ce.

sub-index (optional, defaults to the The name of the sub-index that the alias will map to.
al i as value)

extends (optional) A comma separated list of aliases to extend. Can extend ar esour ce
mapping or aresour ce-cont ract mapping. Note that can extend
more than oneresour ce/ resour ce-cont ract

analyzer (optional, defaults to the The name of the analyzer that will be used to analyze TOKENI ZED
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Attribute

def aul t analyzer)

al (optional, defaultsto t r ue)

al-term-vector (optional, defaults to
configuration setting
conpass. property.all.ternmvect or)

Description

properties. Defaults to the def aul t analyzer which is one of the
internal analyzers that comes with Compass. Note, that when using
the resource-anal yzer mapping (a child mapping of resource
mapping) (for a resource property value that controls the analyzer),
the analyzer attribute will have no effects.

Specifies if when persisting the Resource, Compass.:Core will
create the all property (which represents all the properties/meta-data
values).

The term vector value of the all property.

al-metadata (optional, defaults to the
setting)

7.2.2. resource-contract

The name of the all meta-data (property).

Y ou may declare a resource mapping contract using ther esour ce- cont ract €lement:

<r esour ce-contract
al i as="al i asNane"

extends="a conma separated |ist of aliases to extend"
anal yzer="nanme of the analyzer"

/>
resource-id*,
(resource-anal yzer?),
(resource-property)*

Table7.2.
Attribute
dias

extends (optional)

analyzer (optiona, defaults to the
def aul t analyzer)

7.2.3. resource-id

Description
The name of the alias that represents the Resour ce.

A comma separated list of aliases to extend. Can extend ar esour ce
mapping or a resour ce-contract mMapping. Note that can extend
more than oneresour ce/ resour ce-cont ract

The name of the analyzer that will be used to analyze TOKENI ZED
properties. Defaults to the defaul t analyzer which is one of the
internal analyzers that comes with Compass. Note, that when using
the resource-anal yzer mapping (a child mapping of resource
mapping) (for aresource property value that controls the analyzer),
the analyzer attribute will have no effects.

Mapped Resour ce' s must declare at least one resource-i d. The resour ce-i d element defines the Property
that identifies the Resour ce for the specified dlias.
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<resource-id
nanme="i dNane"
/>

Table7.3.

Attribute

name

Description

The name of the property (known aso as the name of the
meta-data) that istheid of the Resour ce.

7.2.4. resource-property

Declaring and using ther esour ce- proper ty €element.

<resource-property
nane="property nanme"
st ore="yes| no| conpr ess"

i ndex="t okeni zed| un_t okeni zed| no"
boost ="boost val ue for the property"

anal yzer="nanme of the analyzer"
reverse="no| reader|string"
override="true|fal se"

exclude-fromal |l ="[parent's exclude-fromall]|fal se|true"
converter="converter |ookup nanme"

>
</ resour ce- property>

Table7.4.

Attribute

name

Description

The name of the property (known aso as the name of the
meta-data).

store (optional, defaultsto yes)

index (optional, defaultsto t okeni zed)

boost (optional, defaultsto 1. of )

analyzer (optiona, defaults to the
resource mapping analyzer decision
scheme)

If the value of the resource property is going to be stored in the
index.

If the value of the resource property is going to be indexed
(searchable). If it does, than controls if the value is going to be
broken down and analyzed (t okeni zed), or isgoing to be used asis
(un_t okeni zed).

Controls the boost level for the resource property.

The name of the analyzer that will be used to analyze TOKENI ZED
resource property mappings defined for the given property.
Defaults to the resource mapping analyzer decision scheme based
on the analyzer set, or ther esour ce- anal yzer mapping.

exclude-from-all (optional, default to
fal se)

override (optional, defaultstot r ue)

Excludes the property from participating in the "all" meta-data.

If there is another definition with the same mapping name, if it will
be overridden or added as additional mapping. Mainly used to
override definitions made in extended mappings.
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Attribute

reverse (optional, defaultsto no)

converter (optional)

Description

The meta-data will have it's value reversed. Can have the values of
no - no reverse will happen, string - the reverse will happen and
the value stored will be a reversed string, and reader - a special
reader will wrap the string and reverse it. The reader option is
more perform ant, but the store and index settings will be
discarded.

The global converter lookup name registered with the
configuration.

Defines the characteristics of aResour ce Property identified by the name mapping. The definition only applies
when using the Resour ce#addProperty(String nanme, Object val ue) operation, and the operation can only
be used with ther esour cde- pr oper t y mapping.

Note that other Resource Property can be added that are not defined in the resource mapping using the

cr eat ePr oper t y operation.

7.2.5. resource-analyzer

Declaring an analyzer controller property using ther esour ce- anal yzer element.

<resour ce-anal yzer
nanme="property nanme"

nul | -anal yzer="anal yzer nane if value is null"
converter="converter |ookup nanme"

>
</ resource-anal yzer >

Table7.5.

Attribute

name

null-analyzer (optional, defaults to error
incase of anul | value)

converter (optional)

Description

The name of the property (known aso as the name of the
meta-data).

The name of the analyzer that will be used if the property has the
nul | value.

The global converter lookup name registered with the
configuration.

The analyzer resource property mapping, controls the analyzer that will be used when indexing the Resour ce. If
the mapping is defined, it will override the resource mapping analyzer attribute setting.

If, for example, Compass is configured to have two additional analyzers, called an1 (and have settings in the

form of conpass. engi ne. anal yzer. anl.

*), and another called an2. The values that the resource property can

hold are: def aul t (which is an internal Compass analyzer, that can be configured as well), an1 and an2. If the
analyzer will have anul | value, and it is applicable with the application, anul | - anal yzer can be configured
that will be used in that case. If the resource property has a value, but there is not matching analyzer, an

exception will be thrown.

Compass 1.0.0



Chapte

r 8. Common Meta Data

8.1. Introduction

The common meta-data feature of Compass.:Core provides a way to externalize the definition of meta-data
names and aliases used in OSEM files, especially useful if your application has a large domain model with
many OSEM files. Another advantage of this mechanism is the ability to add extra information to the meta data
(i.e. along description) and the ability to specify the format for the meta-data definition, removing the need to

explicitly define formatsin the OSEM file (like. . . f or mat =" yyyy/ MM dd". . ).

By centralizing your meta-data, other tools can take advantage of this information and extend this knowledge
(i.e. adding semantic meaning to the data). Compass::Core provides a common meta-data Ant task that
generates a Java class containing constant values of the information described in the Common meta-data file,
allowing programmatic access to this information from within the application (see Library class in sample

application).

Note, the common meta-data support in Compass is completely optional for applications.

8.2. Commnon Meta Data Definition

The common meta-data definition are defined in an XML document. Here is an example:

<?xm versio
<! DOCTYPE co

n="1.0"?>
npass- cor e- net a- data PUBLIC

"-// Compass/ Conpass Core Meta Data DTD 1.0//EN'

"http://ww. opensynphony. com conpass/ dt d/ conpass- cor e- net a- dat a. dt d" >

<conpass- cor e- net a- dat a>

<nmet a-dat a-group id="library" displayNanme="Library Meta Data">

<des
<uri

<al

</ al

<al

</ al

<al

</ al

<al

</ al

<net

cription>Library Meta Data</description>
>http://conpass/sanpl e/library</uri>

as id="author" displ ayNane="Aut hor">
<descri pti on>Aut hor al i as</description>
<uri>http://conpass/sanple/library/alias/author</uri>
<name>aut hor </ nane>

i as>

as id="nane" displ ayName="Nane" >

<descri pti on>Nane alias</description>
<uri>http://conpass/sanple/library/alias/nane</uri>
<nane>nane</ name>

i as>

as id="article" displayName="Article">
<description>Article alias</description>
<uri>http://conpass/sanple/library/alias/article</uri>
<nane>arti cl e</ nane>

i as>

as i d="book" di spl ayNanme="Book" >

<descri pti on>Book al i as</description>
<uri>http://conpass/sanple/library/alias/book</uri>
<name>book</ nane>

i as>

a-data id="type" displayName="Type">

<descri ption>Type of an entity in the systenx/description>

<uri>http://conpass/sanple/library/type</uri>
<nane>t ype</ nane>

<val ue i d="ndPer son" >per son</ val ue>

<val ue i d="ndAut hor " >aut hor </ val ue>

Compass 1.0.0

45



Common Meta Data

</ met a- dat a>

<met a- dat a i d="keyword" di spl ayName="Keywor d" >
<descri pti on>Keyword associated with an entity</description>
<uri>http://conpass/sanpl e/library/ keyword</uri>
<nane>keywor d</ nane>

</ et a- dat a>

<met a-dat a i d="nane" di spl ayNane="Nane" >
<descri pti on>The name of a person</description>
<uri>http://conpass/sanpl e/library/ nane</uri>
<nanme>nane</ nane>

</ et a- dat a>

<met a-data i d="birthdate" displayNane="Birthdate">
<description>The birthdate of a person</description>
<uri>http://conpass/sanpl e/library/ birthdate</uri>
<nane fornat="yyyy/ MM dd" >bi rt hdat e</ nanme>

</ net a- dat a>

<met a-data id="isbn" di spl ayName="| SBN'>
<descri ption>l SBN of the book</descripti on>
<uri>http://conpass/sanple/library/isbn</uri>
<nane>i sbn</ name>

</ met a- dat a>

<meta-data id="title" displayName="Title">
<description>The title of a book or an articl e</description>
<uri>http://conpass/sanple/library/title</uri>
<name>titl e</ nane>

</ net a- dat a>

</ met a- dat a- gr oup>

</ conpass- cor e- et a- dat a>

8.3. Using the Definition

In order to use the Common meta-data definition, you need to specify the location of the file or files in the
Compass configuration file (compass.cfg.xml). Compass will automatically replace labels used in OSEM files
with the values contain in the Common meta-data file.

<met a- data resource=
"org/ conpass/sanple/library/library.cmd. xm" />

Note: The common meta data reference needs to be BEFORE the mapping files that use them.

To use common meta data within a OSEM file, you use the familiar ${ ...} label (similar to Ant). An example of
using the common meta data definitions in the mapping fileis:

<?xm version="1.0"?>
<! DOCTYPE conpass- cor e- mappi ng PUBLI C
"-// Conmpass/ Conpass Core Mapping DTD 1.0//EN'
"http://ww. opensynphony. com conpass/ dt d/ conpass- cor e- mappi ng. dt d" >

<conpass- cor e- mappi ng package="org. conpass. sanple.library">
<cl ass nane="Author" alias="${library.author}">
<id name="id" />
<const ant >
<met a-dat a>${| i brary. t ype} </ net a- dat a>
<net a- dat a- val ue>${l i brary. t ype. ndPer son} </ net a- dat a- val ue>

<met a- dat a- val ue>${ 1 i brary. t ype. ndAut hor } </ net a- dat a- val ue>
</ const ant >
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<property nanme="keywords">
<net a- dat a boost="2">%${li brary. keywor d} </ net a- dat a>
</ property>

<conponent nane="nane" ref-alias="${library.nanme}" />

<property name="birthdate">
<net a- dat a>${ ! i brary. bi rt hdat e} </ et a- dat a>
</ property>

<conponent nane="articles" ref-alias="${library.article}" />
<ref erence nane="books" ref-alias="${library. book}" />
</cl ass>

<cl ass nane="Nane" alias="${library.nane}" root="fal se">

<property name="title">
<met a-data>${li brary.titl eNane}</ et a- dat a>

</ property>

<property name="firstNane">
<neta-data>${li brary. first Nane} </ net a- dat a>
<net a- dat a>${ | i brary. nane} </ net a- dat a>

</ property>

<property nanme="| ast Nane" >
<net a-data>${|i brary. | ast Nane} </ net a- dat a>
<net a- dat a>${| i brary. nane} </ net a- dat a>

</ property>

</ cl ass>

</ conpass- cor e- mappi ng>

8.4. Commnon Meta Data Ant Task

One of the benefits of using the common meta data definitions is the meta data Ant task, which generate Java
classes with constant values of the defined definitions. The common meta data classes allows you to use the
definition within your code.

The following is a snippet from an ant build script (or maven) which uses the common meta data ant task.

<t askdef nanme="ndtask"
cl assnane="or g. conpass. cor e. net adat a. ant . Met aDat aTask"
cl asspat href ="cl asspat hhref "/ >
<nmdt ask destdir="${java.src.dir}">
<fileset dir="${java.src.dir}">
<include name="**/*"/>
</fil eset>
</ mdt ask>
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Chapter 9. Transaction

9.1. Introduction

As we explained in the overview page, Compass::Core provides an abstraction layer on top of the actua
transaction handling using the ConpassTransaction interface. Compass::Core has a transaction handling
framework in place to support different transaction strategies and comes built in with Local Tranasction and
JTA synchronization support.

As oppose to transaction handling based on JDBC data source or JCA based resources (and until compass will
implement something similar to JCA), you have to use the ConpassTransacti on abstraction. Note, that it is
made much simpler when using ConpassTenpl ate and ConpassCal | back classes since both the session
management and the transaction management is done by the template class.

9.2. Session Lifecycle

Compass::Core Conpass interface manages the creation of ConpassSessi on using the openSessi on() method.
When begi nTransaction() is caled on the ConpassTransaction, the session is bound to the created
transaction (JTA or Local) and used throughout the life-cycle of the transaction. It means that if an additional
session is opened within the current transaction, the originating session will be returned by the opensSessi on()
method.

9.3. Local Transaction

Compass::Core provides support for compass local transactions. Local transactions are Compass session level
transaction, with no knowledge of other running transactions (like JDBC or JTA).

A loca transaction which starts within the boundaries of a compass local transaction will share the same
session and transaction context and will be controlled by the outer transaction.

In order to configure Compass to work with the Loca Transaction, you must set the
conpass. transaction. factory tOorg. conpass. core. transaction. Local Transacti onFact ory.

9.4. JTA Synchronization Transaction

Compass::Core provides support for JTA transactions, using the JTA synchronization support. A JTA
transaction will be joined if already started (by CMT for example) or will be started if non was initiated.

The support for JTA also includes support for suspend and resume provided by the JTA transaction manager
(or REQUIRES NEW in CMT when there is already a transaction running).

JTA transaction support is best used when wishing to join with other transactional resources (like DataSource).

The current implementation performs the full transaction commit (first and second phase) at the
af t er Conpl et i on method and any exception islogged but not propagated.

In order to configure Compass to work with the JTA Sync Transaction, you must set the
conpass. transaction. factory tO org. conpass. core. transacti on. JTASyncTransact i onFact ory. YOouUu must
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also set the transaction manager lookup based on the environment your application will be running at.

If you wish to unit test your application without a container, you might consider using JOTM as your JTA
transaction manager.
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Chapter 10. Working with objects

10.1. Introduction

Lets assume you have download and configured Compass within your application and create some OSEM
mappings. This section provides the basics of how you will use Compass from within the application to load,
search and delete Compass searchable objects. All operations within Compass::Core are accessed through the
ConpassSessi on interface. The interface provides j ect and Resour ce method API's, giving the developer the
choiceto work directly with Compass::Core internal representation (Resour ce) or application domain Objects.

10.2. Making Object/Resource Searchable

Newly instantiated objects (or Resources) are saved to the index using the save( Obj ect) method. If you have
created more than one mapping (alias) to the same object (in OSEM file), use the save(String ali as,
bj ect ) instead.

Aut hor aut hor = new Aut hor();
aut hor. set 1 d(new Long(1));

aut hor . set Name( " Jack London");
conpassSessi on. save(aut hor);

10.3. Loading an Object/Resource

Thel oad() method allows you to load an object (or a Resource) if you aready know it's identifier. If you have
one mapping for the object (hence one alias), you can usethel oad(d ass, Object id) method. If you created
more than one mapping (alias) to the same object, usethel oad(String alias, bject id) methodinstead.

Aut hor aut hor = (Author) session. | oad(Author.cl ass,
new Long(12));

| oad() will throw an exception if no object exists in the index. If you are not sure that there is an object that
maps to the supplied id, use the get method instead.

10.4. Deleting an Object/Resource

If you wish to delete an object (or a Resource), you can use the del et e() method on the ConpassSessi on
interface (note that only the identifiers need to be set on the corresponding object or Resource).

10.5. Searching

For a quick way to query the index, use the fi nd() method. Thefind() method returns a ConpassHi t s object,
which is an interface which encapsulates the search results. For more control over how the query will executed,
use the ConpassQuer y interface, explained later in the section.

ConpassHi ts hits = session.find("nane:jack");
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10.5.1. Query String Syntax

The free text query string has a specific syntax. The syntax is the same one Lucene uses, and is summarised
here:

Table 10.1.
Expression Hits That
jack Contain thetermj ack in the default search field
jack london (jack or london) Contains the term j ack or | ondon, or both, in the default search
field
+jack +london (jack and london) Contains both j ack and | ondon in the default search field
name:jack Containsthetermj ack in the nane property (meta-data)

name:jack -city:london (name:jack and | Have j ack in the name property and don't have | ondon inthecity
not city:london) property

name:"jack london" Contains the exact phrasej ack | ondon inthe nane property

name:"jack london"~5 Contain the term jack and 1 ondon within five positions of one
another

jack* Contain terms that begin with j ack

jack~ Contains terms that are close to theword j ack

birthday:[1870/01/01 TO 1920/01/01]  Havethebi rt hday values between the specified values. Note that it
is alexicography range

The default search can be controlled using the Compass::Core configuration parameters and defaults to al |
meta-data.

10.5.2. CompassHits, CompassDetachedHits & CompassHitsOperations

All the search results are accessible using the ConpassHi ts interface. It provides an efficient access to the
search results and will only hit the index for "hit number N" when requested. Results are ordered by relevance
(if no sorting is provided), in other words and by how well each resource matches the query.

ConpassHi ts can only be used within a transactional context, if hits are needed to be accessed outside of a
transactional context (like in a jsp view page), they have to be "detached", using one of ConpassHi t s#det ch
methods. The detached hits are of type ComassDet achedHi ts, and it is guaranteed that the index will not be
accessed by any operation of the detached hits. ConpassHi ts and ConpassDet achedHi t s both share the same
operations interface called ConpassHi t sper at i ons.

The following table lists the different ConpassHi t sper at i ons methods (note that there are many more, please
view the javadoc):

Table 10.2.
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Method Description
get Lengt h() or | ength() Number of resourcesin the hits.
score(n) Normalized score (based on the score of the topmost resource) of

the n'th top-scoring resource. Guaranteed to be greater than 0 and
less than or equal to 1.

resource(n) Resource instance of the n'th top-scoring resource.

dat a(n) Object instance of the n'th top-scoring resource.

10.5.3. CompassQuery and CompassQueryBuilder

Compass::Core comes with the ConpassQueryBui | der interface, which provides programmatic APl for
building a query. The query builder creates a ConpassQuery which can than be used to add sorting and
executing the query.

Using the ConpassQuer yBui | der, sSimple queries can be created (i.e. eq, between, prefix, fuzzy), and more
complex query builders can be created as well (such as a boolean query, multi-phrase, and query string).

The following code shows how to use a query string query builder and using the ConpassQuery add sorting to
the resullt.

ConpassHits hits = session. createQueryBuil der()
.queryString("+nane: jack +fam | yNane: | ondon")
.set Anal yzer("anl") // use a different anal yzer
.toQuery()
.addSort ("fam | yNane", ConpassQuery. Sort PropertyType. STRI NG
.addSort ("birthdate", ConpassQuery. SortPropertyType.|NT)
Lhits();

Another example for building a query that requires the name to be jack, and the familyName not to be london:

ConpassQuer yBui | der queryBuil der = session. creat eQueryBuil der();
ConpassHi ts hits = queryBuil der. bool ()

.addMust ( queryBui |l der.tern{"nane", "jack") )

.addMust Not ( queryBui | der.tern("fam | yNane", "london") )

.toQuery()
.addSort ("fam | yNane", ConpassQuery. Sort PropertyType. STRI NG
.addSort ("birthdate", ConpassQuery. SortPropertyType.|NT)
Lhits();

Note that sorted resource properties / meta-data must be stored and un_tokenized. Also sorting requires more
memory to keep sorting properties available. For numeric types, each property sorted requires four bytes to be
cached for each resource in the index. For st ri ng types, each unique term needs to be cached.

When a query is built, most of the queries can accept an Object as a parameter, and the name part can be more
than just a simple string value of the meta-data / resource-property. If we take the following mapping for
example:

<cl ass nane="eg. A" alias="a">
<id name="id" />

<property nanme="fam | yName" >
<met a- dat a>f am | y- nane</ net a- dat a>
</ property>

<property nanme="date">
<met a- dat a convert er - param=" YYYYMVDD" >dat e- senx/ net a- dat a>
</ property>
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</ cl ass>

The mapping defines a simple class mapping, with a simple string property called familyName and a date
property called date. With the ConpassQuer yBui | der, most of the queries can directly work with either level of
the mappings. Here are some samples:

ConpassQuer yBui | der queryBui |l der = sessi on. creat eQueryBuil der();
/1 The follow ng search will result in natching "l ondon" against "fam|yNane"
ConpassHi ts hits = queryBuilder.tern("a.fam |yNane.fanmily-nane", "london").hits();

// The follow ng search will use the class property neta-data id, which in this case

/1l is the first one (famly-nanme). |If there was another neta-data with the fanily-nane val ue,
// the internal neta-data that is created will be used ($/a/fanmilyNane).

ConpassHi ts hits = queryBuilder.tern("a.fam |yNane", "london").hits();

/! Here, we provide the Date object as a paraneter, the query builder will use the
/'l converter framework to convert the value (and use the given paraneter)
ConpassHi ts hits = queryBuilder.tern("a.date. date-senm', new Date()).hits();

// Rermmenber, that the alias constraint will not be added automatically, so
/1 the followi ng query will cause only famly-nane with the value "l ondon" of alias "a"
ConmpassHits hits = queryBuil der. bool ()
.addMust ( queryBuil der.alias("a") )
.addMust ( queryBuil der.term("a. fam | yNane", "london") )
.toQuery().hits();

10.5.4. CompassHighlighter

Compass::Core comes with the ConpassHi ghli ght er interface. It provides ways to highlight matched text
fragments based on a query executed. The following code fragment shows a simple usage of the highlighter
functionality (please consult the javadoc for more information):

ConpassHits hits = session.find("london");
// a fragment highlighted for the first hit, and the description property name
String fragment = hits. highlighter(0).fragnment("description");

Highlighting can only be used with ConpassHi ts, which operations can only be used within a transactional
context. When working with pure hits results, ConpassHits can be detached, and then used outside of a
transactional context, the question is: what can be done with highlighting?

Each highlighting operation (as seen in the previous code) is also cached within the hits object. When detaching
the hits, the cache is passed to the detached hits, which can then be used outside of a transaction. Here is an
example:

ConpassHits hits = session.find("london");
for (int i =0.; i <10; i++) {
hits. highlighter(i).fragnent("description"); // this will cache the highlighted fragnent

}
ConpassHi t[] detachedHits = hits.detach(0, 10).getHi ts();

/'l outside of a transaction (maybe in a view technol ogy)
for (int i =0; i < detachedHi ts.length; i++) {
/1 this will return the first fragnent
detachedHi ts[i].get Hi ghlightedText (). getH ghlightedText();
// this will return the description fragnent, note that the inplenentation
/1 inmplements the Map interface, which allows it to be used sinply in JSTL env and ot hers
det achedHi ts[i].get Hi ghlightedText().getH ghlightedText("description");
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Part II. Compass::Vocabulary

Compass::VVocabulary aim is to provide common semantic meta-data based on several open forums for online
meta-data standards (such as the Dublin Core Meta data initiative.



http://dublincore.org/

Chapter 11. Introduction

Compass::VVocabulary aim is to provide common semantic meta-data based on several open forums for online
meta-data standards (such as the Dublin Core Meta data initiative.

Built on top of the general support for common meta-data, provided by Compass::Core, Compass:.:V ocabulary
provides both a set of common meta data xml definitions files (*.cmd.xml) and the compiled Java version of
them (using the common meta-data ant task).
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Chapter 12. Dublin Core

The Compass::Vocabulary supports the Dublin Core Meta data initiative. The common meta data xml mapping
files can be found at: org/conpass/vocabul ary/ dublinCore.cnd. xmi. The generated classes are
or g. conpass. vocabul ary. Dubl i nCore and or g. conpass. vocabul ary. Dubl i nCor et hers. These classes can
used in your application to use the static String values of the vocabulary.
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Part Ill. Compass::Gps

One of the aims of Compass::Gps is to provide a common API for integrating multiple different indexable data
sources (which we are calling Gps devices). An indexable data source could be afile system, ftp site, web page
or a database (either via JDBC or ORM tool). A datasource accessed as a GPS device provides the ability to
index it's data, either via batch mode or through real time data changes which are mirrored in the index.

Compass::Gps provides an API for registering GPS devices and controlling their lifecycle, along with a set of
base classes that implement popular data accessing technologies (i.e JDBC, JDO, Hibernate ORM and OJB).
Developers can create their own GPS Device's simply, extending the capability of Compass::Gps.




Chapter 13. Introduction

13.1. Overview

Compass::Gps provides integration with different indexable data sources using two concepts. CompassGps and
CompassGpsDevice. Both the interfaces are very abstract, since different data sources are usualy different in
the way they work or the API they expose.

A deviceis considered to be any type of indexable data source imaginable, from a database (maybe through the
use of an ORM mapping tool), file system, ftp site, or aweb site.

The main contract that a device is required to provide is the ability to index it's data (using the i ndex()
operation). You can think of it as batch indexing the datasource data, providing access for future search queries.
An additional possible operation that a device can implement is mirror data changes, either actively or
passively.

When performing the index operation, it is very important NOT to perform it within an aready running
transaction. For Local TransactionFactory, NO outer Local Transaction should be sarted. For
JTATr ansact i onFact ory, no JTA transaction must be started, or no CMT transaction defined for the method
level (on EJB Session Bean for example). For Spri ngSyncTransact i onFact ory, N0 spring transaction should
be wrapping the index code, and the executing method should not be wrapped with a transaction (using
transaction proxy for example).

Compass::Gps is built on top of Compass.:Core, utilizing all it's features such as transactions (including the
important bat ch_i nsert level for batch indexing), OSEM, and the simple API that comes with Compass::Core.

13.2. CompassGps

ConpassGps is the main interface of Compass::Gps. It holds a list of ConpassGpsDevi ceS, and manages their
lifecycle.

ConpassGps| nt er f aceDevi ce IS an extension of ConpassGps, and provides the needed abstration between the
Conpass instance/s and the given devices. Every implementation of a ConpassGps must also implement the
ConpassGps| nt er f aceDevi ce. Compass.:Gps comes with two implementations of ConpassGps:

13.2.1. SingleCompassGps

Holds a single conpass instance. The Conpass instance is used for both the index operation and the mirror
operation. When executing the index operation, the implementation will not use the configured transaction
isolation, but will use the i ndexTransactionl sol ati on transaction isolation property, which defaults to
bat ch_i nsert. You can also set additional settings to be used with the cloned index compass (a prime example
is when using jdbc storage, but defining a file location for the indexing compass, thus gaining performance
improvement).

When calling the index operation on the Si ngl eConpassGps, it will gracefully replace the current index
(pointed by the initialized single Conpass instance), with the content of the index operation. Gracefully means
that while the index operation is executing and building a temporary index, no write operations will be allowed
on the actual index, and while the actual index is replaced by the temporary index, no read operations are
alowed as well.
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13.2.2. DualCompassGps

Holds two Conpass instances. One, called i ndexConpass is responsible for index operation. The other, called
mi rror Conpass iS responsible for mirror operations. The main reason why we have two different instances is
because the transaction isolation level can greatly affect the performance of each operation. Usualy the
i ndexConpass instance will be configured with the bat ch_i nsert isolation level, while the mi rror Conpass
instance will use the default transaction isolation level (read_commi tt ed).

When calling the index operation on the Dual ConpassGps, it will gracefully replace the mirror index (pointed
by the initialized mi rr or Conpass instance), with the content of the index index (pointed by the initialized
i ndexConpass instance). Gracefully means that while the index operation is executing and building the index,
no write operations will be allowed on the mirror index, and while the mirror index is replaced by the index, no
read operations are allowed as well.

Both implementations of ConpassGps alow to set / override settings of the Conpass that will be responsible for
the index process. One sample of using the feature which might yield performance improvements can be when
storing the index within a database. The indexing process can be done on the local file system (on atemporary
location), in a compound format (or non compound format), by setting the indexing compass connection setting
to point to a file system location. Both implementations will perform "hot replace" of the file system index into
the database location, automatically compounding / uncompounding based on the settings of both the index and
the mirror compass instances.

13.3. CompassGpsDevice

A Gps devices must implement the ConpassGpsDevi ce interface in order to provide device indexing. It is
responsible for interacting with a data source and reflecting it's data in the Compass index. Two examples of
devices are afile system and a database, accessed through the use of a ORM tool (like Hibernate).

A device will provide the ability to index the data source (using the i ndex() operation), which usually means
iterating through the device data and indexing it. It might also provide "real time" monitoring of changesin the
device, and applying them to the index as well.

A ConpassGpsDevi ce cannot operate standalone, and must be a part of a ConpassGps instance (even if we have
only one device), since the device requires the Compass and instance(s) in order to apply the changes to the
index.

Each device has a name associated with it. A device name must be unigque across all the devices within asingle
CompassGps instance.

13.3.1. MirrorDataChangesGpsDevice

As mentioned, the main operation in ConpassGpsDevi ce iSi ndex(), which is responsible for batch indexing all
the relevant data in the data source. Gps devices that can mirror real time data changes made to the data source
by implementing the M r r or Dat aChangesGpsDevi ce interface (which extends the ConpassGpsDevi ce interface).

There are two types of devices for mirroring data. Acti veM rror GosDevi ce provides data mirroring of the
datasource by explicit programmatic calls to perfornM rroring. PassiveM rror GosDevi ce IS a GPS device
that gets notified of data changes made to the data source, and does not require user intervention in order to
reflect data changes to the compass index.

For ActiveM rror GpsDevi ce, Compass::Gps provides a Schedul edM rr or GosDevi ce class, which wraps an
Act i veM rror GpsDevi ce and schedules the execution of the per f or mM rror () operation.
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13.4. Programmatic Configuration

Configuration of Compass..Gps is achieved by programmatic configuration or through an 10C container. All
the devices provided by Compass::Gps as well as ConpassGps can be configured via Spring framework.

The following code snippet shows how to configure Compass::Gps as well as managing it's lifecycle.

Conpass conpass = ... // configure conpass

ConpassGps gps = new Si ngl eConpassGps( conpass);

ConpassGosDevi ce devicel = ... // configure the first device
devi cel. set Nane("devi cel");

gps. addDevi ce(devi cel);

ConpassGpsDevi ce device2 = ... // configure the second device
devi ce2. set Nane("devi ce2");

gps. addDevi ce( devi ce2);

gps. start();

//on application shutdown
gps. stop();

13.5. Building a Gps Device

If you wish to build your own Gps Device, it could not be simpler (actualy, it is as simple as getting the data
from the data source or monitoring the data sorce data changes). The main API that a device must implement is
i ndex() which by contract means that all the relevant data for indexing in the data source is indexed.

If you wish to perform real time mirroring of data changes from the data source to the index, you can controll
the lifecycle of the mirroring using the start() and stop() operations, and must implement either the
Acti veM rror GpsDevi ce OfF the Passi veM rror GosDevi ce interfaces.

Compass::Gps comes with a set of base classes for gps devices that can help the development of new gps
devices.
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Chapter 14. JDBC

14.1. Introduction

The Jdbc Gps Device provides support for database indexing through the use of JDBC. The Jdbc device maps a
Jdbc Resul t Set to a set of Compass Resour ces (sharing the same resource mapping). Each Resour ce maps one
to one with a Resul t Set row. The Jdbc device can hold multiple Resul t Set to Resour ce mappings. The Jdbc
Gps device class is Resul t Set JdbcGpsDevi ce. The core configuration is the mapping definitions of a Jdbc
Resul t Set and a Compass Resour ce.

The Jdbc Gps device does not use OSEM, since no POJOs are defined that map the Resul t Set to objects. For
applications that use ORM tools, Compass::Gps provides severa devices that integrate with popular ORM tools
such as Hibernate, JDO, and OJB. For more information about Compass Resour ce, Resource Property and
resource mapping, please read the Search Engine and Resource Mapping sections.

The Jdbc Gps device also provides support for Acti veM rror GosDevi ce, meaning that data changes done to the
database can be automatically detected by the defined mappings and device.

For the rest of the chapter, we will use the following database tables:

CREATE TABLE parent (
id | NTEGER NOT NULL | DENTITY PRI MARY KEY,
first_nane VARCHAR(30),
| ast _name VARCHAR(30),
versi on BI G NT NOT NULL
)
CREATE TABLE child (
id | NTEGER NOT NULL | DENTITY PRI MARY KEY
parent _id | NTEGER NOT NULL,
first_name VARCHAR(30),
| ast _name VARCHAR( 30),
versi on BI G NT NOT NULL

ai ter table child add constraint
fk_child_parent foreign key (parent_id) references parent(id);

The PARENT.ID isthe primary key of the PARENT table, and the CHILD.ID isthe primary key of the CHILD
table. There is a one to many relationship between PARENT and child using the CHILD.PARENT _ID column.
The VERSION columns will be explained later, as they are used for the data changes mirroring option.

14.2. Mapping

To enable the Jdbc device to index a database, a set of mappings must be defined between the database and the
compass index. The main mapping definition maps a generic Jdbc Resul t Set to a set of Compass Resour ceS
that are defined by a specific Resource Mapping definitions. The mapping can be configured either at database
Resul t Set or Table levels. Resul t Set ToResour ceMappi ng Maps generic select SQL (returning a Resul t Set )
and Tabl eToResour ceMappi ng (extends the Resul t Set ToResour ceMappi ng) Simply maps database tables.

14.2.1. ResultSet Mapping

The following code sample shows how to configure a single Resul t Set that combines both the PARENT and
CHILD tables into a single resource mapping with an alias called "result-set".

Resul t Set ToResour ceMappi ng mappi ng = new Resul t Set ToResour ceMappi ng() ;
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mappi ng. set Al i as("result-set");
mappi ng. set Sel ect Query("sel ect "

+ "p.id as parent_id, p.first_name as parent_first_nanme, p.last_nanme as parent_| ast_nanme, "

+ "c.id as child_id, c.first_name as child_first_name, c.last_name child_|l ast_nane "
+ "fromparent p left join child c on p.id = c.parent_id");
// maps froma parent_id colum to a resource property naned parent-id
mappi ng. addl dMappi ng( new | dCol ummToPr opert yMappi ng("parent _id", "parent-id"));
// maps froma child_id colum to a resource property nanmed child-id
mappi ng. addl dMappi ng( new | dCol umToPr opert yMappi ng("“child_id", "child-id"));
mappi ng. addDat aMappi ng( new Dat aCol unmToPr opert yMappi ng( " parent _first_nane", "parent-first-nanme"));
mappi ng. addDat aMappi ng( new Dat aCol utmToPr opert yMappi ng( " parent _first_name", "first-nanme"));
mappi ng. addDat aMappi ng( new Dat aCol unmToPr opert yMappi ng("“chil d_first_nane", "child-first-nane"));
mappi ng. addDat aMappi ng( new Dat aCol uimToPr opert yMappi ng("chil d_first_nane", "first-nane"));

Here, we defined a mapping from a Resul t Set that combines both the PARENT table and the CHILD table
into asingle set of Resour ces. Note aso in the above example how "parent_first_name" is mapped to multiple
alias names, alowing searches to be performed on either the specific attribute type or the more general
"first_name".

The required settings for the Resul t Set ToResour ceMappi ng are the alias name of the Resour ce that will be
created, the select query that generates the Resul t Set, and the ids columns mapping (at least one must be
defined) that maps to the columns the uniquely identifies the rows in the Resul t Set .

Col unmToPr oper t yMappi ng iS a general mapping from a database column to a Compass Resour ce Property.
The mapping can map from a column name or a column index (the order that it appears in the select query) to a
Proper ty name. It can also have definitions of the Proper t y characteristics (Property. | ndex, Property. Store
and Property. Ter mVect or ). Both |1 dCol umToPr oper t yMappi ng and Dat aCol urmToPr oper t yMappi ng are of
Col utmToPr oper t yMappi ng type.

In the above sample, the two columns that identifies a row for the given select query, are the parent_id and the
child_id. They are mapped to the parent-id and child-id property names respectively.

Mapping data columns using the Dat aCol unnToPr oper t yMappi ng provides mapping from "data’ columns into
searchable meta-data (Resource Property). AS mentioned, you can control the property name and it's
characteristics. Mapping data columns is optiona, though mapping none makes little sense.
Resul t Set ToResour ceMappi ng has the option to index all the unmapped columns of the Resul t Set by setting
the i ndexUnMappedCol urms property to t rue. The meta-datas that will be created will have the property name
set to the column name.

14.2.2. Table Mapping

Tabl eToResour ceMappi ng is a sSimpler mapping that extends the Resul t Set ToResour ceMappi ng, and maps a
database table to a resource mapping. The following code sample shows how to configure the table mapping.

Tabl eToResour ceMappi ng par ent Mappi ng = new Tabl eToResour ceMappi ng( " PARENT", "parent");

par ent Mappi ng. addDat aMappi ng( new Dat aCol umToPr opert yMappi ng("first_name", "first-name"));
Tabl eToResour ceMappi ng chi | dvappi ng = new Tabl eToResour ceMappi ng(" CHI LD"', "child");

chi | dMappi ng. addDat aMappi ng( new Dat aCol uimToPr opert yMappi ng("first_name", "first-nanme"));

The above code defined the table mappings. One mapping for the PARENT table to the "parent” aias, and one
for the CHILD table to the "child" aias. The mappings definitions are much simpler than the
Resul t Set ToResour ceMappi ng, With only the table name and the alias required. Since the mapping works
against a database table, the id columns can be auto generated (based on the table primary keys, and the
property names are the same as the column names), and the select query (based on the table name). Note that
the mapping will auto generate only settings that have not been set. If for example the select query is set, it will
not be generated.
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14.3. Mapping - MirrorDataChanges

The Rest ul Set JdbcGpsDevi ce supports mirroring data changes to the database. In order to enable it, the
Resul t Set that will be mapped must have at least one version column. The version column must be
incremented whenever a change occurs to the corresponding row in the database (Note that some databases
have the feature built in, like ORACLE).

14.3.1. ResultSet Mapping

The following code sample shows how to configure a mirroring enabled RestultSet mapping:

Resul t Set ToResour ceMappi ng mappi ng = new Resul t Set ToResour ceMappi ng() ;

mappi ng. set Al i as("result-set");

mappi ng. set Sel ect Query("sel ect "
+ "p.id as parent_id, p.first_nanme as parent_first_nanme, p.last_nane as parent_| ast_nane, p.version as parent_
+ "COALESCE(c.id, 0) as child_id, c.first_name as child_first_name, c.last_nanme child_| ast_name, COALESCE(c. ve
+ "fromparent p left join child c on p.id = c.parent_id");

mappi ng. set Ver si onQuery("select p.id as parent_id, COALESCE(c.id, 0) as child_id, "
+ "p.version as parent_version, COALESCE(c.version, 0) as child_version "
+ "fromparent p left join child ¢c on p.id = c.parent_id");

mappi ng. addl dMappi ng(new | dCol umToPr opert yMappi ng( " parent _id", "parent-id", "p.id"));

mappi ng. addl dMappi ng(new | dCol ummToPr opert yMappi ng(“child_id", "child-id", "COALESCE(c.id, 0)"));

mappi ng. addDat aMappi ng( new Dat aCol utmToPr opert yMappi ng( " parent _first_nanme", "parent-first-nanme"));

mappi ng. addDat aMappi ng( new Dat aCol uimToPr opert yMappi ng("child_first_nane", "child-first-nane"));

mappi ng. addVer si onMappi ng( new Ver si onCol uimMappi ng( " par ent _version"));

mappi ng. addVer si onMappi ng( new Ver si onCol uimMappi ng(“chi |l d_version"));

There are three additions to the previously configured result set mapping. Thefirst is the version query that will
be executed in order to identify changes made to the result set (rows created, updated, or deleted). The version
query should return the Resul t Set id and version columns. The second change is the id columns names in the
select query, since a dynamic where clause is added to the select query for mirroring purposes. The last one is
the actual version column mapping (no version column mapping automatically disabled the mirroring feature).

14.3.2. Table Mapping

The following code sample shows how to configure a mirroring enabled Table mapping:

Tabl eToResour ceMappi ng par ent Mappi ng = new Tabl eToResour ceMappi ng( " parent”, "parent");
par ent Mappi ng. addVer si onMappi ng( new Ver si onCol uimMappi ng("version"));
par ent Mappi ng. set | ndexUnMappedCol ums(true);

Tabl eToResour ceMappi ng chi | dvappi ng = new Tabl eToResour ceMappi ng("child", "child");
chi | dMappi ng. addVer si onMappi ng(new Ver si onCol unmMappi ng("version"));
chi | dMappi ng. set | ndexUnMappedCol umrms(true);

Again, the table mapping is much simpler than the result set mapping. The only thing that needs to be added is
the version column mapping. The version query is automatically generated.

14.3.3. Jdbc Snapshot

The mirroring operation works with snapshots. Snapshots are taken when the index() or the
performM rroring() arecaled and represents the latest Resul t Set State.

Compass::Gps comes with two snapshot mechanisms. The first is JdbcSnapshot Persister:
RAMIdbcSnapshot Per si ster which holds the Jdbc snapshot in memory and is not persistable between
application lifecycle. The second is FSidbcSnapshot Per si st er, which save the snapshot in the file system
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(using the given file path). A code sample:

gpsDevi ce = new Resul t Set JdbcGpsDevi ce();
gpsDevi ce. set Snapshot Per si st er (new FSJdbcSnapshot Persi ster ("target/testindex/snapshot"));

14.4. Resource Mapping

After defining the result set mapping, the resource mapping must be defined as well. Luckily, there is no need
to create the mapping file (cpm.xml file), since it can be generated automatically using Compass::Core
Mappi ngResol ver feature. The Jdbc device provides the Resul t Set Resour ceMappi ngResol ver  which
automatically generates the resource mapping for a given Resul t Set ToResour ceMappi ng. Additional settings
for the resource mapping can be set as well, such as the sub-index, all meta data, etc.

ConpassConfigurati on conf = new ConpassConfiguration()
.set Setting(ConpassEnvi ronnment. CONNECTI ON, “"target/testindex");

Dat aSour ce dataSource = // get/create a Jdbc Data Source
Resul t Set ToResour ceMappi ng mapping = // create the result set napping

conf . addMappi ngResover (new Resul t Set Resour ceMappi ngResol ver (mappi ng, dat aSource));

14.5. Putting it All Together

After explaining two of the most important aspects of the Jdbc mappings, here is a complete example of
configuring aResul t Set JdbcGpsDevi ce.

Resul t Set ToResour ceMappi ng nmappingl = // create the result set nmapping or table nmapping
Resul t Set ToResour ceMappi ng mapping2 = // create the result set napping or table mapping
Dat aSour ce dat aSource = // create a jdbc dataSource or look it up from JNDI

ConpassConfigurati on conf = new ConpassConfiguration().setSetting(ConpassEnvironnment. CONNECTI ON,
"target/testindex");
conf . addMappi ngResover (new Resul t Set Resour ceMappi ngResol ver (mappi ngl, dataSource));

/! build the mrror conpass instance
conpass = conf. bui |l dConpass();

gpsDevi ce = new Resul t Set JdbcGpsDevi ce();
gpsDevi ce. set Dat aSour ce( dat aSour ce) ;
gpsDevi ce. set Name("j dbcDevi ce");

gpsDevi ce. set M rror Dat aChanges(f al se);
gpsDevi ce. addMappi ng( mappi ngl) ;

gpsDevi ce. addMappi ng( mappi ng2) ;

gps = new Si ngl eConpass@&s(conpass);
gps. addGpsDevi ce( gpsDevi ce) ;
gps.start();

GPS devices are Inversion Of Control / Dependency Injection enabled, meaning that it can be configured with
an 10C container. For an example of configuring the Resul t Set JdbcGpsDevi ce, please see Spring Jdbc Gps
Device section.
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Chapter 15. Hibernate

15.1. Introduction

The Hibernate Gps Device provides support for database indexing through the use of Hibernate ORM
mappings. If your application uses Hibernate, it couldn't be easier to integrate Compass into your application
(Sometimes with no code attached - see the petclinic sample).

Hibernate Gps Device utilizes Compass::Core OSEM feature (Object to Search Engine Mappings) and
Hibernate ORM feature (Object to Relational Mappings) to provide simple database indexing. As well as
Hibernate 3 new event based system to provide real time mirroring of data changes done through Hibernate.
The path data travels through the system is: Database -- Hibernate -- Objects -- Compass:Gps --
Compass::Core (Search Engine).

15.2. Configuration

When configuring the Hibernate device, one must instantiate either Hi ber nat e2GpsDevi ce (for Hibernate 2
version) or Hi ber nat e3GpsDevi ce (for Hibernate 3 version). After instantiating the device, it must be initialized
by either a Hibernate Configuration or a Hibernate Sessi onFact ory. When configuring the device with
Hibernate Conf i gur ati on, anew Sessi onFact ory is created when the device is started.

It is more preferable to configure the device with the Sessi onFactory that the actual application will use,
especially since data mirroring will only work when both the device and the application will use the same
Sessi onFactory.

Here is acode sample of how to configure the hibernate device:

Conpass conpass = ... // set conpass instance
Conpass@s gps = new Si ngl eConpassGps(conpass);
ConpassGpsDevi ce hi ber nat eDevi ce =
[/ |f Hi bernate 2

new Hi ber nat e2GysDevi ce(" hi bernat e", sessi onFactory);
/1l 1f H bernate 3

new Hi ber nat e3GpsDevi ce(" hi bernat e", sessionFactory);
gps. addDevi ce( hi ber nat eDevi ce) ;
.... /Il configure other devices
gps.start();

15.3. Index Operation

Hibernate Gps device provides the ability to index a database. It supports both Hibernate 2 and Hibernate 3
versions. Compass will index objects (or their matching database tables in the Hibernate mappings) specified in
both the Hibernate mappings and Compass::Core mappings (OSEM) files.

When indexing Compass::Gps, the Hibernate device can be configured with a f et chCount . The f et chCount
parameter controls the pagination process of indexing a class (and it's represented table) so in case of large
tables, the memory level can be controlled.

15.4. Real Time Data Mirroring
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The Hibernate Gps Device, with Hibernate 3 new event system, provides support for real time data mirroring.
Data changes via Hibernate are reflected in the Compass index. There is no need to configure anything in order
to enable the feature, the device takes care for it al.

An important point when configuring the hibernate device is that both the application and the hibernate device
must use the same Sessi onFact or y. Which means that the device must be configured with a Sessi onFact ory
and not aConfi gur ati on.

Note on Hibernate 2 and I nt er cept or S. When using generated ids with Hibernate 2, the id in the interceptor is
nul I, which means that when creating new objects and persisting them to the database, the device has no way
to index the object. If Hibernate 2 isamust, one possible solution is to use aspects.

If using Hibernate 3 and the Spring Framework, please see the SpringHibernate3GpsDevice
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Chapter 16. JPA (Java Persistence API)

16.1. Introduction

The Jpa Gps Device provides support for database indexing through the use of the Java Persistence API (Jpa),
part of the EJB3 standard. If your application uses Jpa, it couldn't be easier to integrate Compass into your
application.

Jpa Gps Device utilizes Compass::Core OSEM feature (Object to Search Engine Mappings) and Jpa feature
(Object to Relational Mappings) to provide simple database indexing. As well as Jpa support for life-cycle
event based system to provide real time mirroring of data changes done through Jpa (see notes about real time
mirroring later on). The path data travels through the system is: Database -- Jpa (Entity Manager) -- Objects --
Compass::Gps -- Compass.:Core (Search Engine).

16.2. Configuration

When configuring the Jpa device, one must instantiate JpaGpsDevi ce. After instantiating the device, it must be
initialized by an Enti t yManager Fact ory. Thisis the only required parameter to the JpaGpsDevi ce. For tighter
integration with the actual implementation of Jpa (i.e. Hibernate), and frameworks that wrap it (i.e. Spring), the
device alows for abstractions on top of it. Each one will be explained in the next sections, though in the spirit
of compass, it already comes with implementations for popular Jpaimplementations.

Here is acode sample of how to configure the Jpa device:

Conpass conpass = ... // set conpass instance
Conpass@s gps = new Si ngl eConpassGps(conpass);
ConpassGpsDevi ce j paDevice =

new JpaGpsDevi ce("j pa", entityMinagerFactory);
gps. addDevi ce(j paDevi ce) ;
.... Il configure other devices
gps.start();

The device performs all it's operations using its Enti t yManager W apper . The Jpa support comes with three
different implementations: Jt akntit yManager W apper which will only work within a JTA environment,
Resour ceLocal Entit yManager W apper for resource local transactions, and Def aul t Enti t yManager W apper
which works with both JTA and resource local environments. The Def aul t Enti t yManager W apper iS the
default implementation of the Ent i t yManager W apper the device will use.

Several frameworks (like Spring) sometimes wrap (proxy) the actual Ent i t yManager Fact or y. Some features of
the Jpa device require the actual implementation of the Ent i t yManager Fact ory. This features are the ones that
integrate tightly with the implementation of the Entit yManager Fact ory, which are described later in the
chapter. The device allows to set Nat i veEnt i t yManager Fact or yExt r act or , which is responsible for extracting
the actual implementation.

16.3. Index Operation

Joa Gps device provides the ability to index a database. It automatically supports all different Jpa
implementations. Compass will index abjects (or their matching database tables in the Jpa mappings) specified
in both the Jpa mappings and Compass::Core mappings (OSEM) files.
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When indexing Compass:.:Gps, the Jpa device can be configured with a fetchCount. The fetchCount
parameter controls the pagination process of indexing a class (and it's represented table) so in case of large
tables, the memory level can be controlled.

The device alows to set a JpaEnti ti esLocat or, Which is responsible for extracting al the entities that are
mapped in both Compass and Jpa Ent i t yManager . The default implementation Def aul t JpaEnti ti esLocat or
uses Annotations to determine if a class is mapped to the database. Most of the times, this will suffice, but for
applications that use both annotations and xml definitions, a tighter integration with the Jpa implementation is
required, with a specialized implementation of the locator. Compass comes with severa specidized
implementations of alocator, and auto-detect the one to use (defaulting to the default implementation if noneis
found). Note, that this is one of the cases where the actual EntityManager Factory is required, so if the
application is using a framework that wraps  the Enti t yManager Fact ory, a
Nat i veEnt i t yManager Fact or yExt r act or should be provided.

16.4. Real Time Data Mirroring

The Jpa specification allows for declaring life-cycle event listeners either on the actual domain model using
annotations, or in the persistence settings. The Ent i t yManager Fact ory APl does not alow for away to register
global listeners programatically. Compass comes with two abstract support classes to ease the definition of
listeners. The first is the Abstract ConpassJpaEntityListener, which requires the implementation to
implement the get Conpass which will fetch the actual compass instance (probably from Jndi). The second is
the Abstract Devi ceJpaEnti tyLi stener, which requires the implementation to implement the get Devi ce
which will fetch the Jpa Gps Device.

With severa Jpa implementation, Compass can automatically register life-cycle event listeners based on the
actual implementation API's (like Hibernate event listeners support). In order to enable it, the
injectEntityLifecycleListener must be set to true (defaults to false), and an implementation of
JpaEntityLifecyclelnjector can be provided. Compass can auto-detect a proper injector based on the
currently provided internal injector implementations. The auto-detection will happen if no implementation for
the injector is provided, and the inject flag is set to true. Note, that this is one of the cases where the actual
EntityManager Factory IS required, so if the application is using a framework that wraps the
Enti t yManager Fact ory, @Nat i veEnt i t yManager Fact or yExt r act or should be provided.

An important point when configuring the Jpa device is that both the application and the Jpa device must use the
Same Ent i t yManager Fact ory.
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Chapter 17. JDO (Java Data Objects)

17.1. Introduction

The Jdo Gps Device provides support for database indexing through the use of Jdo ORM mappings. If your
application uses Jdo, it couldn't be easier to integrate Compass into your application.

Jdo Gps Device utilizes Compass::Core OSEM feature (Object to Search Engine Mappings) and Jdo ORM
feature (Object to Relational Mappings) to provide simple database indexing. As well as Jdo 2 new event based
system to provide real time mirroring of data changes done through the Jdo 2 implementation. The path data
